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PREFACE. 


r  So  wide  is  the  range  of  Modern  Practice  that  an  author  who  would 
^fover  it  in  a  single  volume,  and  a  reader  who  would  grasp  it  intelli- 
gently, must  approach  their  respective  tasks  with  the  aid  of  thorough 
system.  In  the  following  pages  an  effort  has  been  made  to  deal  with 
the  subject  in  this  manner,  from  its  main  divisions,  which  follow  the 
most  rational  classification,  down  to  the  subordinate  paragraphs. 
Careful  use  has  been  made  of  types  of«various  prominence  to  facilitate 
the  finding  of  a  topic  and  the  appreciation  of  its  importance.  With  the 
vast  mass  of  material,  an  attempt  has  been  made  so  to  arrange  the 
facts  that  the  reader  may  grasp  the  process  of  reasoning. 

Passing  from  these  mechanical  details  to  the  characteristics  which 
the  author  has  endeavored  to  impress  upon  the  book,  it  may  be  noted 
that,  as  far  as  possible,  the  causative  pathology  has  been  blended  with 
the  consecutive  clinical  features  of  disease,  that  reasons  have  been 
given  for  facts,  that  exceptions  have  been  subordinated  to  what  is 
usually  found  at  the  bedside,  and  that  the  allurements  of  typical  clinical 
pictures  and  dogmatic  generalizations  have  been  avoided  because  they 
hold  neither  in  practice  nor  at  the  postmortem  table. 

The  author  also  conceives  that  a  book  on  Practice  should  be  well- 
directed,  which  implies  that  it  should  deal  adequately  with  scientific 
theories  and  principles,  but  that  it  should  recognize  that  the  final  object 
of  its  existence  is  the  application  of  knowledge  to  the  cure  or  alleviation 
of  disease.  Accordingly,  an  unusual  amount  of  space  has  been  devoted 
to  treatment,  to  the  detailed  consideration  of  drugs  and  to  numerous 
formulae  and  prescriptions  ready  for  the  student  to  use  or  improve 
upon.  The  physiological  action  of  drugs  has  been  dwelt  upon  care- 
fully because,  in  the  writer's  experience,  the  symptoms  of  disease  are 
often  confounded  with  those  of  the  remedies  exhibited  for  its  cure. 

The  reader  will  also  find  a  large  number  of  tables  giving  the  differ- 
ential diagnosis  of  diseases  likely  to  be  confused,  or  in  many  instances, 
of  entire  subjects,  such  as  those  of  the  liver  and  kidney,  the  chief  erup- 
tive diseases  and  those  of  the  typhoid  group.  They  are  practical 
though  necessarily  schematic.  Nowadays  the  border-lines  of  surgery 
and  medicine  overlap,  and  the  practitioner,  internist  and  surgeon  must 
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be  familiar  with  the  province  of  each  other.  For  this  reason,  as  fa 
the  scope  of  the  treatise  admits,  surgical  indications  and  results 
introduced. 

The  writer  wishes  to  acknowledge  the  extremely  careful  atte 
bestowed  by  the  Publishers  upon   every  literary  and  typograf 
detail,  and  the  assistance  of  Dr.  F.  G.  Dyas  and  Dr.  Milton  Mai 
in  the  proof  reading. 

•    A.  R.  I 

Chicago,  1907. 
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THE  SPECIFIC  INFECTIONS 
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TTPHOID  FEVER. 

The  name  (Typhos,  Stupor)  refers  to  the  clouded  mentality,  and 
dates  from  Hippocrates.  The  disease  was  first  recognized  by  Louis  of 
Paris  (1829),  and  was  first  described  as  a  separate  disease  by  Gerjiart 
and  Pennock  (1837). 

Definition. — Typhoid  fever  is  a  general  infection,  characterized — 

1.  Etiologically  by  the  Bacillus  typhosus. 

2.  Anatomically  by  hyperplasia  and  ulceration  of  the  lymphatic 
structures  of  the  intestine,  hyperplasia  of  the  spleen  and  mesenteric 
^ands,  and  by  parenchymatous  change  in  other  organs. 

3.  Clinically  by  a  characteristic  fever,  roseolous  eruption,  enlarge- 
ment of  the  spleen,  slow  pulse,  a  peculiar  serum  reaction,  typhoid 
^cilli  in  the  blood,  and  often  by  intestinal  symptoms. 

•Xtiology. — The  typhoid  bacillus  was  first  seen  by  Eberth  and  Koch 
^^^80),  and  first  cultivated  by  Gaffky  (1884). 

.      X.  OhAractars. — It  has  short,  thick,  rounded  ends,  is  three  times  as 

^^^g  as  vride,  in  length  is  one-third  the  diameter  of  a  red  blood-cor- 

P^^cle,  and  its  numbers  are  usually,  but  not  always,  proportionate  to 

^^^  degree  of  infection.     It  is  polymorphous,  sometimes  thread-like, 

^^^Hes  in  different  media,  contains  no  spores  (though  it  is  maintained 

~^t  a  spore  is  found  at  one  pole),  is  flagellated,  and  actively  motile. 

^^     fk^ws  best  at  body  heat,  and  is  a  facultative  anaerobe  growing  on 

^^-^^ous  solid  and  fluid  media,  especially  on  agar,  gelatin,  and,  char- 

•^^^ristically,  on  the  potato.    It  does  not  produce  acid,  ferment  lactose, 

^^XKluce  indol,  or  coagulate  milk.    It  stains  with  aniline  dyes,  but  not 

'^y   Gram's  method;   is  not  inoculable,  but  produces  the  typhotoxin. 
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Until  rt^rently,  aoioial  inoculations  have  been  negative.  It  ls~s^ 
that  typic*al  lesions  have  l>eeii  prodiicecl  in  the  cliinipanzee. 

2.  Location. — It  is  found  in  the  ulcers,  in  the  lymphatics  of  the  mesen 
tery,  in  the  spleen,  in  the  intestines  at  autopsy  ( chiefly  in  the  ujjpe 
small  intestine),  in  the  fieces,  in  the  blood,  in  the  internal  viscera,  il 
the  urine,  in  the  roseoUe,  less  frefjuently  in  the  lungs»  UMiscles,  ut^BlS 
cesQphagus  and  tongue,  and  in  various  secondary  foci,  as  in  pleuils; 
pneumonia  (sputiini),  endocarditis,  meningitis,  parotitis,  osteomyelim 
and  abscesses.  A(*ci»rding  to  Lynch,  it  has  also  been  isolated  sixtee) 
times  from  the  blf>fNl  of  tlie  fcetns  in  maternal  typhoid  infections.  I) 
curious  cases  typhoid  Ijacilli  may  occur  in  the  stools  of  individuals,  pai 
ticularly  children,  not  suHering  from  typhoid  fever. 

3.  Tenacity. ^ — Its  tenacity  of  life  is  great,  the  germ  persisting  for  year 
in  bone  lesions  and  enduring  from  three  weeks  to  three  months  afte 
death.  It  lives  below  zero,  from  two  to  twenty-two  weeks.  It  resist 
drying,  except  in  thin  layers,  for  months,  and  lives  some  time  in  watei 
sehiom  longer  than  three  weeks,  aithongh  its  multiplication  is  prt 
vented  l>y  saprophytes.  It  is  killed  in  a  few  hours  l>y  direct  sunligh 
The  gcrni  may  live  for  months  in  ice,  sour  milk,  fa*ces,  or  in  the  uf 
pci\  but  not  in  tlie  deeper,  layers  of  the  stjil.  It  may  live  a  year  in  soil 
chjthes,  which  explaijis  contagion  in  wa.sherwonien  and  nurses. 

4.  Entrance. — It  resists  gastric  juice  fairly  well,  yet  its  chief 
probably  sole  atnum  is  the  digestive  tract,  the  infection  being  carrie 
in  water  (its  main  medium),  milk,  butter,  ice,  vegetables,  or  oyster; 
As  shown  in  the  Spanish-American  and  Boer  wars,  dried  fa-ces  cof 
taining  the  l>acilli  may  be  carried  by  flies  and  sand.  Alice  Hamilto 
found  the  bacilli  in  flies  in  the  Hull  House  region  of  Chicago.  Ca|| 
roaches  and  other  insects  may  also  convey  Infection.  f 

6.  Exit.^The  (ferm  leaves  the  hmiij  chieHy  in  the  fieces  and  urin< 
which  are  dangerous  even  far  into  con%'ale.scence,  and  which  are  tl 
chief  means  of  dissemination,  the  disease  being  less  often  conveye 
directly  from  one  individual  to  another,  although  ilirect  infection  occui 
in  hospitals  aiid  canijis.  Lenz  foinul  that  certain  persons  after 
typhoii!  attack  become  **chroiiic  carriers  of  typhoid  Ijacilli,"  the  bacil 
remaining  in  their  dejecta  for  one  or  even  fifteen  years. 

From  a  practical  standpoint,  the  direct  etiological  diagnosis  is  < 
somewhat  limited  value,  since  («)  differentiation  from  the  colon  bacilli 
requires  an  expert  l>acteriologist;  ih)  tlie  liacillus  does  not  appe; 
early  nor  invariably  in  the  stools,  where  the  diagnosis  is  difficult;  aii 
(c)  since  direct  splenic  puncture  for  diagnosis  alone  is  no  more  justil 
able  than  in  malaria.  The  bacillus  itself  is  found  in  the  blood  ear! 
in  the  first  week.  In  the  second  week  the  sermu  usually  gives  tl 
distinctive  Wiilal  reaction. 

Predisposing  Etiology.— l.  Reduced  pyhsiological  re8istanee»  i 
from  overwork  or  mental  depression,  is  a  frequent  predisposing  caus 
yet  typhoid  very  often  occurs  in  the  robust.  It  is  claimed  that  tl 
weak  or  emariated  are  immune, — e.  </.,  those  with  syphilis,  tnberci 
losis,  cancer,  endocarditis,  anaemia,  or  convalescents  from  " 
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eases.  Some  immunity  is  claimed  in  pregnancy,  lactation,  and  the 
puerperium.  Alimentary  affections,  according  to  Bouchard,  such  as 
decreased  hydrochloric  acid  formation,  or  dilated  stomach,  favor 
infection.  Most  cases  occur  in  time  of  war,  or  among  the  poorer 
dasses,  or  among  recent  residents  in  typhoid  localities. 

2.  Season. — For  reasons  not  known  most  cases  develop  in  the  late 
summer  and  fall  ("autumnal  fever"). 

3.  Age. — The  years  from  fifteen  to  twenty-five  include  most  cases 
(56  per  cent.),  yet  foetal  cases  are  recorded,  and  a  few  cases  occur  in  the 
first  year  of  life.  Their  number  increases  from  the  first  to  the  fifth 
year.  Between  the  fifth  and  fifteenth  years  as  many  are  affected  as 
after  thirty-five.    The  disease  is  relatively  rare  after  fifty. 

4.  Geographical  Distribution. — Typhoid  is  endemic  rather  than 
epidemic.  Although  it  is  the  most  common  continued/(Fever  in  tem- 
perate climates,  it  is  a  world-wide  disease  and  sustains  a  most  intimate 
relation  to  the  water  supply,  the  disposal  of  sewage,,  the  density  of 
population,  and  personal  hygiene. 

Imninnity. — Congenital  immunity  is  not  proved.  Immunity  has  no 
relation  to  the  severity  of  the  disease,  though  it  is  usually  conferred 
after  one  attack,  but  is  not  life-long  nor  as  frequent  as  in  the  case  of 
scarlatina.  In  the  Hamburg  epidemic  (1887),  2\q  per  cent,  of  the 
cases  were  second  attacks;  and  in  Eichhorst's  series  there  were  over 
4  per  cent,  of  second  attacks.  These  second  attacks  equal  or  even 
exceed  the  original  in  severity. 

Symptoms. — The  general  clinical  picture  offers  more  variability 
than  that  of  any  other  infection.  Typhoid  is  not  an  intestinal  disease, 
but  a  general  infection.     Its  forms  are: 

1.  The  typical  enteric,  frequently  with  diarrhoea,  tympany,  hemor- 
rhage, and  perforation. 

2.  The  septica»mic,  without  any,  or  with  very  slight,  anatomical 
intestinal  lesions,  though  responding  to  the  Widal  test  and  accom- 
panied by  bacillaemia. 

3.  Other  localizations  than  enteric;  e.g.,  in  the  lung,  larynx,  bone, 
etc. 

4.  Mixed  infections — malaria,  streptococcus,  colon  bacillus,  etc. 

5.  Paratyphoid,  with  close  clinical  resemblance  to  typhoid  but  with 
organisms  differing  culturally  and  in  their  agglutinating  reactions. 
(See  Diagnosis). 

The  incubation  lasts  one  to  two  weeks,  with  symptoms  more  vague 
than  in  other  acute  infections, — e.  gr.,  depression,  pains  in  the  head, 
back,  or  limbs,  dulness  of  hearing,  disturbed  sleep,  or  perhaps  chilli- 
ness, night-sweats,  anorexia,  epigastric  oppression,  constipation,  or 
even  diarrhoea.  The  incubation  lasted  only  three  days  in  a  girl  who 
took  a  pure  typhoid  culture  with  suicidal  intent. 

The  first  week  corresponds  anatomically  to  the  intestinal  catarrh 
and  the  beginning  of  medullary  infiltration  of  Peyer\s  placjues.  The 
disease  dates  from  the  fever,  which  each  evening  is  from  1°  to  l.\° 
higher  than  on  the  previous  day,  until  a  temperature  of  103°  to  104°  is 
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reached.  The  pulse  is  full,  dicrotic,  and  rapid,  but  not  high  in  propor- 
tion to  the  fever.  The  tongue  is  coated  white.  Thirst,  dry  cough, 
enlarged  spleen,  eruption  of  rose  spots,  and  typhoid  bacilli  in  the 
blood,  are  found.  The  abdomen  shows  slight  distention  and  teib. 
derness  over  the  ileocsecal  region  or  epigastrium.  Delirium  is  infre- 
quent, and  headache,  constipation,  dulness  and  apathy  are  usually 
present. 

The  second  week  corresponds  to  the  end  of  medullary  infiltration 
and  the  beginning  of  eschar-formation.  The  fever  is  higher  and  usually 
continuous.  The  morning  remission  is  less.  The  pulse  is  full,  faster, 
and  less  dicrotic.  The  blood  responds  to  the  Widal  test.  The  tongue 
is  dry  and  glazed,  as  are  also  the  lips,  pharynx,  and  mouth,  to  which 
the  mucus  adheres.  The  voice  is  weak.  The  bronchitis  increases, 
and  the  urine  is  febrile.  Abdominal  symptoms  are  often  aggravated. 
Meteorism  appears.  Yellow  pea-soup  dejecta,  which  are  involuntary 
in  severe  cases,  occur.  The  face  is  apathetic,  its  lines  obliterated,  the 
mouth  half  open,  and  the  upper  lip  retracted,  showing  sordes. 
Roseolfle  usually  develop  during  this  week.  Nervous  symptoms  in- 
crease with  higher  fever;  delirium  follows;  the  patient  becomes 
less  querulous;  and  euphoria  from  narcosis  by  the  toxins  is  the  rule, 
while  pain  suggests  complications.  The  patient  may  begin  to  recover, 
or  may  die  at  this  stage  from  hemorrhage  or  nervous  toxsemia. 

The  third  week  is  the  stage  of  ulceration.  The  fever  gradually  de- 
clines with  marked  morning  remissions  and  unaccountable  variations. 
The  pulse  is  smaller,  and  faster  (100  to  120),  and  loses  its  dicrotism ;  it 
is  sometimes  slower.  The  tongue  clears  and  the  roseolse  disappear, 
being  replaced  by  miliaria  from  sweating.  In  exceptional  cases  diar- 
rhoea may  be  seen  for  the  first  time  in  this  week.  Emaciation  is  marked. 
When  the  fever  falls,  the  patient  complains  of  hunger,  weakness,  and 
pain.  Death  may  occur  in  the  typhoid  state  from  heart  weakness, 
pulmonary  inflammation,  paralysis  of  the  nerve-centres,  hemorrhage, 
or  perforation. 

The  fourth  week  (cicatrization)  usually  marks  convalescence,  as  the 
average  duration  of  typhoid  is  from  three  to  six  weeks;  though  in 
severe  cases  the  symptoms  assigned  to  the  third  week  may  continue. 
Convalescence  may  be  uneventful,  or  marred  by  slight  temperature, 
rapid  pulse,  palpitation,  nausea,  vomiting,  muscular  weakness,  exag- 
gerated reflexes,  etc. 

Symptoms  in  Detail. — To  avoid  repetition,  and  to  explain  anatomi- 
cally the  clinical  signs  and  symptoms,  the  typhoid  pathology  will  be 
incorporated  under  the  appropriate  organs,  and  complications  and 
sequels  will  be  classified  with  the  more  common  typhoid  manifesta- 
tions. 

1.  Fever. — Fever  is  an  expression  of  toxaemia,  and  is  a  cardinal 
symptom  of  typhoid.  It  is  subacute.  It  lasts  more  than  fourteen 
days  (averaging  three  to  four  weeks),  usually  comes  on  without  chill, 
and  resolves  by  lysis.  It  is  the  best  studied  chapter  in  the  disease 
since  the  time  of  Wunderlich,  who  in  dubious  cases  diagnosticated 
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typhoid  from  the  fever  chart  alone.  In  its  incipiency  there  is  usually  a 
gradual  rise  for  three  to  five  days.  Wunderlich  placed  great  stress 
upon  this,  though  the  rise  is  sometimes  sudden  or  accompanied  by  a 
chill.  Chomel  (1834)  described  cases  with  sudden  onset  and  De 
Mussy  (1884)  spoke  of  an  explosive  onset;  a  sudden  onset  is  observed 
in  10  per  cent,  of  typhoid  cases.  The  writer  saw,  with  Dr.  Korssell,  a 
child  whose  temperature  rose  suddenly  to  106*^  on  the  second  day. 

In  the  first  week,  corresponding  to  the  catarrh  and  medullary  infiltra- 
tion, the  evening  temperature  is  A°  to  1®  more  than  in  the  morning, 
and  the  ascension  is  ladder-like.  When  there  is  an  initial  chill,  every 
other  possible  disease  should  first  be  excluded,  yet  Osier  observed 
chills  in  24  per  cent,  of  his  cases.  Chills  occur:  (a)  at  the  onset,  espe- 
cially in  children,  and  in  light  forms;  (6)  throughout  the  course,  and 
accompanied  by  sweats,  the  sudoral  type  of  the  French;  (c)  in  compli- 
cations— ^pneumonia,  pleurisy,  otitis  media;  (d)  after  antipyretics, 
tubbing,  or  (e)  in  defervescence,  sometimes  from  secondary  sepsis. 
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Typical  typhoid-fever  curve. — The  heavy  line  marks  the  temperature  curve,  and  the  broken  line 

the  pulse  curve. 


In  the  second  week,  corresponding  to  the  end  of  infiltration  ancT  to 
the  formation  of  the  slough,  the  fever  is  continuous  from  one-half  to 
three  weeks,  Curschmann  distinguishing  two  types:  (i)  one  and  one- 
half  weeks  fastigium,  and  (ii)  three  weeks  fastigium.  Especially  high 
temperature  suggests  complications;  if  the  fever  becomes  very  high, 
the  course  is  apt  to  be  severe.  Sometimes  a  pseudo-collapse  may  occur, 
particularly  in  subjects  between  twenty-five  and  thirty  years  of  age. 

In  the  third  week  (ulceration),  the  fever  is  remittent,  the  amphibolic 
stage  of  Wunderlich,  and  the  stadium  hecticum  of  Traube.  The  cause 
of  fever  variations  is  not  known. 

The  fourth  week  (cicatrization)  is  the  stage  of  **steep  curves,"  lasting 
from  three  to  eight  days.     When  a  sudden  drop  occurs,  recurrences 
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and  relapses  are  not  infrequent.     A  critical  fall  of  the  temperature ( 
sometimes  follows.     Jaccoucl  observed  a  brusque  defervescence  in  29 
per  cent,  of  his  cases.     The  fever  may  be  intermittent  or  remittent 
throughout  the  disease,  especially  in  children,  the  a^ed,  and  in  severe 
cases.     Irregularity  and  variations,  especially  when  protracted,  cause 
difficulty  in  diagnosis,  suggesting,  perhapsi   miliary  tuberculosis  or 
sepsis.                                                                                                                 J 
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^  Coni'ate.'^cence. — In  its  first  week  the    fever-curve  is  usually  sxA^ 
normal;   when  not  so,  some  irregularity   must  be  looked  for.     Later 
there  is  a  gradual  rise  to  normal. 

In  the  (j/puji  ijii'er^ms,  seen  chiefly  in  children  and  the  aged,  the 
morning  temperature   is   higher  than   the   evening   record.     Afebrile  \ 
typhoid  is  exception  ah     Modification  of  temperature  may  be  caused] 
by  visits  from  friends,  excitement,  entrance  to  the  hospital,  diet»  hem-f 
orrhage,  abortion,  peritonitis,  and  other  complications.                            I 

2*  The  Splenic  Tumor.— The  splenic  tumor  is  a  cardinal  symptom  i 
occuring  early  and  frefpicntly,  persisting  in  exacerbations  and  relapses* ( 
In  importance  and  size,  it  ranks  seeond  to  the  splenic  enlargement  of 
malaria  and  sepsis.     The  cause  of  this  tumor  is  the  bacillus  or  its 
toxins  (not  the  fever)  which  produce  splenic  hypera^mia  and  hyper- 
plasia— changes  closely  analogous  to  those  in  the  intestinal  lymph- 
structures.     Massive  endothelial  proliferation  is  saiti  by  Mallory  to 
occur  in  the  splenic,  lymphatic,  and  medullary  vessels.     In  the  first 
week  the  spleen  is  hyperiemic  and  swollen  to  two  or  even  three  times 
its  normal  size.     Its  markings  are  indistinct.     In  the  second  week 
it  is  more  pulpy  and  darker.    By  the  fourth  week  it  has  usually  dis- 
appeared, but  as  long  as  we  find  the  splenic  tumor,  the  disease  hjU 
not  ended.                                                                                             fl 
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Frequency. — (a)  Anatomically  the  splenic  tumor  is  present  in  98.4 
per  cent,  of  the  cases.  Its  rare  absence  is  explained  by  thickening  of 
the  capsule,  old  induration  or  infarction  of  the  organ,  or  extreme 
emaciation.  (6)  Clinically,  it  is  present  in  75  to  80  per  cent.  (Cursch- 
mann)  or  90  per  cent.  (Leube).  The  percentage  varies  with  the  skill  of 
the  observer,  the  method  of  examination,  the  epidemic,  and  age  of 
the  subject  (the  sign  being  often  absent  in  children,  in  adults  older 
than  forty-five  years,  or  after  hemorrhage).  It  should  be  palpated 
with  the  patient  in  the  right  diagonal  position.    This  is  difficult  in 

Cain,  tympany,  and  in  an  anomalous  position  of  the  colon.  The  author 
as  twice  seen  the  spleen  ruptured  by  deep  or  rough  palpation.  Per- 
cussion of  the  spleen  is  worthless.  It  should  be  remembered  that  the 
spleen  may  be  ectopic.  The  examiner  should  stand  or  sit  on  the  right 
side  of  the  patient,  palpating  with  the  right  hand  pressing  evenly  on  the 
abdomen,  and  the  left  hand  hooked  beneath  and  lifting  up  the  lower 
left  ribs.  Relatively  rare  splenic  complications  are  abscess,  inifarcts 
and  rupture. 

3.  Dermal  Symptoms. — (a)  Rose  Spots  (roseola  tjrphosa,  tdche 
rosie  lenticvlaire  of  Louis)  constitute  the  third  cardinal  symptom. 
They  are  round  spots^  varying  from  the  size  of  a  pin-head  to  that  of  a 
lentil  (lenticular),  circumscribed,  rose-colored,  slightly  elevated  to  the 
touch,  purely  hypersemic,  and  therefore  disappearing  on  pressure  and 
reappearing  on  its  release,  not  often  fusing,  and  later  becoming  darker, 
but  leaving  no  mark,  with  sometimes  a  vesicle  at  their  apex,  and  rarely 
desquamating,  except  in  a  few  infantile  or  juvenile  cases.  They  are 
rarely  hemorrhagic,  and  therefore  the  commonly  used  term,  petechia, 
is  inappropriate.  Being  purely  hypersemic,  they  are  not  found  at 
autopsy.  They  scarcely  ever  pustulate.  They  may  be  seen  as  early  as 
the  fourth  day,  especially  in  women  and  children,  but  usually  appear 
from  the  seventh  to  the  tenth  day.  They  occur  in  crops,  during  two 
weeks,  each  crop  lasting  from  three  to  five  days.  Occasionally,  they 
outlive  the  fever.  Their  location  is  on  the  lower  breast  and  abdomen, 
though  they  sometimes  appear  twenty-four  hours  earlier  on  the  back, 
because  of  its  warmth.  They  rarely  occur  on  the  neck  or  face,  and 
generally  are  more  frequent  on  the  proximal  than  on  the  distal  parts 
of  the  extremities.  If  there  are  many  on  the  lower  parts  of  the  limbs, 
they  are  probably  not  roseolre.  They  number  five  to  ten,  or  even  thirty. 
They  are  more  abundant  in  women,  less  so  in  children  and  the  aged, 
and  seldom  so  abundant  as  to  resemble  measles  closely.  Their  fre- 
quency varies  somewhat  with  the  epidemic.  Eichhorst  found  them 
in  more  than  1,200  cases,  Leube  in  80  per  cent.,  Osier  in  93  percent., 
and  Murchison  in  33  per  cent. 

Typhoid  bacilli  have  been  found  in  the  roseola?  in  50  to  80  per  cent. 
of  the  cases  and  may  establish  a  doubtful  diagnosis,  but,  of  course, 
rarely  an  eariy  one;  Polacco  found  the  bacilli  in  100  per  cent,  and 
Krause  in  94  per  cent,  of  their  cases.  In  other  diseases,  as  miliary 
tuberculosis,  meningitis,  tuberculosis,  and  pneumonia,  they  are  very 
rarely  encountered. 


24 


THE  SPECIFIC  INFECTIONS 


(b)  Other  Cutaneous  Manifestations. — Other  cutaneous  mare 
festations  are:  urticaria;  erythema,  even  of  the  nodose  or  exudatii? 
forms;  pelionia  typhosum,  or  the  t/lvhc  binrnfre^pnit  blue  spots  meai 
uring  4  to  10  miUi meters,  due  to  pediculosis,  and  therefore  seen  in  par 
nearest  the  pubic  or  axillary  hair,  etc.;  erysipelas,  phlegmon  and  fi 
runcles  (increased  l>y  hydrotherapy);  alopecia  after  the  typhoid  attacS 
rarely  followed  by  permanent  baldness.  The  typhoid  odor  is  must 
or  semi-cadaveric.  Miliaria  are  frequent,  though  less  than  in  sepal 
and  more  common  than  in  measles  or  scarlatina.  They  usually  appea 
late  in  the  third  or  fourth  week.  Herpes  is  rare,  occurring  in  less  tha) 
1  jier  cent,  of  the  cases.  The  author  has  observed  it  only  ten  times  i 
upwards  of  1,800  cases.  It  is  far  less  frequent  than  in  pneumonif 
malaria,  typhus,  meningitis,  and  influenza.  Decubitus  occurs  in  1  p€ 
cent.,  mostly  in  severe  and  hospital  cases.  Noma  is  a  rare  complica 
tion.  In  204  cases  of  gangrene  collected  by  Keen,  50  per  cent,  occurre 
in  the  leg,  25  per  cent,  in  the  face,  neck,  and  trunk,  and  the  balanc 
in  other  locations,  ]McFarland  and  Hare  have  reported  a  number  c 
cases  in  Philadelphia.  Sweats  and  chills  occur  in  the  **  typhus  sudoi 
alis,**  especially  in  the  hitter  half  of  the  fever  course,  described  i 
Naples  by  Borelli  and  in  I'aris  by  Jaccoud.  (Edema  is  due  rao* 
frequently  to  phlebitis,  sometimes  to  anaemia,  and  rarely  to  nephritii 
The  skin  sometimes  shows  atrophic  stria*  like  those  of  pregnane] 
Des(|yamation  nuiy  occur,  particularly,  in  children. 

4.  Circulatioii. — (a )  The  Slow  PrL>^E. — The  slow  pulse  is  the  fourt 
cardinal  symptom.  In  uncomplicated  cases  it  follows  the  temperatui 
in  the  early  stages,  but  is  lower  than  the  fever  won  hi  justify,  especiall 
in  men  under  forty  years;  e,  g,,  pulse  IH)  with  the  fever  1 03°.  It  is  rath< 
faster  in  women,  in  children,  and  in  the  nervous.  Its  slow*ness  is  du 
to  an  inhibitory  action  of  the  toxins  on  the  nieilulla  or  the  heart,  a  fai 
not  recognized  either  l>y  the  older  or  by  some  of  the  modern  writen 
The  author  has  seen  four  typhoid  cases  in  wdiich  the  pulse  ranged  froi 
fifty-six  to  sixty-four,  with  the  fever  above  10:i'^  and  the  respinitioB 
above  forty.  Slowness  is  of  good  import.  A  fast  ptilse  early  in  tl 
typhoid  course  is  a  poor  prognostic,  especially  in  men,  Irregularij 
or  crossing  of  the  pulse  and  tempcratureH*ur\'es,  is  also  ominou 
The  pulse  may  become  faster  from  heart  orhmg  inflammation,  perform 
tive  |)eritonitis,  heniorrhage,  and  severe  intoxication.  It  may  alj 
run  up  ou  visiting  days,  in  women,  childreti,  emaciated  and  nervoi 
indivitluals,  or  in  the  stage  of  great  temperature  variations.  At  first 
little  tense  in  volume,  it  soon  Incomes  dicrotic,  which,  with  slownea 
suggests  typhoid,  Dicrotism,  evidenced  by  a  double  shock,  occurs) 
80  per  fTiil.  of  cases,  but  is  not  progimstic.  It  is  usual  in  adults, 
absent  in  cliildren  and  often  in  adults  at  the  fasiigium  in  very  seve] 
cases,  Siuc^  it  indicates  lack  of  urterial  tone,  it  is  also  alisent  in  arlerit 
sclerosis.  In  Osler*s  Clinic,  the  blood-pressure  was  found  to  be  115  i 
125  millimeters  of  mercur\'  in  the  systole,  and  S5  to  HM*  millimeters  i 
diastole.  In  the  first  stage  of  convalescence,  when  there  is  subnonn^ 
temperature,  tlie  pulse  is  usually  normal  in  rate,  or  slow,  which  is  e: 


TYPHOID  FEVER 


26 


plained  by  disturbed  conductivity  in  the  heart  muscle.  Myocarditis 
is  possibly  the  cause  in  some  cases.  In  the  second  stage  it  is  usually 
higher  than  normal,  especially  after  the  patient  gets  out  of  bed,  after 
eating,  or  a  movement  of  the  bowels.  On  the  whole,  bradycardia  in 
convalescence  is  more  common  than  tachycardia. 


Fio.  3. 


Pulse  trmdns  in  typhoid,  showing  dicrotiim. 

(6)  Heart  Muscle. — In  the  heart  miufcle  early  changes  are  rare. 
Parenchymatous  degeneration,  evidenced  by  albuminous  granules, 
nuclear  swelling,  and  pigmentation,  are  found  later,  the  heart  as  a 
whole  being  flabby,  soft,  pale,  and  even  waxy.  Fatty  and  hyaline 
degeneration,  vacuole  formation,  segmentary  myocarditis,  and  a  ten- 
dency toward  muscle  regeneration,  are  the  usual  findings  in  fatal 
cases.  Interstitial  myocarditis^  like  that  of  diphtheria  or  scarlatina, 
occurs  in  over  50  per  cent,  of  typhoid  cases  (Rhomberg).  It  usually 
regresses  without  functional  or  organic  disturbance,  and  chronic  myo- 
ciurditis  rarely  develops.  Its  clinical  signs  may  appear  at  the  end  of  the 
second  week,  and  last  into  the  fourth  week,  or  it  may  develop  first  in 
convalescence.  The  symptoms  are  gradual  dilatation,  weak  tones 
(especially  the  first  tone  at  the  apex) ,  accentuation  of  the  second  pulmonic, 
aaystolic  bruit,  and  a  fast,  irregular  pulse  with  lessened  tension  but  with- 
out dicrotism.  Tachycardia,  without  myocarditis,  may  result  from  the 
toxins  acting  on  the  medulla  oblongata.  Recovery  is  usual,  even  if  the 
myocarditis  lasts  two  or  three  months. 

Dilatation  of  the  right  heart  may  be  observed  in  severe  cases.  Less 
frequent  are  the  following  complications:  Cardiac  thrombosis  and 
embolism;  pericarditis  ([one  in  1 ,000  autopsies],  mostly  fibrinous,  and 
mostly  in  complicating  sepsis);  endocanlitis  ([one  in  1,000],  mostly 
mural  over  myocarditic  patches),  sometimes  due  to  Eberth's  bacillus; 
collapse,  with  its  usual  signs,  which  may  cause  death  from  heart  de- 
generation, or  from  toxic  vasomotor  paralysis  (as  in  diphtheria,  pneu- 
monia, or  pyocyaneus  infections).  Myocarditis  is  the  most  common 
cause  of  collapse,  while  pulmonary  embolism,  ura»mia,  cerebral  hemor- 
rhage, etc.,  are  far  less  common.  Sometimes  no  clear  cause  is  discovered 
at  autopsy.  Collapse  develops  mostly  in  strong  men  (SO  per  cent,  of 
Dew^vre's  140  cases)  and  most  often  (hiring  convalescence.  (See  Prog- 

NOSLS.) 

(c)  Vessels. — In  the  vessels,  arteritis  typhosa,  most  often  found  in 
the  femoral  artery,  is  rare,  W.  W.  Keen  collecting  only  forty-four 
cases.     It  is  a  specific  inflammation  caused  by  the  typhoid  bacillus. 
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Spontaneous  gangrene  may  result.  Arterial  embolism  from  maranti 
thrombi  is  rare.  Phlebitis  typhosa  occurs  in  1  per  cent,  (to  2.6  per  cent 
Thayer)  of  the  eases,  being  considered  marantic  or  infective  (Eberth' 
bacillus  or  pus  cocci),  when  pain  and  fever  are  present;  it  oecui 
chiefly  in  males,  is  unilateral  and  is  usually  left-sided,  since  the  lei 
vein  has  a  slower  cun-ent,  being  erosseiJ  by  the  right  iliac  arter 
(Liebermeister).  The  symptoms  are  pain,  coldness,  ced  em  a,  and  some 
times  a  tender,  palpable  cord,  which  should  be  manipulated  mos 
carefully,  if  at  all,  lest  embolism  be  caused.  Thrombosis  usually  oecui 
10  the  saphenous  vein  where  it  empties  into  the  femoral,  sometime 
in  the  popliteal  vein,  and  rarely  in  the  arms.  It  may  extend  from  th 
leg  to  the  cava,  when  the  other  leg  may  be  involved.  There  issom 
danger  of  detachment,  pulmonary  embolism,  and  sudden  death;  bi 
relative  recoverv  is  usual  after  two  or  three  months. 

id)  The  Blood.— The  red  hlood-eelh  average  4,000,000.  Thei 
reduction  is  always  slow,  and  anaemia  is  especially  frecpient  duj 
ing  the  third  week  or  in  relapses.  An  apparent  increase  of  the  rei 
disks,  analogous  to  that  observed  in  cholera,  may  result  from  loss  c 
fluids,  as  from  rliarrhtjpu  (Hayem).  llie  haemoglobin  decreases  pre 
portionatety  to  the  red  cells,  or  slightly  in  excess  of  the  oligocytha^mig 
especially  in  convalescence.  Marked  post-febrile  anaemia  is  not  com 
mon.  The  leukocytes  decrease  from  8,000  to  3,000,  or  even  less,  bu 
average  5  JKHj  per  cubic  millimeter.  Occasionally,  largecells  containin 
numbers  of  reil  corpuscles  are  seen.  Leukopenia  is  more  common  ir 
tj'phoifl  than  iu  any  other  febrile  condition  and  helps  to  difTerentiat 
it  from  pneumonia,  sepsis,  meningitis,  etc*  It  is  possibly  due  to  destruc 
tion  of  the  lymphatic  elements  by  the  endothelial  phagocytes.  In 
crease  of  the  white  cells  occurs  only  in  complicating  inflammations  o 
in  convalescence.  The  polymorphonuclear  nentrophiles  are  absolutely 
and  relatively  decreased  to  below  50  or  60  per  cent.,  while  they  ar 
increased  in  other  infections.  The  large  mononuclear  and  transitiona 
forms  are  relatively  increased.  The  eosinophiles  are  greatly  decreased 
their  return  is  a  good  prognostic  (Tiirc^k). 

The  Gruber-Widal  aerum  test  is  based  on  PfeifTer's  experiment 
immunity  in  cholera  (1884).  Pfeiffer  and  Kolle  not  only  producer 
immunity  I  but  found  that  bacteriological  inoculations  in  animals  be 
came  granular  and  gradually  dissolved.  Metschnikoff  and  Borde 
found  the  same  reaction  in  the  test-tube  with  the  blood-serum  of  ani 
mals.  The  ''agglutination"  and  ^^immobilization"  of  tA7>hoid  bacill 
brought  in  contact  with  a  typhoid  serum,  was  found  by  Durham  an< 
Gruber,  and  also  independently  by  Pfeiffer  and  Kolle,  Gruber  pointer 
out  the  value  of  the  test  in  proving  the  existence  of  a  previous  typhoid 
while  Widal  applied  the  laboratorj^  facts  at  the  bedside,  and  found  tb 
reaction  during  the  disease.  The  agglutinating  substances  may  pas. 
from  the  maternal  blood  to  that  of  the  foetus,  or  from  the  mother's  mill 
to  the  infant's  blood;  they  may  be  obtained  from  the  serum  of  a  bliste 
and  sometimes  from  the  urine,  saliva,  semen,  tears,  or  cerebrospinal  fluid 

Technique* — A  bouillon  culture,  not  more  than  twelve  to  eighteei 
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hours  old,  is  used,  taking  forty  parts  of  the  bouillon  and  one  of  the 
blood  (dilution  of  1  to  40).  The  test  may  be  made  macroscopically 
in  the  test-tube,  or  on  the  microscope  slide,  where  immobilization, 
clumping,  agglutination,  and  final  solution  of  the  bacilli,  may  be 
observed,  sometimes  in  a  very  short  time — an  hour  is  the  usual  time- 
limit  for  the  test.  Ficker  and  Ruediger  have  recently  employed  dead 
cultures  with  equally  accurate  results,  and  this  method  is  certainly 
more  convenient,  safe,  and  capable  of  wider  use  than  the  use  of  living 
bacilli,  especially  in  country  practice.    (Plate  I.) 

Significance. — ^The  Gruber-Widal  reaction  may  be  found  thirty 
years  after  a  typhoid  attack.  Occasionally  it  is  found  in  rheumatism, 
sepsis,  miliary  tuberculosis,  meningitis,  pneumonia,  influenza,  endo- 
carditis, or  icterus,  and  it  is  sometimes  absent  in  tjrphoid.  While  pres- 
ent in  95  to  97  per  cent,  of  typhoid  cases,  it  often  develops  late;  e.  g,, 
on  the  seventeenth  or  the  fortieth  day.  Cabot  found  the  reaction  in 
97  per  cent,  of  6,978  collected  typhoid  cases.  In  Osier's  series  it  ap- 
peared in  93  per  cent,  before  the  eighth  day.  When  it  appears  in  the 
first  week,  it  is  due  to  a  "silently  developing*'  infection  (Widal);  i.  e., 
the  typhoid  is  more  advanced  than  we  appreciate.  Leube  considers 
the  test  significant  only  when  it  is  absent  in  the  early  stages  and  develops 
later,  care  being  necessary  in  all  other  cases  whether  the  reaction 
be  positive  or  negative.  The  author  has  long  since  ceased  to  exclude 
typhoid  absolutely  when  no  reaction  is  obtained,  and  he  maintains  the 
importance  of  the  classic  symptom-complex  even  without  the  serum 
reaction.  Undue  importance  is  sometimes  attached  to  this  as  well  as  to 
many  other  laboratory  tests,  invaluable  though  they  may  be  in  connec- 
tion with  the  physical  findings.  In  severe  typhoid  the  test  may  be 
absent,  when  early  cultures  (in  85  to  94  per  cent,  of  the  cases)  may 
reveal  typhoid  bacilli  in  the  blood.  Kasel  and  Mann  believe  the  re- 
action IS  not  one  of  infection,  but  one  of  immunity,  agglutination 
becoming  most  marked  toward  the  end  of  the  disease. 

Typhoid  bacilli  have  been  cultivated  from  the  blood  in  a  large  per- 
centage of  cases  (even  88  and  94  per  cent.),  and  undoubtedly  are  present 
in  the  blood  of  every  case.  In  an  analysis  of  535  cases,  Rosenberger 
found  bacilli  reported  in  80  per  cent. 

5.  VerroiiB  Symptoms. — Typhoid  was  once  called  "nervous  fever" 
(Jdms  nervosa,  nervenfieber).  The  nervous  system  may  be  conspicu- 
ously involved  even  in  the  incubation  stage. 

(a)  Headache. — Headache  is  almost  invariable,  being  most  often 
frontal  or  occipital,  constricting,  throbbing,  or  a  pressure  sensation. 
It  usually  disappears  in  the  second  week,  and,  if  it  lasts  or  develops 
late,  it  may  indicate  meningitis.  Insomnia  may  be  both  early  and 
lasting.  Stupor  and  sleep  must  be  distinguished  from  one  another, 
since  a  patient  may  be  stuporous  yet  sleepless. 

(6)  The  Typhoid  State. — The  typhoid  state  begins  in  the  second 
week  (v.  8.)  with  apathy  and  delirium,  which  is  usually  mild.  The 
patient  may  attempt  to  get  out  of  bed,  and,  in  alcoholics,  delirium  tre- 
mens may  be  simulated  or  actually  develop.     In  mild  cases  delirium 
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lasts  into  the  third  week.  In  very  irrital>lesnbjects,as  in  women  an 
children,  or  in  overwhelm iiig  intoxieatioa,  we  may  have  photophobi 
stupor,  coma,  loud  breathing  witli  an  open  mouth,  absence  of  t| 
pharyngeal  reflex,  involuntaries,  wa%*jng  of  the  hands  (fioctitatioi^ 
leaping  of  the  tendons  (sfuhmilfM^  femlhtum),  picking  of  the  l>edcIotlij 
(carphologia),  trismus,  contractures,  grinding  of  the  teeth,  rigid  ned 
and  convulsions  (in  chihiren  especially),  which  symptoms  are  not  dt 
to  the  fever,  since  they  all  may  occur  with  low  temperature,  but  '* 
toxjemia.  In  coma-vigil  the  patient  is  semi-comatose  subjectively,  b 
the  open,  unseeing  eyes  give  a  **  watchful "  appearance  objective) 
Anatomically  a  "  wet-brain  "  is  found,  ilurchison  observed  convl 
sions  but  six  times  in  2,960  cases*  They  may  develop  in  children, ! 
severe  intoxication,  or  from  such  cerebral  complications  as  meningitj 
encephalitis,  thrombosis,  or  embolism. 

(c)  Nervous  Complications. — Typhoid  may  begin  as  man] 
The  author  has  seen  five  tj^ihoid  patients  taken  to  the  detention  ho 
pital  in  the  third  week,  or  even  in  convalescence,  under  a  mistaki 
diagnosis.     It  may  be  a  later  though  generally  a  rare  symptom. 

Psychoses  are  generally  post-febrile»  are  of  the  depressive  varie 
such  as  melancholia,  and  usually  give  a  favorable  prognosis,  thouf 
alienists  assert  that  one-third  to  one-fifth  do  not  recover,  Edsl 
(1905)  found  that  two-thirds  of  juvenile  cases  recover.  Their  cau 
is  the  exhausting  inanition  of  protracted  toxaemia,  or  sometimes 
hereditary  predisposition.     Typhoid   may  cure  a  previous  insanit 

Meningiiu  is  usually  cerebrospinal  and  occurs  in  0.5  per  cent,  of  tl 
cases,  mostly  in  women  and  children,  generally  as  a  complication  ai 
late  in  the  typhoitl  course  during  the  period  of  ** steep  curves/*  Me 
ingitis  nuiy  be  due  to  the  pneumococcus,  the  ]>yogenie  cocci,  or 
E berth's  bacilli,  which  have  been  found  on  lumbar  puncture  in  ov 
twenty-six  cases  (Cole),  of  which  half  were  serous  and  half  suppuf 
tive*  Mastoiditis  as  well  as  tuberculosis  may  cause  the  meningit 
there  being  four  recorded  cases  <jf  the  tuberculous  variety*  ActU 
meningitis  must  not  be  confounded  with  pseudomeningitis  or  **meni 
gismus/"  in  which  toxicmia  produces  irritative  meningeal  sympt 
as  above  enumerated. 

In  the  bra  hi,  oedenui,  flegcnerated  and  pigmented  ganglionic ' 
and  nuclear  multiplication,  are  the  most  common  findings  at  ti 
autopsy.  Hemorrhage,  eni!)oHsm»  arterial  and  sinus  thromlx)!| 
and  abscess  (sepsis),  are  rare  pathological  complications.  Aphasi 
monoplegia,  hemiplegia,  and  paralysis  of  the  cerebral  nerves,  are  m 
clinicjd  complications.  The  author  has  twice  noted  hemiplegia  devi 
oping  sudderdy  in  convalescence,  |>rolmhly  embolic  from  detached  hea; 
clots.  In  both  cases  the  patients  were  allowed  to  leave  the  bed  t 
soon.     Hawkins  has  noted  seventeen  cases  of  hemiplegia  in  typhoi 

In  the  spine,  myelitis,  multiple  sclerosis,  infantile  paralysis,  at 
Landry *s  paralysis  (Ebertli's  bacillus),  are  the  most  common  complif 
tions  or  sequels.  The  knee-jerks  are  sometimes  increased,  especi^ 
in  emaciated  subjects.  ^H 
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Neuroses  may  complicate  convalescence,  such  as  chorea,  hysteria, 
neurasthenia,  catalepsy,  Basedow's  disease,  tetany,  paralysis  agitans, 
diabetes  insipidus. 

In  the  nerves,  neuritis  in  the  single  or  multiple  form  (q,v,)  with 
anaesthesia,  paralysis,  and  atrophy,  may  follow  typhoid  as  it  does  other 
infections.  Neuralgia  occurs  late.  In  the  feet  it  constitutes  the  "ten- 
der toes"  of  Hanford,  and  is  seemingly  increased  by  bath  treatment. 
It  always  results  in  recovery. 

6.  Speeial  Senses. — ^The  eye  is  rarely  involved.  Muscle  paralysis 
(neuritis)  and  various  inflammations — such  as  simple  or  phlyctenular 
conjunctivitis,*  iritis,  panophthalmitis,  uveitis,  and  cataract — are  very 
uncommon.  In  convalescence,  mydriasis  and  paralysis  of  accommo- 
dation often  result  from  exhaustion.  Amaurosis,  either  functional  or 
lasting,  from  disk-disease,  has  been  observed,  as  well  as  retinal  hemor- 
rhages, optic  neuritis,  choked  disk,  optic  atrophy,  orbital  hemorrhage, 
and  venous  thrombosis.  Uhtoft,  in  253  cases  of  optic  neuritis,  found 
17  cases  following  typhoid. 

Involvement  of  the  ear  includes  functional  toxaemic  disturbance  of 
hearing,  abscess,  and  otitis  media  (2  to  14  per  cent.).  Otitis  is  less 
frequent  than  in  scarlatina  or  measles.  Mastoid  disease  and  menin- 
gitis are  very  exceptional. 

7.  MiiBcles,  Thyroid  Oland,  and  Bones. — ^The  muscles  anatomically 
are  dry,  of  a  smoked-meat  appearance,  and  may  be  the  seat  of  hemor- 
rhages, rupture,  granulo-fatty  and  waxy  degenerations,  and  abscess, 
due  to  Eberth's  bacilli  and  pus  cocci.  Myositis  may  explain  some 
cases  of  muscular  tenderness  with  cramps. 

In  the  thyroid  gland,  a  strumitis  typhosa,  with  suppuration  or  re- 
gression, has  been  observed.  It  is  due  to  the  typhoid  bacillus.  Re- 
covery is  the  rule. 

Though  bone  disease  was  observed  in  237  cases  by  Keen,  it  is  much 
more  frequent  than  the  figures  indicate.  Periostitis  is  more  common 
than  bone  disease  proper.  These  complications  are  post-typhoid  and 
are  due  to  the  typhoid  bacillus  (75  per  cent.),  or  pus  cocci  (25  per  cent.). 
They  attack  the  tibia  (38  per  cent.),  the  ribs  (13  per  cent.),  femur, 
ulna,  temporal  bones,  etc.,  and  occur  chiefly  in  young  individuals. 
"Their  most  striking  features  are  chronicity,  indolence,  and  a  re- 
markable tendency  to  recurrence"  (Osier).  Osteomyelitis  may  re- 
semble syphilitic  or  tuberculous  osteopathies.  Typhoid  bacilli  have 
been  found  seven  and  ten  years  after  typhoid  in  osteomyelitic  fistulse. 
Longcope  has  found  marrow  changes  which  resemble  lymphoid  hyper- 
plasia, and  Fraenkel  isolated  typhoid  bacilli  in  the  vertebral  marrow 
in  ordinary  cases  of  typhoid. 

Arthritis  may  be  typhoid  or  gonorrhoeal,  rheumatic,  septic,  etc. 
Keen  has  noted  eighty-four  cases.  It  may  be  poly-  or  mono-articular, 
serous  or  purulent.  The  hip  is  most  frequently  affected.  The  **ty- 
fboid  spine, "of  Gibney,  is  characterized  by  pain,  tenderness,  and 
stiffness  in  the  back.  I^ocal  trouble,  such  as  spondylitis  (six  recorded 
cases),  or  perispondylitis,  is  sometimes  found,  but  the  so-called  typhoid 
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spine  is  often  caused  by  hysteria,  which  is  known  to  follow  varid 
acute  infections*    The  prognosis  is  good.  I 

8.  Digestive  Tract. — The  upper  lip  is  retracted  and  bleeds  easil 
Sordes  of  dried  saliva,  food,  and  epithelium,  are  observed  on  the  tern 
and  gums.  Though  the  tongue  shows  nothing  absolutely  characti 
istic,  Leube  and  others  attach  special  importance  to  its  appearanl 
At  first  it  is  white  on  the  dorsum,  moist,  flabby,  and  therefore  indenti 
by  the  teeth,  and  its  edges  are  red.  It  may  be  moist  throughout  t; 
disease.  In  the  second  week  it  becomes  dry  (from  the  fever,  lack  J 
saliva,  and  mouth-bpeafhing),  small  and  fissured;  it  bleeds,  and; 
brown  or  even  black  coating  replaces  the  white.  In  the  third  w«t 
or  later,  a  triangular  patch  clears  at  the  tip  of  the  tongue.  Typh<ii 
bacilli  are  not  uncommon  on  the  tongue.  Acute  glo.ssitis  is  a  seW 
complication.  Aphtha*  are  rare,  Inif  may  occur  throughout  the  dig"! 
tive  tract. 

Angina  may  usher  in  the  disease,  or,  oecurring  in  the  first  we^ 
lead  to  a  wrong  diagnosis.  The  throat  is  swollen,  granular,  and  erode 
The  angina  is  usually  of  the  ordinar}^  ty]>e,  but  may  l>e  specific  (WagI 
and  French),  doe  tu  the  ty]>hoid  bacillus.  The  phlegmonous  ty 
h  very  dangerous.  An  angina  cachectica  of  white  placpies  or 
Hum  and  bacteria  is  occasionally  observed. 

Parutiiijf,  occurring  in  Mo  1  per  cent,  of  the  ca.ses,  has  becor 
frcr|nent  since  special  care  of  the  mouth  has  lessened  infection  ascer 
ing  Stcno's  duct.  It  is  usually  one-sided,  is  due  to  the  typhoid  bacill 
or  pyogenic  cocci,  and  is  usually  seen  on  the  fifteenth  clay.  It  indica 
a  poor  prognosis,  especially  when  due  to  metastasis,  and  may  rea 
the  skull,  meninges,  or  brain.  Two  personal  cases,  caused  by  t 
ty p ho i « n n\  C4 1 1  u  s ,  i-eco ve re « 1 . 

Spt'cifk  iijpkold  Iriflorh^  are  rarely  ol»served  in  the  ,^fomarh^  althou 
Leube  reconls  an  instance  with  hjcmatemesis.  Early  and  severe  e 
gastric  jmin  rather  contraindicates  typhoid.  Incipient  nausea  a 
vomiting  are  unusual,  occurring  mostly  in  women  or  children, 
observed  at  the  height  of  the  disease  these  symptoms  suggest  men 
gitis,  overfeeding,  or  perforation,  and  (in  convalescence)  iiietarj"  errc 

Anorejcia  is  ubscrved  at  the  onset  antl  during  the  fastigium,  thot 
great  hunger  develops  in  convalescence. 

Ulceration  of  fhr  a\sophaguji  is  very  rare;  the  cicatrized  ulcer  n 
produce  later  stenosis  (twelve  cases  were  collected  I  bv  J.  E.  Thon 

son,  nm). 

The  liver  in  the  early  stages  is  anatomically  hypera-mic,  large  £ 
firm;  later  its  lobular  markings  l»ecome  indistinct  from  cloudy  sw 
ing  and  fatty  change,  l^lie  organ  is  softer,  and  Wagner*s  lymp 
mata  (and  some  focal  necrosis)  occur.  Clinically,  some  tenderness 
not  unusual  and  at  times  may  lead  to  an  incorrect  diagnosis  of  li 
abscess  or  cholecystitis. 

Ictrruj*  is  very  rare  (0.5  per  cent.),  and  its  absence  is  of  diagno 
value,  as  the  duodenal  catarrh  common  in  other  infections  is  usui 
absent.    Icterus  may  occur  from  gall-stones,  cholecystitis,  absces^ 
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acute  yellow  atrophy.  The  author  has  but  once  seen  icterus  in  typhoid 
fever.  Single  liver  abscess  is  rare,  as  are  suppurative  pylephlebitis  and 
suppurative  cholangitis.  Sheldon  (1903)  noted  twelve  cases  of  multiple 
liver  abscess. 

Bemheim  maintains  that  typhoid  favors  the  formation  of  gallstones. 
They  may  develop  months,  years,  or  decades  later. 

Cholecystitis  has  been  reported  by  Chiari  and  others;  thirty  cases 
with  perforation  are  on  record.  Tenderness,  pain,  muscular  rigidity, 
and  enlarged  gall-bladder,  are  found  in  most  cases.  Typhoid  bacilli 
are  found  in  the  gall-bladder  in  nearly  all  autopsies,  although  seldom 
having  produced  symptoms,  and  are  held  to  be  the  main  cause  of  re- 
infections. They  may  also  invade  the  bile  tracts  without  producing 
or  following  typhoid.  The  bacilli  in  the  biliary  tract  more  probably 
occur  from  haematogenous  than  ascending  infection. 

Bretonneau  first  noted  specific  changes  in  the  intestines:  (a)  Hyper- 
ctmia,  catarrh,  and  beginning  medullary  infiltration  in  the  lymphoid 
structures  during  the  first  week,  most  changes  being  observed  in  the 
lower  ileum,  whence  the  name  ileo-typhoid.  (6)  Medullary  infUtra- 
turn  or  hyperplasia,  during  the  second  week,  occurring  first  in  Peyer's 
patches,  and  then  in  the  follicles.  The  patches  are  oval  and  parallel 
with  the  long  axis  of  the  gut;  they  lie  opposite  to  the  mesenteric 
attachment,  are  3  to  5  (8)  millimeters  high,  and  are  at  first  red,  then 
paler  from  compression  of  the  blood-vessels.  The  infiltration  is  hard 
or  soft.  It  may  be  uneven  and  reach  beyond  the  plaque.  The  soli- 
tary follicles,  even  to  the  sigmoid  flexure  (colotyphoid),  may  be  prin- 
cipally enlarged.  These  changes  are  not  absolutely  distinctive  of 
typhoid,  but  are  more  significant  in  adults  than  in  children,  in  whom 
they  are  frequent  in  digestive  diseases,  the  exanthemata,  and  diph- 
theria. Mallory  believes  that  the  lymphoid  swelling  is  wholly  ex- 
plained by  the  proliferation  of  the  endothelial  cells  of  the  vessels  to 
act  as  phagocytes;  when  they  degenerate,  fibrinous  thrombi  develop. 
Medullary  infiltration  need  not  advance  to  ulceration.  Regression 
may  occur  and  the  lymph-cells  degenerate  and  disappear.  The  lym- 
phatic structures  may  then  assume  a  reticulated,  or  ** shaven  beard," 
appearance,  (c)  Ulceration  occurs  in  the  third  week,  from  anipraic 
necrosis,  slough  formation,  and  exfoliation  of  small  particles.  The 
ulcers  thus  formed  by  the  typhoid  bacilli  are  usually  easily  seen  with- 
out opening  the  gut.  They  have  an  irregular,  oval  outline,  sharp, 
steep,  often  undermined  edges,  with  a  red  floor  generally  composed 
of  the  muscular  coat  and  often  extending  deeper  than  the  eschar. 
The  lower  ileum  is  most  affected  and  may  present  almost  no  normal 
surface  in  extreme  cases.  The  solitary  follicles,  both  in  the  large  and 
small  gut,  ulcerate  at  their  apices.  Baer  has  studied  the  localization 
of  the  typhoid  ulcer  and  states  that  it  may  occur  in  any  part  of  the 
digestive  tract  except  the  mouth.  The  pharynx  is  affected  in  2  per 
cent,  of  the  cases,  the  oesophagus  in  4  per  cent.,  the  stomach  in  2  per 
cent.;  97  per  cent,  of  the  ulcers  develop  in  the  small  intestine,  89  per 
cent,  in  the  ileum,  and  2  per  cent,  in  the  appendix;  33  percent,  in  the 
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laro^e  intestine,— iind  there  only,  in  0  per  cent,  (d)  Cicatrization  occiira 
by  formation  of  granulation  tissue  and  growth  inward  of  the  epithe^ 
Hum.  The  patch  is  depressed  and  slightly  pigmented.  The  typhoi' 
cicatrix  dxies  not  narrow  the  intestinal  hi  men. 

Tliere  may  he  few  or  no  anatomical  clianges  in  the  intestine*  Th 
is  analogoos  to  diphtheria  without  membrane,  and  the  exanthematd 
without  eruption.  Slight  bowel  lesions  are  usually  present  in  mosi 
of  the  cases  reported  **  without  intestinal  lesions.''  ' 

The  mcn'titfrir  tjlands  are  swollen,  contain  typhoid  l>acilli,  are  al* 
tered  like  the  intestinal  lymphatics,  ami  may  be  palpable.  The  swelb 
ing  occurs  mostly  in  the  second  week.  The  swollen  glands  maj 
regress,  soften,  become  tuberculous,  or  suppurate,  sometimes  causin| 
peritonitis,  or  simulating  perforation,  as  in  a  case  of  the  author's. 
Only  six  ca.ses  are  recorded  of  suppuration  in  the  mesenteric  glands 
Le  Conte  reports  a  recover}^  after  operation.  Other  lymph-giandi 
may  be  similarly  involved. 

No  parallelism  exists  between  the  frei|uency,  constancy,  or  severity 
of  the  clinical  symptoms,  and  the  degree  of  anatomical  involvement 
e.  f/.,  in  ambulant  cases  tliere  may  be  perforation  or  hemorrhage,  o; 
typical  lethal  cases  may  occur  without  intestinal. change. 

Metcorism  is  rather  less  common  than  usually  descril^ed.  It  occur 
mostjy  in  the  duoflenum  or  jejunum  above  the  ulceration,  or  some 
times  involves  the  colon.  It  is  less  frerpient  and  less  intense  witi 
early  treatment  and  careful  dieting.  If  much  tympany  develops  unde 
these  circumstances,  the  prognosis  is  poor,  since  meteorism  is  due  ti 
toxjemic  paresis  of  the  intestinal  musculature  rather  than  to  loca 
ulceration,  catarrh,  or  serous  infiltration.  The  heart  and  lungs  ma^ 
be  crowfled  upwartl  and  dyspnrea  result.  It  umiv  occur  with  hemoi 
rhage  or  perforation. 

A  thickened  ileum  may  be  palpated.  Abfiominal  ivnderne^s  an 
pain  occurred  in  BO  per  cent,  of  Osier's  series,  where  particular  atter 
tion  was  paid  to  these  points.  Tliey  are  due  to:  (a)docal  bowel  eon 
ditions,  as  gas,  constipation,  inHammation  in  the  ileocjecal  region,  o 
perforative  and  peritonitic  complications;  (b)  to  splenic  or  hepati 
tumefactions;  (c)  pleurisy,  distended  bladder,  phlebitis,  etc.;  (d 
muscle  changes  or  cutaneous  liypenesthesia,  so  frequently  observe 
in  fever  of  any  variety. 

Typhoid  appendkitis  may  simulate  ordinary  appendicitis,  which  i 
differentiated  only  by  the  blood-count,  sero-reaction,  or,  most  surel; 
by  the  clinical  evolution;  e,  g,,  the  fever  spots,  etc.,  when  due  t 
typhoid,  precede  local  pain  and  tenderness.  Gurgling  has  no  diaj 
nostic  value  whatever  in  typhoid,  although  it  occurs  in  most  case3. 

The  stools  present  no  pathognomonic  chemical  nor  physical  cha 
acteristics  other  than  the  bacillus  typhosus,  which  is  often  absei 
during  the  first  week,  and  also  in  the  later  course.  The  dejecta  a: 
thin,  offensive,  pea-soup-like,  alkaline,  and  resemble  the  contents  < 
the  small  intestine  (Addison).  Because  the  faeces  are  poor  in  miicu 
two  layers  form  on  standing,  an  upper  cloudy,  and  a  lower,  yeUi 
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gray,  granular  and  flocculent  layer.  The  solids  are  4  per  cent.  The 
stools  contain  red  corpuscles  and  triple  phosphates,  the  latter  more 
abundantly  than  in  any  other  disease.  Shreds  or  sloughs  may  also 
be  found. 

Diarrhoea  in  the  febrile  stage  occurs  in  25  to  33  per  cent,  of  the 
cases,  although  some  state  that  it  is  observed  in  most  patients.  Three 
to  six  stools  are  the  average.  If  this  is  exceeded,  the  type  of  the 
disease  is  severe;  prodromal  diarrhoea  rarely  occurs.  Diarrhoea  is  a 
measure  of  the  degree  of  toxaemia  or  of  colonic  involvement,  and  is 
not  a  result  of  ulceration  of  the  small  intestine. 

Hemorrhage  is  seen  in  4  to  6  per  cent,  of  the  cases.  In  point  of 
time  it  is  usually  late,  though  some  assert  that  in  30  per  cent,  it  occurs 
in  the  first  two  weeks.  It  is  less  frequent  in  relapses  and  in  children 
(1  per  cent.).  Ulceration  into  the  muscularis  is  its  chief  cause.  Ooz- 
ing, from  simple  hypersemia,  bleeding  in  the  hemorrhagic  forms  (blood 
dissolution),  and  in  patieftts  inheriting  the  bleeding  tendency,  are 
exceptional.  Bleeding  is  more  common  in  ambulatory,  delirious,  and 
carelessly  fed  patients.  There  may  be  no  symptoms  if  the  hemorrhage 
is  small  (occult  hemorrhage);  but  if  it  be  large,  acute  amemia  sud- 
denly develops,  with  collapse,  which  is  evidenced  by  a  fast  pulse, 
lowered  temperature,  and  pallid  skin.    The  intellect  often  clears,  the 
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lyphoid-ferer  eanre.  with  fall  of  temperature  (solid  line)  after  hemorrhage  and  rise  of  pulM 
(broken  line).     Note  crossing  of  curves  at  A. 

spleen  becomes  smaller,  and  fresh  blood,  or,  later,  black,  tar-like  move- 
ments, arc  voided  (manifest  hemorrhage).  The  abdomen  is  often 
distended.  There  may  be  dulness  on  percussion  from  blood  retained 
in  the  bowel,  if  the  peristalsis  is  weak  and  the  hemorrhage  is  very 
profuse.  In  two  rapidly  fatal  cases  the  entire  abdomen  became  flat 
and  one  and  two  pints  of  blood  were  vomited.  Confusion  with  bleed- 
ing piles  and  bismuth  stools  is  possible.  The  average  number  of 
hemorrhages  is  four. 
Some  patients  improve  at  once  after  hemorrhage,  as  was  remarked 
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ui  all  ciirly  date  hy  Graves  iind  Trousseau;  yet  20  to  50  percent,  dici 
Liirge  i>I(ifKl-t'lr»ts  are  ominous,  inflicatiiig  erosion  of  a  large  artery! 
Heniorrliiige  iiuiy  cause  death  within  an  lionr  (Trousseau,  lAn'marieJj 
Perforatum  oecurs  mostly  at  the  lime  of  eschar-formation,  at  thj 
end  of  the  seeonfl,  or  in  the  tliird  week;  hut  it  may  also  occur  hiter,— * 
in  the  third  to  fourth  week  {M  per  rent.,  Fitz);  or  from  the  third  tc 
the  fifth  week  (I>eid>e),  Scott  found  that  92  per  cent,  occurred  h& 
tween  the  second  and  fifth  weeks.  It  develops  iu  9  to  12  per  cent,  oj 
fatal  caseu  and  in  3  per  cent,  of  all  cases,  hni  it  very  rarely  occurs  ii 
children.  Seott's  figures,  inehidiug  9,713  English  and  American  case^ 
show  perforation  in  one-third  of  all  fatal  cases.  IVrforation  is  usuallj 
low  iu  the  ileum  (81  per  cent. ) ;  or  in  the  colon  or  sigmoid  (12  per  cent.)! 
iu  the  appendix  (3  per  cent.);  in  Meckel's  diverticulum  (2,4  per  cent.) 
or  in  the  jejninim  (L2  per  cent.).  The  percentages  are  from  Fiiz! 
figures.  In  S3  per  cent,  of  the  cases  hut  one  perforation  is  found 
though  several  may  occur,  twenty-five  being  once  observed  in  om 
patient.  It  is  promoted  primarily  by  deep  ulceration,  and  secondarilj 
by  severe  infections,  n)ovcinent»  strains,  coughing^  constipation »  gag 
or  soliii  tliet,  which  im  reuses  peristalsis.  If  \s  claimed  that  75  p€l 
cent,  of  the  cases  r»f  ]>rrforation  o(Tur  iu  severe  infections.  Tlire 
types  are  enconntered:  El)  Least  frequently,  undisfuvered  latent  pef 
foration;  the  tyjdioid  state  masks  the  perforation,  which  affords  a;f 
unpleasant  |)ostmortem  surprise.  (2)  More  fre<|Uent!y,  cases  witl 
gradual  onset,  and  therefore  amfjiguous  symj>toius.  (3)  IMost  fr€ 
quently,  cases  with  sudden  symptoms  and  umre  or  less  clear  fliag 
nosis.  The  syniptaifU't  of  perforation  are:  (a)  Pain  (in  7."*  per  cent 
of  the  eases)  due  to  the  perforation  itself »  usually  localizetl  in  th 
hypogastrium  *yv  right  lower  ((luulrant  of  the  al>doincn  and  followed 
later  by  the  pains  (»f  prritunitis.  In  7U  pt-r  ccjjL,  tlic  pain  was  sntldei 
and  severe;  in  20  percent.,  gradind  iu  onset.;  and  in  10  percent,  it  wa 
absent,  ib)  Tentlerjicss  on  palpation  f7o  per  cent.),  eviilenced  b 
the  board-like  rigidity  of  the  abdominal  musde.s,  (c)  Limitation  c 
the  re*3piratory  juovcments  r>f  the  alulomen,  thu'  to  pain  and  tendei 
ness.  iff)  Wnniting  uf  gastric  crmtcjjts  tjr  ficcal  matter,  ic)  Intestini 
obstruction.  (/)  Alidomiiud  flistentiou,  appearing  possd>ly  for  th 
first  time — in  which  event  its  significance  is  enhanced — or  increasiii| 
if  already  present.  TheiT  are  cases  in  which  the  abdomen  is  flat  o 
even  retractc*l;  in  one  typhoid  patient,  seen  first  in  a  dying  conditio! 
the  scaphdid  tilnlomen  c«>ntained  three  pints  of  pus.  Al>donunal  dii 
tention  crowds  upward  the  diaphragm,  heart,  and  lungs,  and  eausf 
hurried  breathing,  itj)  Disappearance  of  the  flatness  of  the  liver  h 
reason  of  free  gas  in  the  peritmieum.  This  is  most  significant  if  th 
abdomen  was  not  previously  ilistcnded.  Perihepatic  adhesions  natui 
ally  prevent  obliteration  of  the  liver  dniness,  and  it  must  always  h 
remendiered  that  a  gas-<listended  colon  may  overlie  the  liver;  an 
that  in  some  cases  the  colon  normally  overlaps  the  liver,  {h)  Oth« 
occasional  abdominal  findings  are  flatness  in  the  flanks,  caused  b 
fluid;    the  Beatty-Bright  frietton-rub;    absence  of  paristalsis;    recti 
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or  vesical  pain  or  tenderness,  {i)  Marked  leukocytosis  is  not  always 
found,  and  special  emphasis  on  its  absence  is  most  misleading,  as 
the  leukocytes  are  occasionally  decreased,  (y)  Sudden  fall  of  tempera- 
ture, rapid  rise  in  pulse-rate,  and  other  signs  of  shock,  may  occur  at  the 
time  of  perforation,  though  less  frequently  than  the  usual  descrip- 
tions indicate.  The  writer  has  seen  cases  in  which  the  pulse-rate  did 
not  increase.  Dieulafoy  mentions  a  case,  successfully  operated  for 
perforation,  in  which  two  later  perforations  resulted  fatally.  The 
sudden  clearing  of  the  patient's  intellect  may  deceive  the  inexperienced 
physician.  In  the  advancing  generalized  peritonitis,  the  fever,  if  it 
has  fallen,  rises;  the  pulse  becomes  rapid,  small,  and  thready;  the 
skin  clammy  and  dusky,  and  the  features  pinched  (facies  Hippocra- 
tica).  Hiccough  is  common.  The  peritonitis  rarely  remains  local.  In 
six  of  the  author's  cases,  the  local  abscess  was  ruptured  later.  Ninety- 
eight  per  cent,  of  the  unoperated  cases  die. 

Peritonitis  occurs  frequently  in  ambulatory  cases,  from  rupture  of 
the  bowel,  gall-bladder,  spleen,  lymph-glands;  occasionally  from  post- 
typhoid appendicitis  or  without  rupture  of  any  organ  or  tissue.  It 
is  found  in  2  per  cent,  of  fatal  cases. 

9.  The  Respiratory  Tract. — This  is  the  seat  of  frequent  and  mani- 
fold symptoms  and  complications. 

(a)  The  Nose. —  The  nose  is  dry.  Epistaxis  occurs  in  7  to  20  per  cent, 
of  the  cases,  usually  early,  and  in  young  subjects;  it  is  often  profuse, 
sometimes'dangerous,  but  rarely  lethal.  Croup  and  diphtheria  are 
rare;  coryza  is  very  rare.  The  author  has  seen  two  cases  begin  with 
profuse  corj^za. 

(6)  Larynx. — Catarrh  is  common.  Decubitus,  with  erosions  of  the 
swollen  hyperplastic  lymph-follicles  (like  the  intestinal  changes),  occur 
in  the  posterior  wall,  followed  often  by  oedema  glottitis.  These  bed- 
sores are  seen  at  the  height  of  the  fever;  occur  rarely  in  children;  and 
are  found  in  5  to  20  per  cent,  of  the  lethal  cases.  Perichondritis  and 
necrosis  are  attended  by  pain,  aphonia,  stenosis,  mediastinitis,  cervical 
cellulitis,  and  diffuse  emphysema.  Tracheotomy  may  be  indicated. 
The  author  has  seen  but  three  cases  of  perichondritis.  Dupuy  (1903) 
collected  255  cases  of  perichondritis  and  submucous  laryngitis,  and 
believes  they  explain  3  to  10  per  cent,  of  typhoid  fatalities.  Without 
operation,  the  mortality  is  98  per  cent.  Laryngeal  neuritis,  with  cord 
paralysis,  follows  typhoid  in  25  per  cent,  of  the  cases. 

(c)  Air  Tubes. — A  dry  catarrh  of  the  trachea  and  bronchi  is  al- 
most invariable,  while  t^/c^a/ion  (in  one-third  of  1  per  cent.)  or  fibrinous 
inflammation  is  rare.  Rales,  retrosternal  dryness,  rawness,  and  pain, 
are  present  in  the  bronchitis  of  t\7)hoid.  At  autopsy  the  bronchial 
glands  are  often  swollen,  and  Eberth's  bacillus  is  sometimes  found. 
Bronchiolitis  is  regular  and  specific.  It  is  found  everywhere  in  the 
lungs,  but  especially  in  the  lower  lobes,  and  (rarely)  wholly  above  and 
in  front.  Coughing  is  not  invariable  but  its  presence  in  early  typhoid 
is  of  value  in  differentiation  from  simple  intestinal  catarrh.  The  out- 
look 15  less  favorable  when  severe  and  early  coughing  occurs. ; 
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(d)  Lungs. — Ilyposfa^iJtf  fmm  a  dorsal  decubitus  and  weak  heart; 
IS  often  relieved  hv  change  of  posture.  It  is  very  common,  and  occurs 
in  the  first  half  of  the  disease,  or  at  its  height,  mostly  in  weak  adults 
and  in  cases  of  severe  infection.  Lesser  degrees  of  hypostasis  may  bri 
overlooked.  The  percussion-note  is  tympanitic  or  dull.  The  fremitus 
is  increased,  if  the  patient  can  talk^  or  decreased  from  stagiuition  of 
secretions.  The  breathing,  and  especially  the  expiration,  is  distant 
(or  sometimes  bronchial).  Rales,  moist,  crepitant,  and  subcrepitantJ 
are  heard.  J 

Lobar  prienmonia  may,  in  rare  instances,  dominate  the  early  clinical 
picture  (pneu mo-typhoid)  and  may  be  of  two  types.  The  first  typeJ 
(a),  is  due  to  Eberth's  bacillus.  The  course  is  that  of  an  initial  pneu^ 
monia,  which  does  not  end  typically,  but  shows  later  a  typhoid  tem^ 
perature,  rose  spots,  Widal  reaction,  etc.  These  cases  are  naturally 
confusing,  especially  in  their  incipiency,  and  the  typhoid  is  more  apt 
to  be  overlooked  than  in  the  next  type,  (h)  in  which  the  pneumoniai 
usually  seen  at  the  height  (third  week)  of  the  disease,  is  a  true  comil 
plication,  due  to  the  pneumococcus,  though  sometimes  due  to  thi 
cotcm  bacillus  and  streptococcus,  especially  in  sepsis.  The  pneumonia 
symptoms  are  variable,  atj-pieal  (as  in  most  secondary  pneumonias)J 
often  without  chill,  with  a  slower  course,  and  often  with  lysis,  or,  les| 
often ,  with  such  complications  as  abscess  or  gangrene.  More  than  one^ 
half  of  these  cases  die.  Lobular  jmnimmiiaf  from  inhalation,  pusH 
cocci,  and  R berth's  bacillus,  is  a  true  complication.  Abscess  follow^ 
pneumonia  or  sepsis;  it  occurs  in  0.7  per  cent,  of  the  fatal  cases^ 
Infarct  occurs  in  6  per  cent,  of  typhoid  fatalities.  Marantic  thrombi 
from  the  leg  may  reach  the  lungs  by  way  of  the  right  heart.  This  ifl 
indicated  by  haemoptysis,  chill,  temperature,  pain,  etc.  Gangrene  (1  tq 
2  per  cent,  of  typhoid  autopsies)  occurs  more  often  than  abscess,  ia 
seen  late  in  the  disease,  and  is  usually  metapneumonic,  but  may  bi 
caused  by  perichondritis  or  aspiration  of  food. 

(e)  Pleura. — Serofibrinous^  plenrisy  is  usually  rare  unless  the  lunga 
are  diseased.  Sears  observed  18  cases  in  1,065  typhoid  patients,  anq 
Leu  be  has  seen  several  with  pleural  friction.  Postmortem  statistics 
show  it  in  0  to  S  per  cent.  It  is  most  common  as  empyema  in  convaW 
escence,  and  is  due  oftenest  to  Eberth's  bacillus.  In  1903,  fifty-five  cased 
of  pleurisy  were  collected  in  which  the  typhoid  bacillus  was  foundJ 
Pneumothorax  and  hwmopttjjiL^  are  very  uncommon.  | 

(/)  Tt'BERrr  UKSis. — Did  latent  tuberculosis  may  be  aroused, usualljj 
late  in  the  disease.  It  is  associated  sometimes  with  pneumococcal 
infection.  Other  forms,  sucli  as  aeule  ca^eou9  pneumonia,  intbaeuU 
iuberculoiis  perilrronchiiis  with  a  few^  bacilli,  fever,  emphysema  and! 
aggravation  of  the  bronchial  symptoms,  and  occasionally  miliary  tubei^ 
culosis,  may  occur.  i 

10.  Genito-Urinary  Tract. — The  following  conditions  may  be  found; 
(a)  The  urine  is  febrile;  as  water  is  retained  in  fever,  the  urine 
becomes  decreased,  acid,  concentrated,  with  a  specific  gravity  of  1,03C 
or  more.    Uric  acid,  urea,  and  toxins,  are  increased;  the  chlorides,  de 
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creased.  Typhoid  bacilli  are  present  in  25  to  50  per  cent,  of  the  cases, 
or  even  80  per  cent.,  according  to  other  statistics.  The  bacilli  may  give 
the  urine  a  glistening  appearance.  Bacilli  may  persist  from  four 
months  to  several  years  after  recovery.  In  convalescence,  the  urine 
is  increased,  is  neutral  in  reaction,  and  has  a  lower  specific  gravity. 
Sometimes  polyuria  may  occur  during  the  fever,  (fc)  Serum  albumin, 
globulin,  and  rarely  peptones,  are  found  in  jehrUe  aUmminuria,  Serum 
albumin  is  found,  in  quantities  varying  from  traces  to  considerable 
amounts,  in  15  to  20  per  cent. of  the  cases;  cylindruria  is  approximately 
half  as  frequent.  The  prognosis  is  three  times  as  unfavorable  when 
albumin  is  found.  It  appears  from  the  seventh  to  the  tenth  day,  is 
frequent  in  the  third  week,  and  its  average  duration  is  twelve  days. 
It  corresponds  anatomically  to  parenchymatous  and  fatty  degenera- 
tion of  the  kidneys,  (c)  Nephritis  in  typhoid  is  of  the  acute  par- 
enchymatous type,  with  the  interstitium  of  the  organ  but  little  involved. 
It  is  often  hemorrhagic,  and  occurs  usually  in  the  first  three  weeks 
but  occasionally  in  convalescence.  It  is  found  in  1  per  cent,  of  the 
cases,  mostly  in  men,  rarely  in  children.  Nephritis  makes  the  prog- 
nosis less  favorable,  as  it  indicates  a  more  severe  infection,  from 
which  50  per  cent,  of  the  cases  die.  Uraemia  and  suppression  of  urine 
are  rare.  If  not  fatal,  nephritis  usually  clears  up  entirely  and  rarely 
remains  in  chronic  form.  Early  and  marked  renal  symptoms  con- 
stitute the  nephrotyphoid  of  French  writers.  Sepsis  may  produce 
septic  nephritis  and  abscesses.  Miliary  typhoid  abscesses  in  the  kid- 
ney may  keep  up  the  bacilluria.  I^ymph-nodes  are  found  in  some 
cases,  as  in  the  liver  (Wagner),  (d)  The  urine  of  typhoid  exhibits 
the  diazo  reaction  of  Ehrlich  (1882).  Two  standard  solutions  are 
kept  in  separate  bottles:  No.  1 — a  5-per-cent.  solution  of  hydro- 
chloric acid  saturated  with  sulphanilic  acid,  which  should  be  fresh; 
No.  2 — one-half-of-1-per-cent.  solution  of  sodium  nitrite.  To  make  the 
test,  forty  parts  of  No.  1  and  one  part  of  No.  2  are  mixed,  producing 
diazo-benzine-sulphonic  acid.  Equal  parts  of  this  mixed  solution  and 
urine  are  thoroughly  shaken;  one  part  of  ammonium  hydrate  is  then 
allowed  to  flow  carefully  down  the  side  of  the  tube  to  stand  above  the 
urine  mixture.  At  the  junction  of  the  two  fluids,  a  dark  garnet  or 
cherry-red  ring  will  form  in  typhoid  urine,  and  in  normal  urine  only 
a  brown  ring.  The  pink  color  of  positive  tests  is  also  imparted  to 
the  foam  on  shaking,  or  in  marked  dilutions  gives  a  rose-red  hue. 
Osier  found  it  in  69  per  cent.  The  author  has  found  it  in  98  per  cent, 
of  his  cases.  It  occurs  in  the  early  stages  of  the  disease,  also  at  the 
acme  and  during  relapses.  It  is  a  valuable  sign,  though  of  secondary 
rank.  Since  it  is  found  in  numerous  other  acute  and  chronic  condi- 
tions, it  has  no  differential  or  pathognomonic  value.  Its  absence,  to- 
gether with  the  absence  of  other  findings,  contraindicates  a  florid 
typhoid,  (e)  Cystitis  and  pyelitis  occur  during  the  disease  or  in 
convalescence,  and  are  due  chiefly  to  pus  organisms,  or  typhoid  or 
colon  bacilli.  Simple  retention  of  urine  is  not  uncommon.  I'ro- 
bilinuria  (Tissier)  and  indicanuria  occur,  but  neither  is  proportion- 
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ate  to  the  severity  of  the  disease.    Ilwnwglohumria  is  quite  rare,     ffl 

The  gniiialm  are  more  often  implicatetl  in  women  than  in  men.  MeiM 
stnnition  is  disturlie^t.  it  often  appears  early  in  the  unset  of  typlioidl 
and  is  suppressed  in  (1(1  per  cent,  of  tlie  cnses.  In  some  instance* 
htematocele  or  haniiatometra  may  devehip.  Endometritis,  either  croups 
ous  or  diphtheritic,  vaginal  erosions,  ulcers,  inflammation,  or  gangren^ 
and  mastitis,  are  rare  complieaticnis,  Prctfunncy  is  of  grave  import^ 
the  outlook  being  worse  in  its  hiter  stages  tlian  in  the  earh'er  (r.  ^/.j 
eight  to  ten  weeks).  It  is  most  dangerous  at  the  acme  of  the  fever, 
abortion  and  premature  delivery  being  very  frequent  (G5  per  cent 
of  the  cases).  The  nuiternal  mortality  is  increased  at  least  twofold' 
Blumer  and  Doljbin  have  reported  puerperal  infection  from  the  typhoid 
hacil  1  u  s.  O  re  It  ///x  us  u  a  I  ly  <  I  e  vel  ops  !  a  te,  o  r  i  n  co  ii  va  tesceiiee.  1 1  ticeurf 
with  chills  and  fever,  'i'he  [jatieiit  almost  always  recovers  in  ten  ti 
fourteen  days,  although  suppuration  and  atrophy  have  occurred-^ 
fifty-three  cases  were  collated  by  Kinnicutt,  It  is  frequendy  associate^ 
with  urethritis.   Krnissions  arc  c4>mmon  in  convalescence. 

Anomalous  Courses*— According  to  Corschmann,  the  following 
anonuilous  courses  are  distinguislied: 

1.  Malignant. — The  mahgnant,  hyperpyretic  or  fomlroyant  form  i 
rare.  It  is  severe  even  in  the  earliest  stages.  The  temperature  risej 
rapidly  and  there  nuiy  he  hyperpyrexia.  The  pulse  is  soft,  weak,  ani 
rapid.  The  status  tyjvhosus  is  [jrofound.  Meteorism,  diarrhtea,  and  al 
bymiruirisi,  are  pr€*scnt»and  deaih  from  deep  intoxication  usually  occurs 

2.  The  Slow  Severe  Form. — The  doir  .severe  form  lasts  from  foil 
weeks  to  four  months,  l^he  fever  is  often  remittent  with  frecpien 
exacerl>ations.  I >el'ervescenf*e  may  occur  or  death  intervene,  mat 
asm  us  alone  being  found  at  auttipsy.  The  severe  typ^s  of  typhoi* 
have  grown  rarer,  even  during  the  last  decatle. 

3.  Typhus  Abortivus. —  Tijphis  Ivvhsimus,  Ujfhidus,  fi/phoidrife  0 
Brouardel,  cxliibjts  a  short  and  mild  course,  temperature  with  ■ 
short  initial  st«ge,  or  often  a  crisis,  histing  six  to  twent}'  days.  Bn*u 
chitis  is  frequent,  the  spleen  enlargement  is  constant,  and  meteorisn; 
diarrha'a,  roseola?,  hemorrhage,  or  perforation,  are  rare.  Relapses  ar^ 
however,  more  fref|uent. 

4.  Typhus  ambulatohus  (of  the  German,  or  latent  typhoid  of  Frenc 
writers — walking  typhoid )»  occurs  in  adults,  especially  in  men,  wh 
often  endure  it  by  the  help  of  alcohol.  Some  malaise  may  exist.  Thei 
are  two  types:  (a)  the  lighter  and  atypical,  and  ib)  the  usual  coursi 
very  often  ending  in  hemorrhage,  perforation,  etc.  The  temperature 
often  not  marked,  but  is  usually  less  at  night  than  during  the  diurni 
activity-  The  pulse  is  faster  because  of  exertion*  The  spleen  is  ofte 
enlarged,  and  the  roseohe  are  frequent, 

6.  Typhus  afebrilis  (Liebermeister  and  (rerhardt)  is  most  often  m» 
with  in  family  practice.  It  may  assume  the  ambulator}-  form;  an 
is  diagnosticatetl  by  exclusion  and  by  the  pulse,  spleen,  roseola?,  diaa 
reaction,  Widal  test,  etc.  Atypical  cases  have  apparently  increas€ 
ir  recent  vears. 
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6.  The  hemorrhagic  form  is  characterized  by  nasal,  subcutaneous, 
and  particularly  intestinal  hemorrhage,  constituting  the  blood  dissolu- 
tion of  the  older  writers.  It  occurs  especially  in  children  and  alco- 
holics, and  constitutes  less  than  one-tenth  of  1  per  cent,  of  typhoid 
cases.  The  prognosis  is  usually  but  not  invariably  bad.  The  four 
cases  which  the  author  has  seen  occurred  in  1900,  in  St.  Luke's  Hos- 
pital, where  a  severe  house-epidemic  prevailed. 

7.  Visceral  Forms. — The  so-called  visceral  forms  should  seldom  cause 
confusion,  if  watched  with  care.  They  include  the  gastric  or  bilious 
tj'pes,  nervous  fever,  meningo-typhoid,  cerebro-typhoid  (mania,  psy- 
choses), laryngo-  or  tonsillo-typhoid,  nephro-typhoid,  pneu mo-typhoid 
with  pneumococcus  mixed  infection  or  Eberth's  bacillus,  (Lupine, 
Chantemesse,  Widal,)  which  is  pneu  mo-typhoid  in  the  narrowest 
sense. 

8.  In  children  but  few  cases  occur  in  hospitals.  The  temperature 
course  is  shorter  and  milder  than  in  adults.  The  younger  the  patient, 
the  less  is  the  degree  of  fever.  It  may  begin  with  a  chill.  It  is  often 
remittent,  the  **infantile  remittent  fever"  of  Abercrombie  being  really 
typhoid.  Epistaxis  is  less  common.  The  pulse  in  children  is  faster, 
and  more  often  irregular,  than  in  adults;  though  after  the  twelfth  (fifth, 
Filatow)  year,  it  is  equally  slow.  A  weak  and  irregular  pulse  is  very 
rare,  and  a  fast,  irregular  pulse  generally  indicates  meningitis.  Opin- 
ions differ  as  to  the  frequency  of  roseolse;  they  vary  with  the  epidemic, 
but  it  is  probable  that  they  occur  as  often  in  children  as  in  adults.  They 
may  be  fewer  and  may  appear  later,  but  in  some  cases  are  abundant 
and  confluent  (in  children  between  the  fifth  and  tenth  year).  Bed- 
sores are  very  rare,  but  noma  is  more  frequent  than  in  adults.  The 
nervous  system  is  generally  less  frequently  involved  in  children,  though 
if  the  infection  is  severe,  convulsions,  irregular  pupils,  rigidity  of  the 
neck,  headache, etc.,  may  occur.  (See Typhoid  State.)  Neuralgias  and 
psychoses  are  rare.  The  frequency  of  aphasia  has  not  yet  l>een  ex- 
plained. Bronchitis  occurs  as  often  as  in  adults,  but  atelectasis, 
hypostasis,  and  lobular  pneumonia  are  more  frequent.  Children  exhibit 
less  meteorism  and  hemorrhage  (1  per  cent.),  and  much  less  frequent 
perforation.  There  are  fewer  anatomical  changes.  Splenic  enlarge- 
ment is  less  frequently  palpable  (in  50  percent.),  and  occurs  somewhat 
later.  Initial  vomiting,  pain,  and  perhaps  diarrhoea,  are  more  frequent. 
Albuminuria  and  nephritis  are  relatively  rare.  (Jriffith  and  Ostheimer 
have  assembled  394  cases  in  children,  of  which  325  are  beyond  doubt. 
Of  these,  139  occurred  under  one  year,  187  in  the  second,  and  68 
between  two  and  two  and  one-half  years.  The  mortality  under  one 
year  (v.  t.)  was  73  per  cent.,  and  of  the  entire  group,  50  per  cent.  Ty- 
phoid is  rare  in  the  first  two  years  of  life.  It  is  sometimes  overlooked, 
being  very  atypical.  The  course  is  short.  Bronchitis,  splenic  tumor, 
and  roseolae,  are  infrequent.  If  the  disease  is  severe,  a  very  high  tem- 
perature, meningeal  symptoms,  and  initial  vomiting  occur,  and  also 
50  per  cent,  mortality  caujsed  by  toxiemia,  pneumonia,  perforation,  or 
ulceration  of  the  larynx. 
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^^H           9.  In  the  aged  ty{jhoitl   is  infrequent,  especially  after  the  fortieth 
^^^P        year.     In  .such  ca.ses  the  fever  is  lower,  atypical,  and  often  absent. 
^^^I         The  pulse  is  faster,  irregular,  and  without  dicrotisni.    There  is  greater 
^^^K        lung  congestion  owing  to  weakness  of  tlie  right  heart,  and  lung  com- 
^^^B        plications  are  more  fref[uent.     The  nervous  symptoms  are  dominant, 
^^^1         often  occurring  vtith  great  depression.     Roseolte  are  fewer  and  bed- 
^^^H         5ores  are  more    frequent.     The  spleen   is  much  less  often    enlarged 
^^H         because  of  old  infarcts,  induration,  and  a  thicker  capsule.     Tympany 
^^^B         and  hemorrliage  occur  more  often.    Convalescence  is  naturally  slower^ 
^^^1        In  1003,  the  author  had  under  lus  care,  in  Wesley  Hospital,  a  w^omarii 
^^^H        aged  fifty-seven,  and  her  mother,  aged  seventy-two*  both  with  typhoid| 
^^^H         ending  in  recovery. 

^^H           Relapses  and  Exacerbations.— Relapses  and  exacerbations  diffef 
^^^H         in  degree  ouly.    Their  exphiuanou  is  still  obscure,  reinfection  from  the! 
^^^H        gall-bladder,  spleen,  glands,  and  the  bones,  having  been  advanced  afl 
^^^1        causes.     In  the  complete  relapse  the  temperature  falls  to  normal,  oi 
^^^H        nearly  to  normal,  for  five  days  on  the  average,  anrl  then  fever  and  otheJ 
^^^H         signs  of  typhiad  reappear.    It  occnirs  in  {\  to  12  per  cent,  of  the  caseS|J 
^^^H        and  vary  with  the  epidemic,  sometimes  occurring  in  as  many  as  .3S 
^^^H        per  cent.     Relapses   are  more  common   in   young    (in   one-sixth    ofl 
^^^H        Henoch's  cases)  than  in  old  subjects.    They  are  more  likely  to  occiUa 
^^^H         (a)  in  ligltt  or  moderately  severe  cases  (7o  percent.)  than  in  severe  ones 
^^^H         (2*1    >ercent.);   (//)  when  the  splenic  tumor  does  not  disappear  (Ger^ 
^^^H        hardt;    (here  the  question    may,  of  course,  arise  whether  or  not  the> 
^^^H        spleen  was  enlarged  from  some  previous  disease, such  as  malaria;)   (c| 
^^^H        when  the  temperature  in  convalescence  does  not  become  subtiormal 
^^^H        (Curschmannj;  or  (//)  when  the  pulse  is  variable  and  rapid  while  thd 
^^^H        patient  is  quiet  (Curschmann).                                                                    | 
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PLATE  I. 


FIG     1. 


Bouillon  Culture  of  Typhoid  Bacilli  before  the  Addition  of  Diluted 
Typhoid  Serum.     X  800.     ( After  Cabot.)    Serum  diagnosis. 


no.    2. 


he  Same,  Five  Minutes  after  the  Addition  of  Typhoid  Serum  (dilution 
1  to  lO),  showing  Typical  Clump  Reaction.     X  400.     (Cabot.) 
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(4  per  cent.),  and  perforation  (0.7  per  cent.),  whence,  as  a  rule,  the 
prognosis  is  relatively  good.  The  duration  of  the  relapse  is  six  to  fifteen 
(even  twenty-one  days),  and  there  are  seldom  more  than  two, — three  or 
four  being  very  rare.  The  author  has  seen  five  relapses,  covering,  with 
the  original  attack,  as  many  months.  It  is  said  that  they  may  be  afeb- 
rile, with  a  return  of  the  roseolae,  spleen,  etc.  Relapses  should  not  be 
confused  with  Biermer's  "after  fever,''  due  to  inanition  or  possible 
sepsis.  Recrudescences  are  renewals  of  the  fever  after  it  has  lessened, 
but  not  entirely  subsided.  In  50  per  cent,  of  the  cases  recrudescence 
is  followed  by  more  severe  symptoms. 

Gonvalescence. — Convalescence  requires  fourteen  to  twenty-one 
days,  but  its  duration  is  variable,  and  it  is  not  certainly  established  till 
subnormal  temperature,  at  least  in  moderate  or  severe  infections,  is 
observed.  The  pulse  tends  to  run  high  on  exertion  or  excitement. 
Anaemia,  emaciation,  oedema,  phlebitis,  gall-stones  (formed  by  Eberth's 
bacillus),  tuberculosis,  neurasthenia,  psychoses,  bone,  muscle,  and 
other  complications,  may  occur.  If  the  appetite  is  poor  in  convales- 
cence, complications  are  to  be  expected. 

Diagnosis. — General  Rules. — 1.  The  bacteriological  diagnosis  is  not 
usually  practicable,  for  the  colon  bacillus  confuses  the  inexperienced 
physician  in  the  examination  of  the  urine  and  feeces.  Splenic  puncture 
is  never  indicated,  though  positive  in  95  per  cent,  of  cases  tested.  The 
bacilli  may  be  found  in  the  Wood  in  nearly  all  cases,  and  practically 
always  in  the  roseolte. 

2.  Observe  long  and  carefully.  Say  that  **a  diagnosis  is  impossible 
in  the  first  few  days." 

3.  No  single  sign  is  absolutely  diagnostic,  except  bacilli  in  the  blood, 
etc.,  and  the  characteristic  Widal  reaction. 

4.  Diagnosticate  (a)  from  positive  findings,  and  (6)  by  careful 
exclusion. 

5.  The  "typhoid  state"  only  indicates  some  toxaemia,  not  necessarily 
tj'phoid. 

6.  In  doubtful  cases  remember  the  great  statistical  frequency  of 
typhoid. 

7.  Remember  its  manifold  forms;  e,  gr.,  pneurao-typhoid,  etc. 

8.  Be  on  the  safe  side  in  light,  ambulatory,  or  abortive  cases  as  to  the 
diagnosis  and  the  still  more  important  matter  of  treatment. 

The  Cardinal  Signs. — These  are:  (a)  The  Widal  test;  (6)  bacilli  in 
the  blood,  in  the  urine,  in  the  roseolce,  etc.;  (c)  the  roseola;  (rf)  the 
slow  pulse;   (e)  the  fever-curve;  and  (/)  the  splenic  tumor. 

(a)  The  sero-test,  successful  in  95  to  97  per  cent,  of  cases,  is  important. 
As  stated  above,  its  absence  does  not  exclude  tj'phoid. 

(h)  The  bacilli  in  the  blood  are  found  in  practically  all  cases. 

(c)  The  eruption  has  a  diagnostic  value  in  its  location,  occurrence 
in  crops,  time  of  appearance,  and  short  duration. 

id)  The  slow  pulse,  and  to  a  much  less  extent  its  dicrotism,  are 
suggestive.  It  is  rarely  to  be  confused  with  the  slow  pulse  of  tubercu- 
lous meningitis. 
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if)  T!ie   fever-t^urve   sliow.s  u  gnuliiiil,  step-like  onset,  coiuir 
fastigiuin*  steep  curves  in  the  breHkiii^  stage,  and  subnormal  regist 
in  established  eonvalescence. 

(/)  While  the  splenic  tumor  occurs  in  nuiiiv  other  infections,  it 
per  se  sugi;t\stivc  after  the  first  week,  . 

Secaadary  Signs. — These  are,  in  order  of  iniportant*e,  the  tyjihoi 
tongue,  the  stools,  bronchitis  (especially  after  the  first  week),  tj 
tvphoid  state,  leukopenia,  inte.stinai  symptoms  and  complications,  an 
tlie  diazci  reartioii.  . 

Symptoms  c on traindi eating  typhoid  are,  accortling  to  Leube,  corj^a 
early  vomiting  and  sweating;  herpes,  eoflocarditis,  retraction  i 
the  abdomen,  persistent  constipation,  and  constant  failure  of  t| 
diazo  test.  To  these  may  he  a<lded  lcnkocytt>sis  (unless  some  compliq 
tion  has  occurred),  icterus,  ami  riij;ors.  All  of  the  almve-mention^ 
symptoms  may,  exceptionally,  complicate  typhoid.  « 

Difierential  Diagnosis.— Diiierentiation  from  acute  miliary  tuberd 
losis  may  l>e  most  difficult.  In  both  diseases  protracted  fever^  spleq 
tumor,  brain  sy mpti>ms,  lironchitis  ami  bronchopneuujonia,  rapi 
pulse,  etc.,  may  be  ol)served,aml  mihary  tuljerculosis  may  develop  fro 
t^-phoid  (Kirsch-Hirschfeld,  and  in  two  personal  observations).  T 
phoid  may  be  complicated  with  septicaemia,  very  rarely  with  nialai 
in  this  climate,  or  with  meningitis.  The  table  on  pages  44  and  • 
illustrates  the  differential  diagnosis  of  the  diseases  nu>st  likely  to  1 
confusetl  witli  typhoid, 

Exantheinatous  typhus  iq.  v.)  and  recurrent  fever  (q.  ik)  are  east 
distinguishecL     Tlie  twafithemafou^   dheaMS,  such  as  scarlatina  ai 
measles,  are  rarely  confused,  except,  perhaps,  in  the  initial  stage, 
most  extensive  eruption  of  roseola*  resendiling  measles  is  easily  d 
tingoished  l>y  tlie  course,  temperature  curve,  and  catarrhal  sympton 

Fihrinoujf  pnrumonia  rarely  resembles  typhoiti.  or  still  more  ran 
occurs  with  t}7>hoid  in  its  earliest  stages.     Though  typhoid  may  heg 
wi'th  severe  lironchitis  or  pneumonic  symptoms,  doubt  usually  exists  or 
during  tlie  first  few^  days.    The  pneumonic  type  of  typhoid,  caused 
the  localization  of  the  typhoid  bacilli  in  the  lungs,  is  most  uneommc 
The  intestinal   symptoms  and  cardinal  findings  of  typhoid  nsua 
appear  after  a  few  days  or  one  WTek,  and  all  doubt  is  then  dispelh 
Pneumonia  may  undonl>tedly  occur  without  local  findings,  and  yet  t 
diagnosis  of  central  pneumonia  should  rarely  he  made,  as  it  is  usua 
incorreet.     Sudden  onset  with  chill,  pain  in  the  side,  sudden  rise 
pulse   and    temperature,    rapid    respiration ^    bloody,    viscid   sputu 
herpes,    icterus,    marked    leukocytosis,    and    usually  signs    of    lo4 
infiltration   or  a   tympanitic    note    over  one    lobe  and  a  few  ere 
tant  rales,  followed  later  by  some  typical  pneumonic  infiltration 
the  disease  advances  from  within  toward  the  periphery  of  the  lui 
establish  the  diagnosis  of  pneumonia,  usually  on  the  second  or  th 
day. 

Iniestinal  anthrax  is  also  accompanied  by  fever,  splenic  tumor,  a 
nervous  symptoms.     Hemorrhagic  vesicles  in  the  mouth,  vor 
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colic,  hemorrhage  from  the  intestines  and  kidney,  cyanosis  and  dyspnoea, 
are  suggestive,  and  the  detection  of  the  anthrax  bacillus  in  the  blood, 
urine,  stools,  or  sputum,  and  the  results  of  inoculation,  establish  the 
diagnosis. 

Febrile  gastritis  may  simulate  tj^hoid,  but  the  fever  is  usually  low  or 
irregular,  and  is  more  often  absent  than  present.  Marked  early  gastric 
symptoms  are  not  common  in  typhoid.  Febrile  enteritis  is  usually 
characterized  by  much  mucus  in  the  stools.  Though  typhoid  may 
occur  with  an  old  enterocolitis,  the  layers  of  the  typhoid  stool  result 
from  the  lack  of  mucus.  Splenic  tumor  has  been  observed  occasionally 
in  enteritis,  but  it  is  most  uncommon.  The  fever  in  enteritis  is  lower 
or  more  irregular,  than  in  typhoid;  and  the  bronchitis,  the  slow  pulse, 
and  the  other  cardinal  signs  of  typhoid,  are  absent.  Cases  of  typhoid 
developing  suddenly  may  be,  at  first,  confused  with  grippe,  diphtheria, 
or  other  diseases.  Febrile  syphilis  should  seldom  cause  diagnostic 
trouble. 

Paratyphoid  (paracolon  infection)  is  due  to  a  bacillus  differing  from 
the  bacillus  of  typhoid  and  of  dysentery,  and  from  the  Bacillus  coli, 
and  resembling  the  Bacillus  enteritis.  Bacillus  psittacosis,  etc.,  yet 
different  from  all  of  these.  Two  types  of  organisms  are  recognized — 
one  producing  a  permanent  and  the  other  a  transient  reaction  in  milk. 
Infection  may  occur  from  milk,  water,  and  tainted  meat.  The  bacilli 
are  found  in  the  stools,  blood,  roseola,  and  urine,  and  agglutinate  in 
higher  dilutions  (1  to  1,0()0  or  2,000)  than  the  typhoid  bacilli.  The  first 
cases  were  reported  by  Schottmueller,  in  1900.  In  paratyphoid  the 
temperature  is  more  irregular  than  in  typhoid,  shows  greater  remissions, 
and  may  end  with  a  crisis.  The  pulse  is  slow  and  dicrotic. 
Roseolse  are  often  present  (80  per  cent,  of  the  cases),  the  spleen  is 
usually  enlarged,  and  no  leukocytosis  is  observed.  Prodromal  catarrhs, 
diarrhoea,  cervical  adenitis,  oedema  of  the  lids,  vomiting,  epigastric 
pain,  herpes,  myositis,  arthritis,  pleurisy,  endocarditis,  and  meningitis, 
are  more  common  than  in  typhoid.  The  diazo  test  gives  the  character- 
istic reaction  in  30  to  60  per  cent,  of  the  cases.  The  clinical  course 
covers  two  weeks  (twelve  to  eighty-four  days).  Relapses  are  common. 
The  infection  is  usually  mild,  sometimes  severe,  and  rarely  fatal  (3.6  per 
cent.).  Ulceration  of  the  intestinal  lymph-structures  is  absent  in  the 
fatal  cases,  though  other  necroses  occur,  thus  explaining  the  occasional 
hemorrhage  (5  per  cent.).  Pneumonia  and  perforation  are  unknown. 
The  disease  is  comparatively  rare.  The  blood  does  not  respond  to  the 
Widal  test  nor  are  typhoid-bacilli  found,  but  otherwise  it  is  indis- 
tinguishable from  typhoid.  Grunberg  and  Roily  hold  that  the  Widal 
reaction  is  less  a  specific  than  a  group  reaction,  as  they  found  agglutina- 
tion in  the  paratyphoid  group  by  typhoid  serum.  This  does  not  imply, 
however,  that  failure  to  respond  to  the  Widal  test  excludes  typhoid 
(Johnstone).    A  mixed  infection  with  typhoid  may  occur. 

The  paracolon  organism  (recognized  by  Widal,  in  1897)  presents  a 
serum  reaction  peculiar  to  itself  when  brought  in  contact  with  the 
Mood  of  a  patient  suffering  from  the  disease. 
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Trichinosis  is  differentiated  from  t\']>hoid  by  (lie  historv,  liy  muse 
lar  puin  an* I  cedenia  in  the   siriped  muscles,  |jy  triehitue  in  the  stc 
iind   inusrles,  and  by  eosiiiopliilia.     In  typhoiil  tliese  symptoms 
absent,  while  the  cardinal  findings,  such  as  the  Widal  reaction,  ro 
spots,  and  enhirgement  of  spleen,  are  present-    Two  or  three  cases  j 


double  infections  have  heeu  reported  (Mct'rae),  { 

Prognosis  of  Typhoid  Fever, — The  death-rate  was  formerly  i 
per  cent,,  based  on  50,UU0  cases  collected  by  Jaecoud.  At  present  it 
lower  (5  to  12  per  cent*)  because  of:  {a)  more  accurate  diagnoaJ 
thus  including  lighter  cases  in  our  figures;  (b)  the  virulence  of  typhoj 
becoming  less;  (c)  better  hygieue;  and  (d)  better  treatment,  tl 
Brand  method,  etc. 

The  prognoatie  fadors  are 

1.  Age:  The  least  inortality  is  between  the  second  and  the  ten 
years;   the  highest  after  the  twenty-fiftlu 

2.  (^'oustitution:  ^Meagre  and  nmsi  ular  patients  are  more  likelv 
recover  than  the  plethoric,  a<lipose,  or  robust. 

3.  Sex  is  immaterial,  aside  from  pregnanes 

4.  Acute  diseases  modify  the  prognosis.  These  ai*e  scarhitiU 
measles,  variola,  diphtheria  (rare),  malaria,  erysipelas  (from  0.7  to 
per  cent.),  varicella,  etc. 

5.  Chronic  diseases,  such  as  gout,  diabetes  (low  temperature,  ti 
sugar  often  flisappearing),  cardiac,  jjulmonar)-,  and  rena!  diseai 
alcoholism  (34  per  cent,  mortality  from  weak  heart  or  hemorrha| 
diathesis);  convulsive  affections,  such  ns  epilepsy  or  chorea,  nuiy  ceai 

The  prognosis  is  l>etter  in  relapses  tlnui  in  the  original  cai 
Recrudescences  are  dangerous.  In  war  times,  the  prognosis  is  usua 
less  favoralile;  the  Spanish-American  war  was  an  exception,  t 
death-rate  lieing  Imt  7  per  cent.,  while  in  the  Boer  war  the  mortal 
was  21  per  cent. 

Death  usually  occurs  Ijetween  the  eighteenth  and  twenty-eigl; 
days,  and  is  causecl  l>y — 

1.  To:tfrmia,  the  nujst  frequent  cause  of  death  (30  to  50  percent 
including:  ia)  hypcrpyrt-xia;  ib)  hemorrhagic  types;  (e)  heart  we« 
iiess,  vasomotor  parfdysis;  and  (//)  lirain  paralysis, 

2.  LfKial  iijpkoid  ksionn,  as  meteorism,  diarrhoea,  peritonitis 
per  cent,  of  fatal  cases),  or  hemorrhage  (in  20  per  cent.). 

3.  ComphraiioTis,  ashing  inflannnations  (in  10  per  <'ent.  to  l5j 
cent.),  nephritis  (4.5  percent.).  Septicicmla  (secondary  streptococ< 
invasion)  lias  been  little  studied  except  by  French  writers  ("for 
sepfiv/'mifpie  g6nvraltsi^e^),  the  symptoms  of  which  are  high  fever,  w 
chills  and  sweats,  abscesses,  enlarged  glands  and  spleen.  Pyaemia  ir 
result  from  acute  osteomyelitis,  suppurative  parotitis,  adenitis,  pt 
bitis,  or  splenic  infarction. 

4.  Collaj>se.  Sudden  death  has  been  discussed  under  changes 
the  heart  muscle.  Dieulafoy  estimates  that  sudden  death  occurs  ii 
per  cent,  of  typhoid  cases.  The  pulse  is  always  more  important  tl 
the  fever,  and  early  rapidity  is  unfavorable 


we« 
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5.  We  have  already  considered  the  ominous  significance  of  pseudo- 
collapse,  the  typhoid  state,  early  delirium,  diarrhoea,  and  meteorism ; 
of  the  various  severe  complications,  such  as  noma,  gangrene,  laryngeal 
perichondritis,  and  pneumonia;  and  of  the  more  severe  types,  such  as 
the  hyperpyretic  and  hemorrhagic;  and  of  the  ambulatory  varieties. 
Typhoid  l>eginning  suddenly  entails  a  high  mortality. 

Treatment. — Dujardin-Beaumetz  said  **Thebest  treatment  for  typhoid 
is  a  good  physician."  The  treatment  concerns  (A)  prophylaxis;  (B) 
specific  treatment;  (C)  hygiene  and  rest;  (D)  the  question  of  intestinal 
antisepsis;  (E)  antipyretic  measures  (hydrotherapy);  (F)  diet;  (G) 
symptomatic  or  expectant  treatment;  (H)  treatment  during  conva- 
lescence. 

(.4).  Prophylaxis. — Prophylaxis  has  as  wide  a  scope  in  medicine  as 
asepsis  and  antisepsis  in  surgery.  In  Chicago,  during  the  years  1889 
to  1892,  inclusive,  there  were  4,747  deaths  from  typhoid.  In  the  four 
years  after  the  drainage-canal  was  opened  there  were  2,235  cases;  that 
is,  per  population,  the  mortality  was  reduced  75  per  cent.  In  1905, 
tj'phoid  cases  were  rare.  General  prevention  is  difficult,  because  of  the 
ubiquity  of  the  germ  and  the  carelessness  of  individuals.  Systematic 
cooperation  regarding'  sewage  regulation  and  water  supply  could 
efface  t\T>hoid.  Koch  has  particularly  emphasized  this  point  lately 
and  succeeded  in  wiping  out  certain  typhoid  foci.  One  difficulty  lies 
in  the  infrequent  recognition  of  light  cases,  and  another  in  the  selfish 
carelessness  of  many  persons,  and  a  third  in  the  fact  that  some  individ- 
uals **carry  bacilli"  for  years.  It  is  ea^y  to  boil  water  for  home  use,  and 
yet  it  is  done  in  but  few  families,  even  in  those  of  physicians.  The 
traveler  should  avoid  unboiled  water  and  milk.  In  the  treatment  of  a 
case,  everj'thing  with  which  the  germ  may  come  in  contact  must  be 
sterilized.  Next  to  the  faeces,  the  urine  is  the  most  important  conveyer 
of  the  bacillus.  They  are  the  usual  means  of  dissemination,  and  their 
proper  disinfection  in  every  case  would  surely  obliterate  typhoid.  The 
bacilli  may  persist  for  years  in  the  urine.  Chloride  of  lime  should  be 
placed  in  the  bottom  of  the  urinal,  or  bed-pan,  l)ef ore  and  after  use. 
Acidulated  sublimate  (1  to  500)  or  10-per-cent.  crude  carbolic  solu- 
tion may  also  be  used;  but  neither  at  once  disinfects,  for  which  reason 
each  one  of  the  dejections  should  be  disposed  of  only  after  an  hour  or  two. 
Both  the  pans  and  urinals  must  then  be  sterilized.  The  same  urgent 
disinfection  is  indicated  in  the  case  of  thermometers  used  in  the  rectum, 
and  rectal  syringes  or  tubes.  The  perineum,  after  each  movement, 
should  be  sponged  with  a  l-to-2,000  bichloride  solution,  and  also  the 
back  and  thighs,  when  there  are  involuntary  evacuations.  The  rubber 
draw-sheets  and  linen  should  be  sterilized  regularly  with  carbolic  acid 
orbichlorideofmercury,andthesheets,blankets,pillows,  and  mattresses, 
steamed  when  taken  off  the  bed.  The  l)ath-tub  should  be  carefully 
cleaned  with  carbolic  solution,  as  the  patient's  soiled  skin  and  the 
urine  often  voided  during  the  bath  are  obvious  sources  of  danger.  It 
seems  superfluous  to  urge  cleaning  the  hands  of  the  nurse  or  physician 
after  examination  or  tubbing,  but  the  not  infrequent  direct  transmission 
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of  the  disease  to  nurses,  orderlies,  and  doctors,  is  often  forgott^ 
Direct  infection  is  growing  in  clinical  importance*  In  the  Spanial 
American  war  20  per  cent,  of  our  soldiers  were  directly  infectf 
by  flies,  and  in  the  Boer  war  more  died  of  typhoid  than  were  killed  I 
bullets,  infection  being  carried  l)y  flies  and  sand.  The  few  casi 
among  the  Japanese  is  one  of  the  many  lessons  they  taught  us. 

In  convalescence  the  room  should  he  fumigated  with  formaldehycl 
not  with  the  useless  sulphur  method  (see  Smallpox).  j 

(B).  Specific  Treatment* ^ — ^Specific  treatment  awaits  the  fuiiherdevi 
opment  of  serotherapy.  Chantemesse,  Widal,  Brieger,  Wassermanl 
Wright,  and  others,  have  obtained  some  results.  The  injectic 
of  a  sterilized  culture  sufficiently  strong  to  kill  a  guinea-pig  pi 
duces  local  reaction,  sometimes  nausea,  restlessness,  fever,  increaai 
bactericidal  power  of  the  blood,  and  an  increase  in  its  agglutinati< 
properties.  Preventive  inoculation  in  In<lia  and  South  Africa  reduo( 
the  percentages  of  typhoid  morbidity  from  14  to  2  per  cent.,  and  t| 
mortality  from  3  to  A  per  cent.  The  injections  nset]  IjyChantemeS 
gave  him  a  mortality  of  but  4  per  cent.,  while  the  death-rate  at  th 
time  was  12  to  IS  per  cent,  in  the  other  Paris  hospitals. 

(0).  Hygienic  Treatment. — Absolute  physical  and  psychical  n 
is  imperative,  and  the  best  results  occur  in  cases  which  have  been  p 
to  bed  early.  Cases  of  the  ambulatory  type,  and  the  ones  which  f 
any  reason  are  not  put  to  bed  at  the  onset  of  the  typhoid,  never  fa 
as  well*  Typhoid  patients  should  not  be  entertained.  The  invarial 
use  of  the  berl-pan  and  urinal  should  be  insisted  upon,  as  every  p 
tient  calri  learn  to  use  them.  In  all  infections,  the  furniture,  carpe 
and  hangings,  should  be  removed  from  the  room,  and  it  should  ha 
free  ventilation, — fever  patients  do  not  catch  cold.  The  sunlight  shqi 
fall  across  the  bed  in  order  to  avoid  confusing  shadows.  The  nui 
should  have  written  instructions.  The  stools,  baths,  etc.,  should 
watcheti  or  directed  by  the  physician,  especially  at  the  onset.  T 
single  bed  should  be  low,  should  have  a  firm  mattress,  rubber  dra 
sheet,  and  perfectly  smooth  cotton  or  linen  sheets.  A  second  b 
is  desirable  for  change  and  convenience. 

(D).  Antiseptic  Therapy. — Antiseptic  therapy  is  now  largely  of  h 
torical  interest,  as  typhoitl  is  not  a  local  enteric  disease  but  a  sef 
ciemia  or  bacilhemia.  Calomel  was  given  early  in  typhoid  by  ^ 
Ziemssen  and  Liebermeister,  who  thought  that  it  reduced  the  vi: 
lence  of  the  attack  and  lessened  liowel  symptoms  and  complicatio 
it  is  unnecessary,  and  at  the  acme  is  actually  harmful.  Bcta-naphtb 
grs.  v.  to  X.  every  four  hours,  is  given  l>y  Bouchard  anil  Rossba 
Salol  (phenylis  salicylas)  is  the  least  objectionable,  since  it  is  mi 
it  is  given  in  doses  of  grs.x.,  t.  i.  d.,  and  has  some  value  as  an  int 
tinal  antiseptic.  The  urine  should  be  closely  watched  for  signs 
renal  irritation,  A  few  drops  of  hydrochloric  acid  (the  Swedish  fe\ 
cure),  bichloride  of  mercury,  one-thirtieth  grain  everj^  ^ight  ho 
(Broadbent)i  or  thymol,  two  grains  every  three  hours  in  a  soap  p 
are   also  advised.      No   one   of   this   group  of  agents  essentially 
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fluences  the  clinical  course.  They  are  used  not  against  the  Bacillus 
typhosus  but  solely  against  the  common  organisms  of  fermentation. 

(E).  Antipyresis. — (1).  Drug  Antipyretics. — Drug  antipyretics  in 
tj'phoid  are  not  often  indicated,  for  they  merely  reduce  fever  and  do 
not  eliminate  its  cause,  the  toxins.  Quinine  is  recommended  by  Lie- 
benneister  and  Curschmann,  in  one  or  two  doses  of  fifteen  to  twenty 
grains,  given  before  the  fever  reaches  its  highest  point.  No  cardiac 
depression  results,  and  its  effects  last  from  eight  to  twelve  hours; 
the  fever,  however,  is  but  moderately  influenced  by  quinine.  Anti- 
pyrin  and  allied  products,  in  full  repeated  doses,  depress  the  brain, 
circulation,  respiration,  and  metabolism;  cause  vomiting  and  erup- 
tions; and  increase  the  danger  of  collapse.  They  are  not  indicated 
in  typhoid  as  they  are  in  the  fugitive  fevers.  Kryofine,  seven  to  fifteen 
grains,  is  a  good  febrifuge,  and  in  the  author's  experience  has  never 
caused  depression.  In  practically  all  cases,  drug  antipyresis  is  far 
inferior  to — 

(2).  Hydrotherapy,  which  is  the  only  logical  method  of  reducy 
ing  temperature,  since  it  alone  eliminates  the  fever-exciting  toxins. 
Nature's  method  of  reducing  temperature  by  sweating  should  not  be 
ignored.  Evaporation  from  the  moist  skin  should  be  helped  by  re- 
moval of  the  bed-clothing,  (a)  The  fvU  cold  balk  of  Currie  (1787) 
and  Brand  is  given  with  water  at  64°  to  68°;   it  lasts  fifteen  to  twenty 
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Burr's  be<L 

minutes  and  is  repeated  every  three  hours  for  temperature  of  102° 
or  over.  Chilling  is  averted  by  vigorous  friction,  which  must  not 
abrade  the  skin;  by  cold  affusions  to  the  head;  or  by  administration 
of  alcoholic  stimulants.  The  apparent  brutality  of  the  Brand 
method  has  excited  considerable  popular  and  professional  prejudice, 
but  it  is  more  valuable  than  any  other  measure  in  typhoid.    As  Jiir- 
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gensen  remarks,  everj^  deviation  from  the  simple  principles  above  out  J 
lined  gives  less   satisfactory   results.     Early  resort  to  hydrotherapyJ 
gives  the  best  results.     When  the  portable  bath-tub  is  not  available, 
the  method  of  A.  IL  Burr  is  equally  good.    He  uses  a  wooden  frameJ 
shaped  like  a  large  box;    tlie  base  fits  over  any  bed;    its  upper  partj 
sustains  a  heavy  rubber  sheet,  which  passes  under  the  patient  and  con^j 
stitotes  the  sides  and  bottom  of  the  tub  (Fig.  G).     It^  use  obviates  the] 
necessity  of  lifting  the  patient,  and  saves  exritement.    Water  is  poured* 
over  the  patient  from  pails  and  is  removed  with  a  siphon.     The  om 
vmiiages  of  Brand's  method  are:    (i)  The  mortality  is  lowered  6  toj 
8  per  cent,;   (ii)  toxaemia  is  lessened,  and  therefore  nervous  and  diges-^ 
tive  symptoms,   heart  weakness,  and   pulmonary  complications,  are, 
relieved;  fever  is  successfully  rediice^l,  and  there  is  less  visceral  degen- 
eration;   (iii)  the  renal  secretion  is  stimulated,  thereby   washing  the, 
toxins  out  of  the  blood,  as  is  shown  by  a  five-  or  sixfold  increase  in  the 
urotoxic  coefficient;    (iv)  the  skin  becomes  more  active  and  bed-sores 
less  frei|tient,  although  furnnculosis  is  seemingly  increased;    (v)  the 
clinical  course  is  shorter,  and»  on  the  whole,  fewer  complications  occur, 
although  the  percentage  uf  hemorrhage  and  perforation  is  not  low« 
ered,  and  relapses  seem  slightly  more  frc<juent,     ('(mtra'mdicaticm^  to 
the  use  of  Brand's  inctluHl  are  hemorrhage,  perfi»ration,  great  pros- 
tration, a1t*(jht>hsn3,  atlvancetl  arteriosclerosis  or  cardiac  disease,  and 
marked  phlebitis.    Pregnancy,  uephritis,  and  pneumonia,  are  not  eon- 
tra-indications.     Various  suhHtitute^'it  for  Brand's  method,  though  less 
efTectiUil,  may  be  indir^tcd  for  spec-ial   reasons*      (b)  The  (jTaduaUt^ 
coaled  hath   (Zienissen  and   Iinmermann)   is   identical  with  the  Brand 
method,  except  that  the  temperature  of  the  water  is  gratlually  reduced 
from  1)0°  to  l'^^^  or  Ik)°.    It  is  adapted  to  eases  euming  under  Ireatmenl 
late  and  to  those  with  great  dyspntea,  or  to  those  tending  to  collapse 
(c)  The    profrartt'd   ivp'td   hath    (Riess,    Eichhorst,    Unverrlcht).      (d] 
Cold  HjiontjuKj,  first  with  warm   water  to  dilate  the  skin-vessels  anc 
then  with  cold  water  to  al>stract  heat*     Equal  parts  of  aleoliol  anc 
water  should  be  mixed,  to  aid  evaporation.    One  part  after  another  o 
the  body  is  exposed  anil  sponge<L     It  is  a  refreshing  and  i|uietin| 
placel>o,  l)Ut  enormously  inferior  as  an  antipyretic,     (e)  The  add  pacl 
is  also  much  less  suecessfuL     In  sthenic  cases,  ice  applications  to  t\n 
head,  axilla,  spine,  etc.,  may  be  used,  or  the  body  may  even  be  ironet 
w^ith  ice.     Ice-water  enemas  are  never  used  in  typhoid,  though  saa| 
times  enj ployed  in  other  fevers.  H 

(F),  Diet. — Fifty  ounces  of  water  should  be  given  daily  at  defimt 
intervals,  without  waiting  for  the  stuporous  patient  to  complain  c 
thirst*  This  flushes  the  kidneys,  lowers  temperature  by  increasing  th 
sweat  production »  and  lessens  parenchyraatons  degeneration  of  th 
viscera.  Pure  water  is  superior  to  barley-  or  albumin-water,  lemonade 
etc,  which  dull  the  appetite  and  often  derange  digestion.  Care  c 
the  month  may  be  considered  here.  The  mouth  and  pharynx  shoul 
l>c  carefully  cleansed  of  sordes  and  food  particles,  lest  infection  trav< 
to  the  ears,  salivary  and  lymphatic  glands,  or  aspiration  pneumoni 
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result.  A  boric-acid  solution,  with  tincture  of  myrrh  or  tincture  of 
bydrastis,  meets  every  requirement.  The  cleansing  must  be  gentle,  in 
order  that  no  fresh  abrasions  may  be  inflicted.  The  diet  must  be  fluid, 
since  there  are  intestinal  lesions.  It  must  also  be  easily  digestible, 
since  fever  lessens  all  the  digestive  juices.  In  the  diet  no  reference 
is  usually  made  to  individual  symptoms,  as  there  is  no  correspond- 
ence between  the  clinical  symptoms  and  the  actual  anatomical  ulcer- 
ation of  the  intestines.  Graves  was  the  first  to  feed  fever  patients, 
who  up  to  that  time  had  been  starved,  but  there  is,  at  the  present 
time,  almost  equal  danger  of  overfeeding.  Milk  is  the  standard 
diet.  Six  to  eight  ounces  should  be  sipped  at  intervals  of  three  hours, 
day  and  night,  as  the  patient,  after  being  wakened,  readily  falls  to 
sleep  again.  It  is  best  given  diluted  with  half  an  ounce  of  lime-water 
or  with  a  little  carbonated  water,  which  should  not  be  cold,  since  the 
gas  expands  at  body  heat.  Though  milk  alone  is  said  to  contain  in- 
sufficient albumin  to  meet  the  tissue- waste,  there  is  risk  of  overfeeding; 
and  the  physician  himself  should  inspect  the  stools  for  curds,  for 
milk,  curdling  in  the  stomach,  practically  becomes  solid  food.  One 
pint  of  milk  is  equivalent  to  one  pint  of  oysters  or  a  good  chop.  Very 
few  patients  cannot  take  milk.  In  other  words,  it  can  be  forced  upon 
unwilling  patients.  Recalcitrant  patients  may  be  given  some  varia- 
tion, such  as  koumyss,  matzoon,  buttermilk,  whey,  or  certain  baby- 
foods.  If  the  digestion  is  peculiar  or  weak,  peptonized  milk,  given 
with  very  thin,  strained  gruels,  or  egg,  may  be  tolerated.  Carbohydrates 
are  theoretically  indicated  to  lessen  nitrogenous  waste,  and  well-boiled 
cornstarch  and  tapioca  are  allowed  by  some  clinicians.  They  are  per- 
missible if  no  tympany  results,  and  the  author  agrees  with  Hare  that 
taka-diastase  aids  their  assimilation.  Meat-juice  is  obtained  from 
freshly  slaughtered  beef,  by  a  meat-press.  If  its  taste  is  disagreeable 
to  the  patient,  a  few  drops  of  peppermint  oil  may  be  given  first.  It 
may  also  be  given  frozen  (meat-juice,  3  iij ;  sugar,  3  ij- 1  lemon-juice,  3  j. ; 
yolk  of  one  egg;  cognac,  3  j)«  The  following  articles  afford  some 
variety:  Nutrose,  somatose,  eukasin,  Valentine's  meat-juice,  Brand's 
essence  of  beef,  Mosquera's  predigested  beef-jelly  (containing  pine- 
apple juice  and  over  50  per  cent.  solul)le  albumin);  yolk  of  egg  in 
soup  or  wine,  and  white  of  egg  with  twice  its  weight  of  water.  Foods 
containing  gelatin  conser^'e  metabolism  (Senator)  but  may  irritate  the 
bowels.  Beef-tea  should  be  avoided,  as  it  contains  only  stimulating 
substances,  less  than  1  percent,  albumin,  and  no  fat  or  carbohydrates. 
Furthermore,  it  often  irritates  the  kidneys  and  intestines.  In  soporose 
patients  with  anaesthetic  throats,  food  may  enter  the  larjnx  and  cause 
aspiration  pneumonia.  The  nasal  catheter  is  then  indicated.  To  its 
outer  end  a  funnel  is  attached,  through  which  food,  drink,  and  medi- 
cines, are  given.  A  safety-pin  across  its  outer  end  prevents  its  escape 
downward.  The  catheter  should  be  long  enough  to  pass  into 
the  oesophagus  beyond  the  larj^nx,  and  care  should  be  exercised 
that  it  does  not  enter  the  latter.  Rectal  feeding  is  sometimes 
indicated. 
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(G).  Ssrmptomatic  or  Expectant  Treatment. — 1.  Digestive  System. 
(a)  Vomiting. — It  must  be  ascertained  that  the  patient  has  been  given 
no  solid  food  by  solicitous  friends  and  that  perforation  has  not  taken 
place.  Rectal  feeding,  the  use  of  warm  carbonated  water,  cocaine  gr.  J, 
or  tincture  iodine  m  i,  for  several  doses,  sinapisms  or  an  ice-bag  to 
be  placed  on  the  epigastrium,  are  indicated.  Bartholow's  formula  is 
very  serviceable: 

Acidi  carbolici ff*  ^^* 

Bismuthi  subnitratis ojss. 

Cerii  oxalatis !    .    .    .    .  3j. 

Sodii  bromidi Sss. 

Si"*''') «q- 

Aquffi  menthffi  piperitsB q.s.  ad  5ij. 

M.  et  ft.  emulsio. 

S.^One  teaspoonful,  undiluted,  every  15  to  30  minutes. 

(6)  Constipation  should  be  treated  with  enemas  of  water  or  sweet 
oil  every  other  day.  Typhoid  cases  with  constipation  do  better  than 
those  with  diarrhoea.  Cathartics  are  never  used,  as  they  cause  mete- 
orism.  (c)  Diarrhoea  is  most  frequently  due  to  toxaemia  and  is,  there- 
fore, most  efficaciously  treated  with  the  cold  bath;  curds  (prevented 
by  diluting  the  milk),  beef-tea,  or  solid  food,  may  be  its  cause.  Treat- 
ment is  indicated  when  there  are  more  than  four  movements  daily, 
and  when  there  is  colic  or  tenesmus,  unrest  or  weakness.  Cold  tea 
with  whiskey  and  pulv.  aromaticus  gr.  v.,  or  paregoric  and  bismuth 
each  3i->  after  each  movement,  extr.  opii.  gr.  i.,  or  the  starch-and-laud- 
anum  enema  usually  give  relief  at  once.  Pepper  considered  silver 
nitrate  almost  specific  (gr.  \  to  \), 

Bismuthi  subnitratis 3j. 

Morphince  sulphatis gr*  i« 

M.  et  div.  in  pulv.  xij. 

S.— One  to  four  a  day.     (Alonzo  Clark). 

Acidi  tannici gr.  x. 

Tincturse  opii ttrvj. 

Spiritus  terebinthinae iIRXV. 

Alucilaginis 3ij. 

TinctursB  chloroformi  compositap iQ^xx. 

Aquffi  menthae  piperitfe ad  8j. 

M.  f.  haust. 

S. — To  be  taken  every  two  hours.     (Murchison). 

Plumbi  acetatis gr.  iss  ad  iij. 

Opii  pulveris gr.  i  ad  ijse. 

Sacchari  albi gr.  Ix. 

M.  et  divide  in  pulv.  vj. 

S. — A  powder  every  three  hours.     (Yeo). 

(rf)  Tympany, — This  is  sometimes  an  indication  that  the  patient  hai 
been  given  solid  food.  In  severe  cases  albumin-water  must  be  sub 
stituted  for  milk.    The  cold  bath  often  gives  relief,  since  most  cas« 
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of  meteorism  are  due  to  toxaemia.  The  turpentine  stupe  of  Jenner 
should  be  applied  to  the  abdomen,  flannel  cloths  being  dipped  in 
a  mixture  of  warm  Water  and  5ss  ol.  terebinthinse  and  pressed  hard 
together  to  spread  the  oil  evenly  and  thus  avoid  blistering.  The  ice- 
coil  is  also  beneficial.  The  old  turpentine  emulsion  of  Wood  (ol. 
terebinthinse,  v^  iij.  to  v.)  is  excellent,  though  the  urine  must  be  watched 
carefully  for  signs  of  renal  irritation: 

01.  terebinthins       oiss. 

01.  cai^ophylli gtt.  vj. 

Glycermi  {  ..  » 

Mucilaginis  acacis    )  ^    * 

Synipi  et  aqiuB &&  Siss. 

M.  et  ft.  emulsio. 

8. — ^A  dessert  spoonful  every  3  or  4  hours. 

Whiskey  and  spices  are  effective.  Emulsio  asafoetidee,  Oj;  Spr. 
chloroformi,  3i«  >  ^.^d  ol.  terebinthinae,  3ss ;  as  a  warm  enema,  often  give 
relief,  {e)  Hemorrhage  necessitates  absolute  quiet,  mental,  physical, 
and  alimentary.  The  patient  should  not  be  moved  for  any  reason 
whatever.  In  severe  cases  he  should  lie  in  the  blood  which  has  been 
passed,  with  cotton  tucked  around  the  hips  and  between  the  legs  to 
catch  the  urine  and  fceces,  which  should  pass  into  it  without  his  being 
lifted  on  the  bed-pan.  No  food,  no  water,  no  enema,  no  bath,  should 
be  given.  Morphine  is  primarily  indicated.  It  quiets  the  excitement 
attending  hemorrhage,  lessens  peristalsis  and  enforces  bodily  quiet. 
It  should  be  given  in  sufficiently  large  amounts;  gr.  \  being  injected 
every  half-hour  for  three  doses,  and  then  a  quantity  suflSciently  large 
to  produce  its  full  physiological  effects,  for  the  dose  of  a  drug  is  not 
measured  in  grains  but  in  its  effect;  it  should  be  repeated  every  two, 
four,  or  six  hours  in  order  to  sustain  the  primary  indications  above 
named.  The  author  has  given  even  four  to  six  grains  in  the  first  day, 
when  the  greatest  danger  occurs,  but  in  such  cases  the  patient  must 
be  very  closely  watched.  The  author  considers  that  the  sole  valid 
objection  to  morphine  is  that  it  may  mask  coincident  perforation, 
which  occurs  once  in  every  five  cases  of  hemorrhage;  he  believes, 
however,  that  close  circumspection  invalidates  this  objection.  Opium 
or  styptics  by  the  mouth  are  dangerous  and  uncertain.  The  lead- or 
iron-salts  probably  never  reach  the  bowel.  The  ice-coil  placed  on 
the  abdomen  may  be  beneficial.  Gelatin  may  be  injected  as  in  aneu- 
rysm {q.  v.).  The  question  of  stimulation  is  a  difficult  one.  On  the 
one  hand,  there  is  the  risk  of  forcing  blood  through  the  leak  by  stimu- 
lation; on  the  other  hand,  the  volume  of  blood  miist  not  sink  too  low; 
but  first  the  heart  must  be  allowed  to  run  down, — nature's  own  and 
most  certain  method  of  hemostasis.  At  a  hiter  time  only,  should 
strychnine  or  digitalis  be  administered  hypodermatically,  or  saline 
transfusions  be  given;  and  delay  in  their  use  is  better  than  haste.  (/) 
Perforatum  necessitates  an  early  diagnosis,  which  is  often  difficult, 
and  immediate  operation,  often  without  general  anfrsthesia.  Most 
reported  recoveries  were  operated  on  in  the  first  twenty-four  hours. 
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Haggard,  Cazin,   and   Zezas,  collated   the  operations   up   to   ^90^^ 
Recoverj'  occurred  in  30  per  cent,  of  35S  operations  (Cazin)*     In  tweaq 
cases  operated  on  at  Johns  Hopkins  Hospital,  35  per  cent,  recovered 

2,  Circulatory  System. — Heart  weakness  is  best  prevented  by  abso* 
lute  rest,  and  hydrotherapy.  An  ice-bag  placed  over  the  heart  tendi 
to  regulate  and  calm  its  action.  Strychnine,  gr.  ^^a,  is  the  besi! 
heart  tonic,  and  may  be  given  two  or  three  times  a  day  as  a  vaso-^ 
motor  tonic  in  cases  which  do  not  show  signs  of  heart-failure*  It  is 
best,  however,  to  await  definite  indications  for  stimulation.  Digitalis 
is  rarely  beneficial  in  fever  cases,  and  may  produce  urgent  signs  o| 
cumulative  action  if  the  fever  should  fall*  The  author  has  seen  oua 
case  in  which,  with  rather  sudden  defervescence,  the  pulse  dropped 
from  140  to  40.  Camphor,  gr.  ij.,  disagrees  when  given  by  the  mouth 
and  should  be  given  under  the  skin  in  1  to  10  parts  of  sterilized  olive 
oil.  Other  cardiants  are  considered  under  valvular  disease  and  pneit* 
monia.  Sudden  dilatation  should  be  treated  by  venesection  and  stimuf 
lation.  Alcohol  may  be  considered  under  this  head.  In  t}'phoid  ]| 
may  be  indicated  (o)  as  a  food,  with  milk  and  eggs,  thus  aiding  dige 
tion:  5j*  tf*  iv.  of  whiskey  may  be  given  every  two  to  four  hours 
hot  milk.  Stokes's  mixture  contained  cognac,  oij*J  Vitelli  ovi,,  on 
Syr.  aurantii,  5 v.;  water  q.s,  ad  5 v.  Eggnog  is  valuable  as  a  fo^ 
which  may  be  readily  absorbed,  (b)  As  a  cardiant  (though  phapj 
macologists  hold  that  pure  alcohol  is  not  a  cardiant),  Meltzer  statej 
that  it  equalizes  the  circulation.  It  is  indicated  especially  in  youn| 
alcoholics,  and  in  most  cases  over  forty  years  of  age.  Cognac  may  bi 
given  by  the  mouth,  in  coffee;  or  by  rectum,  in  peptonized  mill 
with  tw^o  drachms  of  tincture  of  valerian*  (c)  As  a  nervine  in  debilit^ 
or  old  age,  as  whiskey,  champagne  (especially  for  vomiting),  sherry 
or  port,  (d)  To  a  less  degree  as  an  antipyretic,  since  it  increases  tb 
sw^at  production.  Its  use  must  be  suspended  w4ien  the  pulse  become 
bounding,  the  respiration  hurried,  the  skin  or  tongue  dry,  and  whej 
there  is  restlessness,  or  the  odor  of  alcubol  appears  on  the  breath 
Like  other  good  things,  alcohol  has  been  abused,  and  of  late  the  re 
action  against  its  use  is  in  part  sound  and  in  part  excessive.  Will 
care  and  discretion  alcohol  is  invaluable  in  severe  cases. 

Thrombophlelatis  is  treated  by  (|uiet,  elevation,  warmth,  and  ban 
daging  from  the  toes  upward. 

3,  Respiratory  System* — Epistaxis  usually  ceases  spontaneously 
If  the  blood  runs  into  the  throat  a  tampon  should  be  introducec 
Laryngeal  complications  may  necessitate  early  tracheotomy*  Onl 
2  per  cent,  of  severe  larjngeal  complications  recover  without  oper* 
tion.  Bronchitis  is  treated  most  efficaciously  by  hydrotherapy,  c 
sometimes,  though  rarely,  by  codeine*  Expectorants  should  alwaj 
be  avoided  since  they  are  likely  to  produce  gastric  disorder,  H\^c 
stasis  is  best  treated  by  hydrotherapy,  cardiants,  and  change  of  poi 
lure  everv*  two  hours,  for  which  written  orflers  should  be  given. 

4,  Nervous  System. — The  initial  headache  may  be  relieved  by  hj 
drotherapy,  the  ice-cap,  ergotin  and  antipyrin,  each  gr.  v.,  for  seiM 
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doses.  Depression  is  relieved  by  valerian  and  whiskey.  For  delirium, 
and  insomnia,  hydrotherapy  is  the  most  useful  measure;  veronal,  gr. 
v.-vij.  in  warm  water,  produces  a  very  natural  sleep ;  alcohol ;  morphia, 
gr.  \;  codeine,  gr.  ^;  sodium  bromide,  Ssstoj.;  and  hyoscine  hydro- 
bromate,  gr.  lio  to  A;  may  be  indicated. 

^ 

MorphinsB  hydrochloridi gr.  J. 

Sodii  bromidi bt.  xxxxv. 

Synipi  aurantii 5iij* 

AqiUB  chloroformi ad  Sij* 

M.  f.  mist. 

S. — ^Half  to  be  taken  at  bed-time,  and  the  remainder  in  three  hours,  if  necessary, 
(WhiUa). 

Typhoid  patients  should  never  be  left  alone,  lest  they  leave  the  bed 
or  leap  from  the  window.    Restlessness  may  suggest  a  full  bladder. 

5.  The  Skin. — Massage  with  alcohol  or  olive  oil  is  useful.  The 
skin  functions  are  helped  by  the  full  bath.  In  the  formation  of  bed- 
sores the  following  are  factors :  Local  heat,  pressure,  moisture,  mace- 
ration, or  filth.  All  of  these  can  generally  be  avoided  by  frequent 
changes  of  posture,  thick  pads  or  rubber  rings,  and  cleanliness.  In 
some  cases  great  debility  may  frustrate  prophylaxis.  The  least  ery- 
thema, papule,  abrasion,  or  pustule,  on  dependent  parts  is  a  matter 
of  solicitude.  If  bed-sores  have  already  developed,  the  simplest  treat- 
ment is  the  best,  since  antiseptics  and  powders  sometimes  only  aggra- 
vate. The  balsam  of  Peru  is  excellent.  Collodion  and  adhesive 
straps  are  always  to  be  avoided  as  far  as  possible. 

6.  Bacilluria. — Bacilluria  is  met  by  salol  and  urotropin,  each  gr.  x., 
t.  i.  d.    Special  care  is  necessary  in  the  use  of  catheters. 

{H).  Treatment  in  Conyalescence. — The  convalescence  must  be  ac- 
tual, and  the  possibility  of  relapses  must  be  excluded  before  the  patient 
can  have  substantial  diet  or  be  allowed  to  sit  up.  It  is  best  to  err  on 
the  safe  side,  as  embolism  and  collapse  are  not  unknown  in  conva- 
lescence. Eggs,  toast,  gruels,  rice,  etc.,  may  be  given  after  one  week 
of  normal  temperature.  The  patient  should  not  leave  his  bed  for 
two  weeks.  Irregular  fever  lingers  in  some  cases  until  solid  food  is 
given.  In  other  cases,  nitrogenous  food  will  cause  a  higher  tempera- 
ture (febris  camis).  Vegetables  and  fruits  should  be  postponed  for 
a  few   weeks.     An  excellent  tonic  in  convalescence  is  the  following: 

Stijchnm^e  sulphatis fijr.  j . 

Acidi  nitrohydrochlorici 5 j  • 

Tr.  gentians  co 5v. 

M.  et  S. — One  teaspoonful  after  meals  in  half  a  glass  of  water. 
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Synonj^S. — ^Typhus  fever;    exanthematous  typhus;    war,  prison, 
ship,  or  famine  fever. 
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Definition.— An  acute,  highly  coDtagious,  specific  infection  of  uaf 
known  causation;  mostly  epidemic,  %vith  a  sudden  onset  and  a  higH 
temperatnre,  falling  by  crisis,  and  with  a  cycUc  curve,  a  eharaetew 
istic  eruption,  and  severe  nervous  symptoms.  Typhus,  first  describeq 
by  Corradi  (1083),  was  first  clearly  distinguished  by  Fracostorius,  ii 
Verona  (J 505).  *  i 

Etiology. — All  stages  of  the  disease  are  highly  contagious.  The  vinn 
which  is  as  yet  unknown,  exists  in  the  exhalations  from  the  skin  an< 
lungs  (Murchison),  and  survives  for  a  long  time  in  clothing  and  fuf 
niture.  Infection  is  usually  direct  from  person  to  person.  The  dan 
ger  to  attending  nurses  and  physicians  is  therefore  great,  especially  i$ 
severe  epidemics.  The  more  intimate  the  contact  the  greater  is  th^ 
danger  of  direct  infection.  It  is  also  communicable  indirectly  by  i 
third  person,  by  means  of  fomites,  etc.  The  point  of  entrance  to  thi 
system  is  probably  the  lungs.  Cases  appear  from  time  to  time,  th| 
history  of  which  cannot  be  traced.  Immunity  is  usually  conferred  bj 
one  attack,  but  may  be  congenital.  Susceptibility  to  the  disease  A 
general.  J 

Gaoifraphy, — Ireland,  Russia^  Galatia,  Hungary,  Italy,  and  Mexica 
are  its  most  frequent  homes,  and  there  are  always  cases  in  Chinij 
Asia  Minor,  and  Hungary.  It  is  endemic  in  Berlin,  occurring  amonj 
the  lower  classes,  among  vagabonds,  and  in  the  unclean,  poorly-fed 
closely-packed  and  unhygienic  population.  Typhus  wrs  one  of  thi 
greatest  scourges  of  the  middle  ages,  with  its  wars  and  famines,  bi| 
it  has  decreased  in  the  past  eentur}%  the  epidemics  in  Ireland  (181! 
and  1846)  and  in  the  Turko-llussian  war  (1877-78)  being  the  \a4 
general  outbreaks.  Its  most  rceent  occurrence  in  this  country  wd 
in  New  York  (1881-82  and  1893),  in  Philadelphia  (1883),  and  ' 
Baltimore  in  11H)1   (Osier). 

Age, — Most  cases  occur  between  the  hfteenth  and  twenty-fifth  yi 
It  is  rare  in  the  young  or  aged,  though  it  has  been  observed  before  th 
first  year  and  after  the  eightieth.  It  may  occur  with  other  epidemia 
such  as  typlioid,  recurrent  fever,  nndaria,  and  smallpox.  The  bai 
teriolog)^  of  tj^hus  is  undetermined,  A  streptococcus  was  found  b 
Hhiva  (ISOrWind  a  diplococcus  by  Dulneff  and  Bruhl  (1893). 

General  Clinical  Picture.— l.  incubation.— The  incubation  last 
twelve  days  (seven  to  fourteen),  or  less  in  children,  and  is  usuall 
unaccompanied  by  symptfmis. 

2.  The  Stage  ol  Invasion, — The  stage  of  invasion  is  sudden,  e: 
hrl>iting  one  or  more  chills  and  a  high  temperature  on  the  first  da; 
The  patient  therefore  comes  early  under  treatment.  Thirst  follow 
with  anorexia,  coated  tongue,  nausea,  vomiting,  epigastric  oppressioi 
suffusion  of  the  face,  conjunctiva*,  nose,  and  pharynx;  dysphagi 
apathy,  delirium,  epistaxis,  backache,  severe  pains  in  the  extremitle 
rapid  pulse,  and  i-arly  splenic  intumescence. 

3,  The  Exanthematoua  Stage. — The  exanthematous  stage  is  ind 
cated  on  the  third  or  fifth  day  by  a  roseolous  eruption,  at  first  pal 
red  and  purely  hypera?mic.     It  is  seen  first  ou  the  abdomen, 
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chest,  extending  rapidly  to  the  back  and  extremities.  The  eruption 
then  develops  a  petechial  character,  with  some  serous  infiltration  in 
the  centre  or  edge  of  the  flecks,  which  become  dirty  and  copper-col- 
ored. It  lasts  sev^n  to  ten  days.  In  this  stage  there  is  no  pain,  but 
often  apathy,  prostration,  delirium  or  mania.  The  tongue  and  mouth 
are  dry  and  dark.  Catarrhal  inflammations  of  the  pharynx,  larynx  and 
bronchi  develop,  with  hoarseness  and  cough.  The  fever  is  continuous. 
Coma-vigil,  rapid  respiration  and  pulse,  and  hypostatic  pneumonia 
may  end  the  case. 

■  4.  Defervescence. — ^The  crisis  usually  occurs  on  the  tenth  to  the 
fourteenth  day.  The  defervescence  may  occupy  two  or  three  days 
(lysis).  The  pulse  becomes  slower;  the  skin  often  desquamates  in 
dusky  scales;  profuse  sweats  are  common;  the  tongue  clears,  and 
convalescence  is  established  in  from  twelve  to  seventeen  days.  Long 
defervescence  is  suggestive  of  complications. 

Special  Sj^ptomatology. — 1.  Fever. — After  a  rigor,  the  tempera- 
ture rapidly  rises  to  103®,  105°,  or  even  107°,  on  the  first  or  second  day 
(Wunderlich).  No  other  acute  exanthematous  disease  produces  an 
equally  high  early  temperature.  Remissions  are  few  and  slight  in 
the  first  week,  and  the  maximum  temperature  is  observed  on  the 
fifth  day.  On  the  tenth  day  the  temperature  often  remits,  except  in 
the  most  severe  cases.  The  crisis  occurs  from  the  tenth  to  the  four- 
teenth day,  with  sweating,  exhaustion,  relief  of  symptoms,  and  often 
with  subnormal  temperature.  Curschmann  considers  that  lysis  is  as 
frequent  as  crisis.  Remissions  rarely  occur  in  this  disease.  Afebrile 
typhus  is  rare.  So  also  are  precritical  elevations  and  pseudo-crises. 
Death  occurs  either  with  a  preagonal  rise  or  with  collapse  of  temperature. 

2.  The  Skin. — ^The  eruption  consists  of  two  elements:  Roseolae 
changing  to  petechiee,  and  a  fine,  dusky-red  mottling  under  the  skin. 
The  roseolcB  are  seen  on  the  third  or  the  fifth  day;  they  increase  rap- 
idly and  abundantly,  though  never  in  recurrent  crops,  and  are  at  their 
height  within  two  days.  They  are  located  chiefly  on  the  lower  ab- 
domen, chest,  back  or  shoulders,  are  least  abundant  on  the  thighs, 
and  do  not  appear  on  the  face  except  in  women  and  children  whose 
skin  is  delicate.  The  palms  of  the  hands  and  the  soles  of  the  feet 
are  generally  exempt. 

The  roseolffi  are  pale-red,  washed  in  outline,  round  or  oval,  the  size 
of  a  pin-head  or  a  lentil.  They  are  hvpera»mic,  and  therefore  dis- 
appear on  pressure  and  after  death.  They  are  easily  overlooked  at 
night.  They  last  one,  two,  or  at  the  most  three  days,  later  becoming 
dark,  livid,  or  copper-colored  petcchioe  persisting  on  pressure  and  after 
death,  because  hemorrhagic.  The  petechiae  occur  mostly  on  the  back, 
or  in  the  folds  of  the  groin,  and  may  lie  between  the  roseohe.  The 
hemorrhage  may  extend  more  widely  either  into  tlie  skin  or  in  the 
subcutaneous  tissue.  Typhus  cases  presenting  no  rash  are  rare.  A 
great  multiplicity  of  petechia  is  an  ominous  feature,  especially  in 
cachectic  and  alcoholic  subjects.  A  morbilliform  eruption  on  the 
arms  and  legs  is  occasionally  observed  before  the  usual  typhus  rash, 
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especially  in  thin-skinned  individuals*  Tlie  skin  is  usually  dr)%  bai 
miliaria  may  appear  (in  6  to  10  per  cent,  of  the  cases),  notably  in  th« 
young.  Icterus  without  decolorization  of  the  stools  is  frequent  anjj 
is  an  unfavorable  sign.  Desquamation  occurs,  and  is  soinetirnes  a| 
profuse  as  in  scarlatina;  herpes  occurs  in  5  to  20  per  cent.,  and  beA 
sores  in  3  per  cent*  of  the  cases*  The  skin  has  a  peculiarly  pungenti 
ofTensive,  or  ammoniacal  odor.  \ 

3,  The  Nervous  System. — This  is  markedly  involved,  toxemia  bei 
ing  profound.  Headache  is  constant  until  the  exanthem  appears] 
it  is  frontal  and  temporal,  infrequently  occipital,  and  radiates  intd 
the  neck  or  shoulders.  It  is  associated  with  vertigo,  backache,  anJ 
hyperiesthesia  of  the  fingers  and  toes.  The  sensorium  first  shows  de^ 
pression,  characterized  by  apathy,  insomnia,  incoherent  speech,  of 
disturbing  dreams,  which  increase  as  the  pains  disappear.  Tn  the  second 
week  coma-vigil,  low  dehrium,  mania  and  hallucinations  often  de* 
velop.  Suicidal  tendencies  may  be  noted,  especially  in  the  young  and 
robust.  In%oluntar)'  evacuations  and  noisy  cerebral  respiration  alsQ 
occur.  The  earlier  the  nervous  symptoms »  the  more  ominous  is  thei^ 
significance.  Neuralgia  is  occassional  in  defer\^escence.  It  is  transientj 
and  exists  mostly  in  the  lo%ver  extremities.  Tremor  of  the  forearmf 
and  hands  is  almost  constant.  Convulsions  are  rare,  but  ominous^ 
They  are  observed  chiefly  at  the  end  of  the  second  week  in  alcoholic 
or  ver)^  irritable  subjects  and  in  children.  They  are  more  often  ept 
leptiform  than  partial,  tetanic,  or  trismic.  Paralysis  occurs  from  braijj 
hemorrhage,  embolism,  etc.  Cases  of  paraplegia  and  aphasia  art 
recorded.     Meningitis  is  most  rare. 

Special  SerucJi.— There  is  conjunctival  catarrh  and  the   '*pin-heac 
pnpir*  of  Graves.     The  ears  are  involved   in   32   per  cent  of 
cases. 

4.  Circulation. — ^The  heart  and  vasomotor  system  suffer  gi 
(Stokes).  The  pulse,  which  is  of  greatest  prognostic  value,  is  smaj 
and  gready  increased,  reaching  100  to  12C>,  and  even  higher  in  womej 
and  children.  It  is  slow  only  in  light  cases.  Dicrotism  is  rare.  It  i 
labile  and  often  slow^  in  convalescence.  Acute  myocarditis  may  occu 
with  acute  dilatation,  which  is  highly  dangerous,  especially  in  alco 
holies.  Its  symptoms  are  those  described  under  Typhoid.  In  fat« 
cases  the  heart  muscle  is  granular  and  deep-red.  The  blood  is  darl 
and  fluid;  the  red  cells  and  hemoglobin  are  decreased,  and  the  whit 
cells  are  increased. 

6,  ReBpiratio&. — EpistiLxis  is  occasional.  Laryngeal  involvemen 
varies  with  the  epidemic.  Hoarseness,  erosions,  fissures,  ulceration! 
oedema,  and  perichondritis,  may  develop  and  may  possibly  lead  t 
secondarj'  abscess  of  the  lung  or  empyema.  Catarrh  of  the  uppe 
air-passages,  bronchitis,  and  tracheitis,  are  part  of  the  disease.  The 
are  present  at  the  onset,  increase  with  the  fever,  and  are  evidenced  h 
a  cough,  with  a  slight  expectoration »  which  is  sometimes  streake 
with  blood.  Catarrh  with  weak  heart  results  in  atelecta.sis,  hypostasi 
and  lobular  pneumonia.  ^m 
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Pneumonia  occurs  in  15  per  cent,  of  typhus  cases,  usually  in  the 
second  week,  and  is  frequently  atypical. 

6.  Oastro-Intestinal  Tract. — ^The  tongue,  at  first  moist  and  white, 
becomes  dry  and  dark — the  "parrot  tongue."  Thirst  is  common. 
Nausea  and  vomiting  are  fairly  common,  and  meteorism  is  infrequent. 
The  epigastrium  only  is  tender.  The  liver  is  swollen,  soft,  and  grayish. 
There  is  usually  constipation  (90  per  cent,  of  the  cases),  although  diar- 
rhoea may  appear  at  the  crisis.  Gastro-intestinal  hemorrhage,  a 
hemorrhagic  diathesis,  diphtheritic  ulcerations,  parotitis,  ulceration  of 
the  oesophagus  and  pharynx,  phlegmons,  and  peritonitis,  are  infrequent. 

7.  Oenito-Urinary  Tract. — ^The  urine  is  febrile.  The  urea  is  often 
decreased  but  may  be  increased  after  the  crisis.  The  chlorides  are  de- 
creased or  may  be  absent  entirely.  Albumin  frequently  appears  in 
the  second  week.  Nephritis  (in  6  per  cent,  of  the  cases)  is  dangerous. 
Uraemia  and  hsematuria  are  rare.  The  urine  will  frequently  show  the 
diazo  reaction.  Diacetone,  leucin,  and  tyrosin,  may  be  found.  Dys- 
uria,  orchitis,  and  menstrual  disturbances,  occasionally  occur. 

8.  Spleen  and  Glands. — An  early  splenic  tumor  is  palpable  in  33 
to  66  per  cent,  of  the  cases.  It  disappears  late  in  the  second  week.  The 
splenic  pulp  is  fluid  and  degenerated.  Rupture  has  been  described. 
The  lymphatic  glands  are  not  usually  enlarged,  though  adenitis  was 
noted  during  the  Crimean  and  Turko-Russian  epidemics. 

Eecorrence. — ^This  is  very  rare  in  typhus.  It  happened  only  once 
in  5,000  cases  (Buchanan). 

Anomalous  Courses. — Light  forms  run  a  course  of  six  to  ten  days, 
with  less  fever,  fewer  nervous  symptoms,  and  less  rapid  pulse  than  in 
the  more  severe  types.  They  include  the  abortive  type  without  erup- 
tion, and  the  ambulatory  type.  Very  severe  forms  are  the  hyper- 
pyretic  (fatal  in  two  to  three  days),  or  the  adynamic  (in  which  the 
patient  dies  with  low  temperature,  hemorrhages,  etc.).  Complication 
with  other  diseases,  or  the  patient's  advanced  age,  may  intensify  the 
symptoms. 

Differentiation. — This  is  not  difficult  if  the  case  is  seen  from  begin- 
ning to  end,  or  during  an  epidemic.  There  are  no  absolute  pathologi- 
cal or  bacteriological  criteria.  Mistakes  in  the  diagnosis  of  sporadic 
cases  .are  often  inevitable.  In  the  initial  stage  only  a  probable  diag- 
nosis can  be  made. 

In  smallpox  the  chills,  fever,  prostration,  severe  aches,  splenic 
tumor,  and  backache,  are  not  final,  since  they  are  less  marked  in 
mild  forms  of  the  disease.  The  initial  scarlatiniform  eruption  in  the 
angles  of  the  arms  and  groins  is  characteristic  of  smallpox.  The  mor- 
billiform eruptions  occur  also  in  typhus.  Smallpox  invades  the  face 
more  than  does  typhus,  and  the  relation  of  the  eruption  to  the  tem- 
perature remission  is  not  observed  in  typhus.  Even  at  postmortem 
examinations,  differentiation  between  the  hemorrhagic  form  of  typhus 
and  the  jmrpura  variolosa  is  frequently  impossible. 

In  recurrent  fever,  the  fever-curve  is  important,  but  the  diagnosis 
may  be  difficult  during  the  first  attack.    The  historj',  the  lack  of  in- 
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volvement  of  the  sensorium,  the  generally  favorable  condition  of  the 
patient,  the  absence  of  pain,  the  characteristic  ancemic  yellow-graj 
skin,  the  spirilla  and  successive  attacks,  indicate  recurrent  fever. 

In  irregular  epidemics,  meningitis^  with  chills,  fever,  nervous  symp 
toms,  coma,  and  headache  (without  rigid  neck  and  with  a  roseoloui 
eruption),  at  first  presents  diflSculties,  though  in  the  later  course,  i 
may  be  distinguished  after  lumbar  puncture  and  examination  of  thi 
retina.  The  eruption  is  at  first  roseolous  but  later  is  petechial.  If  th< 
petechise  occur  first,  the  disease  is  not  typhus. 


Typhus. 

Invasion:     sudden;    chill,  ooryza. 

Roseola:  More  numerous  and  earlier, 
second  day  to  fifth  day. 

Never  in  crops. 

Distribution  on  body  and  extremities. 

Sparingly  on  face. 

Iiat,    pale,    washed,    hypersemic,    not 

disappearing    upon    pressure    when 

they  become  petechial. 

Course:    more  rapid. 

Face  and  eyes  injected. 

Fever:  abrupt  rise,  higher,  less  remis- 
sion, if  any;  shorter-  crisis  or,  short 
lysis,  on  fourteenth  day. 

Soon  bedridden. 

Earlier  and  severer  nervous  symptoms. 

Pulse:  rapid  and  not  dicrotic. 

Spleen:  early  swelling,  but  less  frequent. 

Less  meteorism  or  none. 
Stools:  not  characteristic. 
Blood:  leukocytosis. 


Typhoid. 

Slower  and  more  gradual;  no  coiyza. 

Usually  less  points  of  eruption  (are  ei 
ceptions, — e.  9.  measles-like);  inei 
tremities,  as  in  Franco-German  war 

In  successive  crops. 

On  body;  rarely  on  extremities. 

Almost  never  on  face. 

Papular,  pink,  sharply  outlined,  alwagi 

hypersemic,  disappearing  upon  prei 

sure. 

Slower. 

Paler;  conjunctivitis  rare. 

Slow  rise  and  regular  stages. 

Oftener  ambulatory. 

Second  week  or  later,  and  less  severe. 

Dicrotism  of  less  importance  than  sloi 

ness. 

Later,  but  lasts  longer;    two  or  thn 
times  more  frequent. 

Meteorism. 

Ochre-stools. 

Leukopenia,   Widal  reaction;  bacter 

"  loc 


in  blood,  urine,  roseolse 
DiAzo  Reaction  in  Both. 

In  Measles  the  face  is  the  first  seat  of  eruption;  the  rash  is  rare) 
hemorrhagic;  catarrhal  symptoms  precede  the  eruption,  when  ik 
fever  again  rises.    Typhus  is  rare  under  five  years  of  age. 

Prognosis.— The  prognosis  depends  upon  the  intensity  of  the  to: 
semia,  the  fever,  the  nervous  symptoms,  and  on  the  complications- 
especially  pneumonia.     Death  from  toxaemia  usually  occurs  in  tl 
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second  week  (twelfth  day);  from  pneumonia  in  the  third  week.  The 
mortality  varies  between  6  and  20  per  cent.,  but  reaches  50  per  cent, 
in  virulent  epidemics  and  in  patients  over  fifty  years  of  age.  Children 
rarely  die  of  typhus. 

Treatment. — ^The  treatment  is  that  of  typhoid,  with  the  added  in- 
dication of  strict  isolation.  Open-air  treatment  in  tents  is  indicated, 
with  thorough  disinfection  of  everything  coming  in  contact  with  the 
patient.    Cardiac  stimulants  are  more  often  required  than  in  typhoid. 


RECURRENT  FEVER. 

Sjnionjnns. — Relapsing  fever;  febris  recurrens;  typhus  recurrens; 
seven-day  fever;  famine  or  prison  fever;   bilious  typhoid. 

Definition. — ^A  specific  infectious  disease  caused  by  Obermeier's 
spirillum;  acquired  more  often  by  direct  personal  contact  than  by 
indirect  infection;  endemic  in  Ireland,  Russian  Poland,  and  India, 
though  sometimes  epidemic;  clinically  characterized  by  a  cyclic  course 
of  febrile  attacks  lasting  six  or  seven  days,  followed  by  an  equally 
loM  apyretic  interval,  which  cycle  may  be  repeated  several  times. 

Etiology. — Recurrent  fever  has  been  known  for  neariy  two  cen- 
turies. It  was  first  described  by  Rutty,  of  Dublin,  in  1739.  It  ap- 
peared in  America  in  1844,  and  was  last  seen  in  1869.  Obermeier  in 
1873  described  a  specific  spirillum  or  spirochseta  (Spirillum  Ober- 
meiert).  Recurrent  fever  is  transmitted  not  by  the  spirillum  itself, 
but  by  its  spores,  since  the  disease  may  recur  after  the  spirillum  has 
been  killed  by  quinine.  The  spores  are  possibly  the  glistening  bodies 
sometimes  seen  in  the  blood  {q.  v.).  The  breath  and  exhalations 
are  infectious,  though  less  so  than  in  typhus.  The  secretions  are  ap- 
parently not  infectious.  The  disease  has  been  inoculated  in  monkeys 
and  in  man,  from  postmortem  cuts.  Bed-bugs  may  also  convey  it. 
Infection  is  carried  chiefly  by  vagabonds  and  emigrants.  Males  are 
especially  affected  (80  to  98  per  cent.).  Most  cases  occur  between  the 
twentieth  and  the  fortieth  years.  It  is  rare  after  forty-five,  and  has 
been  seen  in  the  foetus.  Epidemics  may  occur  with  typhus,  and  more 
rarely  with  typhoid,  malaria,  or  smallpox. 

Symptoms. — Incubation. — After  an  incubation  of  from  five  to  seven 
days,  the  invasion  occurs,  usually,  without  prodromes. 

The  Invaiion. — ^The  invasion  begins  with  a  chill,  a  high  tempera- 
ture (reaching  possibly  104°  on  the  first  day),  a  throbbing  headache, 
and,  in  the  young,  convulsions  and  vomiting.  The  vertigo  and  cere- 
bral confusion  may  resemble  acute  alcoholism.  Because  of  the  severe 
neuralgic  pain  in  the  back,  legs,  and  calves,  the  patient  lies  motion- 
less. There  is  great  depression,  conjunctival  suffusion,  slightly  icteric 
sderse,  a  pale  (eveh  cachectic)  facial  color,  epigastric  oppression  with 
or  without  vomiting,  and  tenderness  over  the  liver  and  spleen. 

Thb  Specifte  Findings  are  in  (1)  the  blood;  (2)  the  spleen;  (3)  the 
bone-marrow. 
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L  The  hlood  is  dark  and  reveals  the  pathognomonic,  motile,  corU 
screw-shaped  spiriUuin,  which  is  fooiid  usually  with  the  appearance  CM 
the  fever,  though  otcasioually  a  few  hours  before.  J 

It  often  disappears  and  i>econies  less  motile  before  the  fever  falls 
and  is,  on  rare  uet-asioiis,  found  from  one  to  three,  or  even  fourteen  day! 
after  the  fever.  It  ai>pears  again  with  the  next  attack.  The  spirilkmi 
is  found  in  the  bh>od  only.  The  nuinber  is  variable  and  not  propoii 
tionate  to  the  severity  of  the  disease;  as^  for  instance  one  spirillum  if 
ten  to  seventy  fields  at  first,  am!  twelve  to  thirty  spirilla  in  a  field  at  thi 
acme.  Without  the  immersion-lens,  they  may  belorateii  by  the  Iasliin| 
about  of  the  red  cells.  They  ahvays  lie  between  anil  never  in  them 
and  appear  as  fine  tlireads,  sixteen  to  forty  millimeters  in  length 
with  five  to  ten  waves  in  each,  and  move  by  undulation  along  their  lor 
axes.  They  stain  best  witli  fuchsin,  after  the  extraction  of  tlie  hauii^ 
globin  by  acetic  arid.  Their  life  in  the  blood  is  usually  thirtv-*5evf| 
days. 

The  white  blooJ-cells  are  increased.     Large,  fatty,  granular  piotC 
plasma-cells,  probably  from  the  spleen ,  may  sometimes  be  seen. 

2.  The  spleen  is  nearly  always  enlarged,  painful,  and  palpable,  am 
varies  in  size  directly  %vith  the  temperature.  According  to  Leube,  in  n^ 
other  infectious  disease  is  the  spleen  so  large,  l)cing  increased  five-  ti 
sixfold  and  weighing  even  twenty  pounds.  The  capsule  is  tense 
sometimes  with  perisplenic  adhesions,  and  the  pulp  is  a  fluid-red.  Th 
Walpighian  bodies  are  increased,  and  necrotic  areas  and  infarcts  ap 
common.  Suppuration  and  rupture  ((*  per  cent,  of  the  cases)  may  occui 
iMicroscopically  there  are  hypcricmia,  hyperplasia,  spirilla,  hirge  fatt 
cells  (in  the  portal  and  other  vessels),  and  fatty  descpiamat© 
endothelium  from  the  veins,  thus  explaining  the  spindle-cells  founc 
the  blood-stream. 

3.  The    honi'-marroir  resembles    the  splenic  follicles  and  contaTn 
many  granular  cells,  and,  occasionally,  aggregations  of  white  blood-celL 

Other  SjmcLptoms. — 1.  Nervous  System. — Headache  is  frequea' 
The  sensoriom  is  nsunlly  free,  delirium  ami  insomnia  being  rare. 

2.  Temperature. — ThetcmpcratHre  rises  abruptly  to  10*]°  or  104,*^  an 
remains  continmiusly  high  (105.8°  to  107.6^),  from  five  to  seven  day; 
when  the  crisis  occurs.  In  no  other  disease  is  the  defervescence  s 
precipitate  (Leube).  The  feverfalls  5*^  to  13°  (even  IB*'),  In  from  fi\ 
to  seven  days  the  patient  is  well,  wlien  in  D9  per  cent  of  cases  the  cyd 
is  repeated.  In  tlie  second  or  fnllowing  attack  there  nu^y  be  no  chil 
There  are  usually  but  two  or  three  relapses,  though  as  many  as  seve 
have  been  recorded »  each  successive  one  being  shorter  by  one  to  oi 
and  one-half  days.  The  temperature-curve  is  diagnostic.  Lysis  is  rai 
(1  to  2  per  cent,  of  the  cases).  The  crisis  is  followed  by  rapid  con  vale 
cence.  sweats,  shrinkage  of  the  spleen,  and  disappearance  of  the  spiri 
lum;  sometimes  post-critical  diarrhcea  and  collapse  develop. 

3.  Circulatory  System, — ^The  pulse  is  rapid  (120  to  140).  Compaw 
with  the  temperature,  it  is  full  and  hard,  seldom  dicrotic,  sonu^timi 
irregular,  and  often  slow  after  the  crisis.  ^ 


1 


RECURRENT  FEVER 


63 


4.  Respiratory  Tract. — Bronchitis  (20  to  47  per  cent,  of  the  cases)  and 
increased  respirations  (thirty  or  more)  have  l>een  observed.  In  fatal 
cases  atelectasis,  hypostasis,  pneumonia  (40  per  cent.),  glottis  oedema 
(31  per  cent.),  and  pleurisy  (2  to  3  per  cent.),  have  been  found. 
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Fever  chart  in  recurrent  fever. 

6.  Oastro-Intestiiial  Tract. — ^The  tongue  is,  at  first,  white  and  later 
becomes  yellow-brown.  The  appetite  may  be  unimpaired.  Haemate- 
mesis,  a  tender  and  swollen  liver,  icterus  (8  to  25  per  cent,  of  the  cases), 
gall-bladder  distention,  bloody  effusions  in  the  alimentary  mucosa,  and 
hyperplasia  of  the  lymphatics,  may  be  observed. 

6.  Oanito-Urinary  Tract. — ^The  urinarj'  findings  resemble  those  of 
typhoid.  Nephritis  is  infrequent  (2  to  4  per  cent,  of  the  cases),  and 
abortion  occurs  in  66  to  100  per  cent. 

7.  Skin. — ^The  skin  is  usually  subicteric,  yet  the  stools  remain 
colored.  Herpes  (2  to  32  per  cent,  of  the  cases),  oedema,  enthema, 
petechije,  urticaria,  desquamation,  and  even  ro.seola\  have  been  noted. 
The  hot  and  dry  skin  becomes  drenched  at  the  crisis. 

Diagnosis. — The  specific  points  are:  A  prevailing  epidemic;  onset 
with  chill  and  fever;  swelling  and  tenderness  of  the  liver  and  spleen; 
muscular  pains;  an  abrupt  crisis;  an  a[)yretic  interval  with  recurrence 
of  the  cycle,  and  the  spirilla  found  by  blood  examination. 

Loeventhal  has  found  that  the  serum  acts  as  a  bactericide  on  the 
spiroch£et£e.  In  the  bilious  type  (bilious  typhoid  or  septic  recurrent 
fever),  there  is  severe  icterus,  destruction  of  the  red  corpuscles,  and 
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pathological  liver-findings  which  are  suggestive  of  acute  yellow  ai 
Hemorrhages,  involvement  of  the  sensorium,  and  death  from  col 
in  the  first  attack  (60  percent,  of  the  cases),  are  common.  The  colore^ 
stools,  rapid  pulse,  i^evere  l>roochitis,  and  enlarged  spleen,  aresignificant 
Malaria,  typhoid,  typhus,  yellow  fever,  acute  yellow  atrophy  of  th< 
liver,  and  Weil's  disease,  are  excluded  by  one  examination  of  the  blood 

Complications  of  recurrent  fever  include  pneumonia  and  othei 
lesions  already  mentioned.  Meningeal  hemorrhages,  psychopathies 
paralysis,  neuritis,  and  eye  complications,  are  very  infrefjuent- 

Convalescence* — Convalescence  is  rapid,  after  four  or  five  weej 
Death  may  occur  from  toxaemia,  heart  collapse,  or  from  complicatio; 
The  prognosis  is  good,  the  mortality  averaging  2  to  10  percent.,  althougl 
reaching  00  per  cent,  in  the  bilions  type.     One  attack  is  not  certain  U 
confer  immunity. 

Treatment* — The  treatment  is  that  of  typhoid,  as  no  drug  has  ai 
effect  on  the  parasites.  Pain  often  necessitates  the  use  of  opiates.  Tl 
heart  weakness  is  treated  as  it  is  in  typhoid. 
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SMALLPOX    AND  7AEI0LA.     VAOCINATION. 

Definition. — Smallpox  is  an  acute,  highly  infectious,  specific  disea 
It  begins  suddenly  with  a  chill,  headache,  vomiting,  and  inteol 
epigastric  and  lumbar  pain,  and  is  characterized  by  a  typical  feve 
curve  and  by  an  eruption  on  the  skin  and  contiguous  mucous  sii 
faces  consisting  of  papules,  vesicles,  pustules,  and  crusts  in  succesaii 
stages. 

History,— Smallpox  is  said  to  have  prevailed  in  China  many  e^ 
tunes  before  the  Christian  era,     Galen's  pesta  vmgna  of  the  seeoi 
century  is  thought  to  have  been  variola.     Epidemics  occurred  in  t 
sixth  century,  and  during  the  crusades.     Rhazes  (Arabia,  ninth  ce 
tury)  gave  us  the  first  accurate  clinical  description  of  the  diseaj 
Smallpox  was  introduced  into  Me.xieo  in  1520,  by  the  Spaniards,  a: 
three  and  a  half  million  persons  contracted  the  disease,    Sydenhac 
classic  of  the  seventeenth  century  is  most  accurate  and  reliable.    In  17 
Lady    Montague   introduced    into    England    preventive    inoeulatif 
which  had  been  practiced  for  centuries  in  Asia,  and,  though  she  reduc 
the  mortality  by  this  means  to  1  per  cent,  or  less,  she  only  disseminai 
the  disease  in  a  mitigated  form,    Jenner*s  discovery  of  vaccination 
1796,  has  greatly  lessened  the  terrors  of  variola,  which  in  Eur< 
alone  carried  off  nearly  half  a  million  persons  yearly,  and  in  Icck 
cost  the  lives  of  36  per  cent,  of  the  population. 

Etiology. — The  virus  is  still  imperfectly  known.  Weigert  and  oth 
have  found  pyogenic  organisms,  although  suppuration  is  due  to  a  h 
mixed  infection.  Protozoa  were  first  mentioned  by  Van  der  Loeff 
1886.  The  cyioTyi£4  variolm  oi  Guarnieri  (1892)  is  an  amoeba  founc 
the  blood  in  the  incipient  stage,  in  that  of  vaccinated  children  am 
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calves,  and  in  the  exanthem.  PfeiflFer,  Roger,  Weil,  Funck,  Copeman, 
Councilman,  Malloiy,  Calkins,  Howard,  and  Perkins,  have  found 
simflar  structures.  Small  bodies  are  found  in  the  lower  epithelial  lay- 
ers. These  bodies  are  structureless,  measure  one  to  four  microns,  and  lie 
in  vacuoles  in  the  cells.  They  enlarge  and  become  granular  and  seg- 
mented. 

The  virus  causes  constitutional  infection  before  the  eruption  appears. 
The  greatest  infectiousness  is  noted  during  the  eruption.  Its  chief 
sources  are  the  dried  pustules  in  which  the  virus  localizes.  That  the 
Wood  is  infectious  at  an  early  stage  was  demonstrated  by  the  devel- 
opment of  the  disease  in  an  individual  on  whom  skin  had  been 
transplanted  from  a  person  in  the  early  stages  of  smallpox.  Variola 
without  eruption  is  contagious,  and  it  therefore  seems  that  the  secre- 
tions, excretions,  and  exhalations,  convey  the  virus.  The  virus  adheres 
to  objects  having  rough  surfaces,  such  as  bedding,  clothing,  public  con- 
veyances, and  money.  The  disease  persists  in  infected  communities 
for  years,  becoming  quiescent,  and  afterwards  breaking  out  anew, 
irfection  may  be  direct  from  person  to  person,  or  indirect  by  a  third 
pwty  or  by  fomites.  Cadavers  of  variola  victims  are  dangerous.  In 
short,  every  new  case  comes  directly  or  indirectly  from  a  patient  with 
variola.  The  virus  is  very  penetrative,  and  infection  may  exist  beyond 
the  room,  the  building,  or  the  area  of  the  isolated  case. 

The  chief  factor  in  dissemination  is  human  intercourse,  and  not 
telluric,  atmospheric,  or  clinical  conditions.  Susceptibility  to  smallpox 
>&  almost  universal,  although  individual  disposition  plays  a  great  role. 
O^y  1  per  cent,  of  people  are  immune.  Some  can  never  be  successfully 
^^*eanated.  Individual  immunity  was  noted  by  Morgagni,  Boerhave, 
jndDiemerbroeck.  The  author  knows  two  persons  in  whom  vaccination 
h*s  never  been  successful.  Temporary  immunity  is  more  frequent 
than  congenital,  which,  however,  has  been  observed.  Ordinarily  and 
Practically,  immunity  is  only  acquired  by  vaccination  or  a  previous 
•{tack.  In  prehistoric  times,  inoculation  was  practiced  to  afford  immu- 
^^'  Second  attacks  are  infrequent.  Either  sex  and  all  ages  may  be 
•^^ed.  Mothers  with  the  disease  may  deliver  babes  with  the  florid 
Option  or  with  scars.  Some  children  born  in  pest-houses  escape  if 
y*^nated,  but  most  of  them  die.  The  virulence  of  the  virus  is  great 
"^aboriginal  and  colored  races  (Indians  and  Mexicans), and  in  preg- 
'^•'it  or  menstruating  women.  Though  it  varies  in  different  epidemics, 
J^nation  is  more  important  than  virulence  per  se.  Severe  cases  may 
^^owmild  infection,  as  shown  in  Osier's  description  of  the  Montreal 
Wemic,  in  which  3,164  persons,  infected  by  a  mild  case  in  a  Pullman- 
^ conductor,  died  among  the  French  Canadians,  who  oi)pose  vaccina- 
^^«  It  is  frequently  conveyed  by  vagrants. 

roint  of  Entrance. — Smallpox  infection  unquestionably  occurs 
^^^\i  the  respiratory  tract,  and  perhaps  also  through  the  digestive 
^^«  Variola  may  coexist  with  or  closely  follow  measles,  scarlatina, 
9PMis,  erysipelas,  pemphigus,  typhoid,  malaria,  and  tuberculosis, 
'^ola  occurs  sporadically,  epidemically,  or  panepidemically. 
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Ssrmptoms. — Forms : 

I.  Variola  Vera     — 1.  Discreta,  discrete. 

— 2.  Confluens,  confluent. 

II.  Varioia  — 3.  Purpura  variolosa  (black  smallpox). 
Heraorrha;nca     — 4.  Variola  hemorrhagica  pustulosa. 

III.  Varioloid        — 5.  Smallpox  modified  by  vaccination. 

1.  Variola  Vera  Discreta. — PfeiflFer's  Table,  with  fever-curve. 

Fio.  8. 


Temperature  chart  and  stages  of  smallpox  (Pfeiffer.) 

{A),  The  Incubation. — ^The  incubation,  or  period  of  latem 
ranges  from  five  to  twenty  days,  and  averages  twelve  days.  It  las 
eight  days  after  inoculation,  and  usually  presents  no  symptoms,  thouj 
sometimes  there  may  be  headache,  anorexia,  and  pharyngitis. 

(JS).  The  Prodromal  Stage. — ^The  prodromal  stage,  (initial  stag 
or  stage  of  invasion,)  dating  from  the  first  symptom  to  the  cutaneoi 
eruption,  is  the  same  in  all  types,  and  Its  duration  averages  thn 
days  (rarely  six  to  fourteen).  It  is  shorter  in  children  (Rilliez  ai 
Barthet)  and  in  the  confluent  type  of  the  disease;  the  longer  it  is,  tl 
more  severe  is  the  infection  (Trousseau).  Its  intensity  bears  no  i 
variable  relation  to  prognosis,  for  varioloid  (mild  smallpox),  mi 
present  a  severe  onset;  if  the  onset,  however,  is  mild,  the  disease  w 
not  be  confluent  or  hemorrhagic  in  form.  Prodromal  symptoms  a 
absent  in  rare  instances. 

The  invasion  begins  acutely  with  chill,  fever,  rapid  pulse  and  respir 
tion,  nervous  toxjcmic  symptoms,  intense  headache,  and  backacli 
vomiting,  and  other  symptoms,  all  of  which  will  be  considered 
detail:     (a)    The  chill  is  usually  severe,  and  is  frequently  repeate 
It  may  follow  one  or  two  days  of  fever  (Jaccoud).    In  children  it 
often  absent,     {h)   The  initial  fever  is  almost   invariably  high,  risi) 
suddenly  to  103°  or  104°,  and  reaching  its  maximum  on  the  second 
third  day.    In  rare  instances  there  is  no  fever,    (c)  The  pulse  is  rap 
(120),  full,  and  not  often  dicrotic  except  in  severe  cases.    The  mc 
frequent  respiration  (30  to  36)  is  somewhat  characteristic,  constituti 
the  so-called  toxa^inic  or  ^'cerebral  respiration.*'     (rf)  The  skin  is  re 
excessively  hot  {calor  mordax),  and  usually  dry,  but  there  may 
sweating  in  the  discrete  variety  (Sydenham)  and  in  favorable  oai 
(Trousseau).    The  face  is  flushed  but  the  eyes  are  clear,    {e)  Nerve 
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toxcpmia  is  evidenced  by  the  benumbed  sensorium,  depression,  restless- 
ness, insomnia,  delirium  (especially  in  alcoholics),  or  convulsions  and 
meningeal  symptoms  in  children.  Coma  is  rare.  Headache  is  almost 
constant,  usually  appearing  with  or  just  before  the  chill.  It  is  fre- 
quently frontal  or  temporal,  and  may  be  generalized,  occipital,  or 
neuralgic.  When  severe  or  agonizing  in  character,  it  may  be  suggest- 
ive of  meningitis,  especially  when  accompanied  by  delirium,  hard 
vomiting,  and  neckache.  (/)  Backache  appears  with  the  chill,  and 
lasts  one  or  two  days.  It  occurs  in  neariy  all  cases  (certainly  in  over 
50  per  cent.),  though  it  is  rather  less  frequent  than  headache  and 
vomiting.  It  is  severe  like  lumbago,  or  actually  agonizing.  The 
**veritable  paraplegia"  described  by  Trousseau  is  usually  only  immo- 
bility due  to  pain  caused  by  toxins  or  by  intense  congestion  (Jaccoud) 
of  the  kidneys,  spinal  muscles,  or  meninges.  It  is  rare  in  other  fevers 
likely  to  be  confused  with  variola.  Pain  is  sometimes  observed  in  the 
phaiynx,  larynx,  or  heart,  and  produces  a  sensation  of  constriction; 
in  the  chest  it  results  in  oppression  or  actual  dyspnoea;  it  may  occur  in 
the  intercostal  nerves,  sciatics,  colon,  bladder,  muscles,  and  joints. 
(g)  Vomiiing  and  eariy  epigastric  pain  (especially  constant  in  chil- 
dren) occur  with  other  febrile  digestive  symptoms.  The  spleen  is  not 
often  enlarged  in  the  initial  period.  It  is  often  tender,  as  are  the  liver 
and  epigastrium,  (h)  The  initial  or  prodromal  eruptions^  studied 
especially  by  Sydenham,  Simon,  Osier,  Knecht,  and  Scheby-Busch,  are 
present  in  10  to  16  per  cent,  of  the  cases.  They  vary  with  the  epidemic 
and  have  considerable  diagnostic  value.  They  may  be  general  but  are 
more  commonly  limited  to  the  lower  abdomen,  the  inside  of  the  thighs, 
the  sides  of  the  thorax,  the  axillae,  and  sometimes  to  the  extensor  sur- 
faces of  the  knees  and  the  elbows  (Simon).     There  are  two  varieties: 

1.  The  morbilliform  variety  (measles-like,  roseola  variolosa),  which 
appears  during  the  second  day  on  the  face  and  body  as  small  maculoe. 
These  are  sometimes  crescentic,  disappear  upon  pressure,  and  usually 
have  a  life  of  one  day  with  complete  involution,  although  in  exceptional 
cases  they  remain  until  the  smallpox  papules  appear.  They  are  due 
to  hypenemia  but  are  often  purpuric,  occurring  without  the  measles 
catarrh.  They  are  seen  most  often  in  varioloid,  and  therefore  have  a 
favorable  prognostic  import. 

2.  The  scarUUinal  form  (erythema  variolosum)  is  more  rare  than  the 
morbilliform  variety  and  occurs  earlier,  either  on  the  first  day,  or 
before  any  other  symptoms.  It  is  less  punctate,  extensive,  and  bright, 
than  it  is  in  scarlet  fever.  If  it  is  purple  in  color  and  purpuric,  it  is 
almost  always  variolous.  It  occurs  on  the  lower  abdomen,  and  on  the 
thighs  (forming  a  triangle  with  base  upwards  when  the  legs  are  to- 
gether), but  may  even  reach  the  knees.  Sometimes  it  is  found  on  the 
axilla  or  over  the  shoulders,  and  is  seen  in  women  more  frequently 
than  in  men.  These  areas  are  rarely  invaded  by  the  pustular  eruption 
(Trousseau  and  Hebra;  though  denied  by  Eichhorst).  Some  writers 
(Gigon,  Barthelemy)  speak  of  an  erysipelas-like  prodromal  rash,  and 
Osier  and  others  have  observed  prodromal  urticaria. 
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(C),  The  ERrpTivE  Stage. — The  eruptive  stage  consists  of  severafl 
serial  siib-staijes :  ■ 

1.  The  stage  of  ma^w/^s^^  oful  fmpules  (stadimn  macidosum  ei  jxipftiM 
losmn)  occurs  on  the  fourth  day,  and  advances  for  three  days,  ^^^4 
eruption  begins  on  the  forehead  near  the  hair  and  on  the  cheek,  with 
itching  and  burning  macules,  resend>liiig  fiea-hites,  which  soon  become 
papules  (hke  those  of  prurigo  or  Hchen,  Trousseau).  The  papules  are^ 
reddish,  disci^ete,  circuhir,  elevated,  and  hard  or  *'shotty/*  They  may 
be  obser\^ed  in  photographs  taken  a  nyniber  of  hours  before  they  caq 
be  seen  by  the  naked  eye.  A  day  after  tlieir  eruption  on  the  face  and 
head,  they  appear  on  the  body,  and  on  the  next  succeeding  day  the/ 
appear  on  the  extensor  aspects  of  the  extremities;  i.  er.,  the  papular 
eruption  advances  for  three  dnys»  and  is  descending.  In  children  thei 
papules  may  develop  first  near  the  groin.  The  papules  are  thickest  oaj 
the  face  and  trunk.  Sometimes  they  are  very  thick  on  the  neck.  Theil 
eye-lids  are  oedematous.  According  to  Stokes,  the  amount  of  the! 
eruption  depends  on  the  vascularity  of  the  part.  Trousseau  ancu 
Sydenham  maintained  that  if  the  eruption  appeared  on  the  second  dayl 
of  the  disease,  the  confluent  type  might  be  expected;  if  on  the  third  or) 
fourth  (or  even  the  fifth)  day,  the  discrete  type  might  be  anticipatedJ 
If  the  eruption  ceases  at  this  point,  the  disease  is  called  variola  cornea,] 
or  verrucosa.  \ 

Weigert  holds  that  the  first  skin  changes  are  not  inflammaton^  buti 
necrobiotic  or  diphtheroid,  and  that  inflammation  begins  later  withi 
exudation  into  and  about  the  necrotic  areas  in  the  rcte  Malphigii^ 
Other  authorities  consider  inflammation  the  primary,  and  necrosis  thd 
secondary  process.  1 

Unlike  measles  and  scarlatina,  the  fever  remits  when  the  eruptioif 
appears,  and  the  backache,  and  headiiche  improve.  In  two  or  three 
days  the  fever  reaches  normal  by  irregular  steps.  The  lower  the  feveu 
falls  in  this  remission,  the  lighter  is  tlie  type  of  smallpox. 

2.  In  the  stage  of  reticulation  (Madivm  vesicuhttnmX  lymph  gathers 
in  many  but  not  in  all  of  the  papules.  This  occurs  on  the  seventh  day 
of  the  disease  and  lasts  about  two  ilays.  The  vesicles  are  multilocular, 
since  they  occur  in  the  cells  of  the  irtf*  Malpighii  (Weigert).  Umbilica- 
tion  occurs  in  the  centres  of  many  vesicles^  caused  by  elevation  of  their 
edges  by  infiltration  and  by  the  follicles  in  tlieir  centers.  It  corresponds 
to  the  area  of  primar>^  necrosis  and  is  suggestive  but  not  pathognomonic 
of  smallpox  (Jaccoud,  Eichhorst).  On  the  soles  of  the  feet  and  the 
palms  of  the  hands  the  fluid  is  situated  deep  in  the  resistant  tissues, 
(If  the  changes  stop  short  of  pustulation,  the  disease  is  called  variola 
crystallina.)  The  mucous  membranes  may  be  the  seat  of  simple 
inflammation,  specific  eruption,  or  pseudoniembrane* 

3.  The  stage  of  siippnration  (stadium  pusiidfAstim)  or  maturatiou 
begins  on  the  ninth  d*ay  with  clouding  of  the  vesicles  and  with  inflam- 
matorj^  congestion  (areola)  about  them.  It  advances  for  usually  three 
and  rarely  more  than  five  days.  Increased  nmcous  membrane  catarrh 
develops  simultaneously  with  the  cutaneous  eruption.    The  pustules 
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become  opaque,  then  yellow,  and  the  thick  pus  obliterates  the  umbilica- 
tion  and  renders  the  eruption  globular.  The  areola,  or  halo,  becomes 
more  vivid  and  inflammatory  oedema  may  result  from  fusion  of 
the  areolse.  This  causes  increased  tension,  deformity  (especially  in  the 
face  and  parts  where  the  skin  is  most  loose),  closure  of  the  eyes,  occlu- 
sion of  the  nose  (of  particular  moment  in  children),  and  great  tender- 
ness and  pain.  Pustulation  follows  the  descending  order  of  the  initial 
eruption  and  the  pustules  are  less  thick  on  the  trunk  than  on  the 
extremities  and  head.  On  the  volar  and  plantar  surfaces  they  are  less 
prominent  and  there  is  less  oedema.  The  pustules  evacuate  spontane- 
ously, especially  on  the  face,  but  may  dry  without  rupture.  Various 
stages  of  the  eruption  may  be  observed  in  different  parts  of  the 
body  at  the  same  time;  not  all  vesicles  become  pustules.  The  skin 
exhales  a  peculiar,  penetrating;,  offensive  odor,  and  bed-sores  may 
develop. 

(Anomalies  are  variola  ahortiva,  in  which  the  pustular  stage  is  not 
reached;  variola  sUiquosa, — air  in  the  vesicles  or  pustules;  and  very 
large  eruptions  three  quarters  of  an  inch  in  diameter.) 

Pathologically,  the  pus  originates  from  the  vessels  of  the  papillae, 
which  may  undergo  much  pressure,  atrophy,  or  even  necrosis. 

The  mucous  membranes  are  involved  in  various  ways,  but  the  pock 
eruption  occurs  mostly  in  the  upper  mucosse  (mouth  and  nasopharj^nx), 
and  therein  resembles  its  cutaneous  distribution;  the  successive 
stages  of  papulation,  vesiculation,  pustulation,  and  crustation,  may 
develop,  but  they  are  less  typical  than  in  the  cutaneous  eruption; 
erosions  often  result  with  diffuse  catarrhal  stomatitis,  and  sometimes 
with  glossitis,  phlegmonous  angina,  etc.  The  eruption  has  been  found 
inverj'rare  instances  in  the  external  ear,  Eustachian  tube,  eye,  oesopha- 
gus, larnyx  (with  oedema  or  perichondritis),  trachea  and  bronchi 
(mostly  erosions),  stomach  and  intestines  with  swelling  of  Peyer's 
patches,  rectum,  bladder,  cervix,  prepuce,  distal  end  of  the  urethra, 
vulva,  and  vagina,  with  appropriate  symptoms  of  local  irritation. 
Pathologically,  the  changes  resemble  those  in  the  skin,  but  they  have 
been  less  thoroughly  studied. 

With  pustulation  there  is  in  most  cases  a  gradual  rise  in  temperature, 
secondary  fever,  the  fever  of  suppuration.  It  is  never  sudden,  is  some- 
times associated  with  chills,  especially  in  women  and  children  and  in 
nervous  patients,  and  is  due  to  the  smallpox  virus  and  mixed  pyogenic 
infection.  The  duration  of  the  rise  is  proportionate  to  the  degree  of 
pustulation  and  of  dermatitis.  In  variola  discreta  the  temperature 
does  not  remain  high  more  than  twenty-four  to  thirty-six  hours,  with 
morning  remissions.  A  marked  leukocytosis  attends  the  fever,  or  it  may 
even  precede  suppuration  by  one,  two,  or  three  days.  It  parallels  the 
degree  of  infection  and  may  even  attain  30,000  to  34,000  cells  per 
cubic  millimeter.  It  ceases  with  involution  unless  complications  inter- 
vene. The  lymphocytes  are  increased  (to  50  or  66  percent.),  the  eosin- 
philes  are  decreased  (to  50  or  33  per  cent.),  and  the  myelocytes  may 
reach  10  to  12  per  cent. 
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The  red  t-ells  occur  in  clumps  rather  tlian  in  rouleaux,  and  sonn 
deglobulization,  even  as  low  ns  2,000,000,  i.s  obsen^ed.  The  fever  mai 
show  a  preagonal  increase  or  collapse.  Hyperpyrexia  may  occur, 
Repeated  rises  in  temperature  are  verj'  dangerous.  Cerebral  symptomj 
occur,  such  as  grent  excitement^  or  delirium  with  suicidal  tendencies, 
as  happened  in  thecaseof  one  of  the  author's  classmates.  Alhumiuuria 
(33  per  cent,  of  the  cases),  acute  exhaustion,  and  heart  paralysis, 
especially  in  the  aged,  may  devehip, 

(D).  The  Stage  of  iNvouxn^x.^The  stage  of  invuhition  (e.rslccOi 
timij  decr(ij^fatimi)f  l>t*gins  on  the  twelfth  ihiy.     It  occurs  in  the  sam^ 
descending  order  as  the  fiorition  and  suppuration*  first  on  the  head, 
tlien  on  the  ljody»  t'tv.,  with  decrease  in  the  Ledeuni,  in  the  redness,  an 
in  die  pain.    As  the  pain  tlecreasos,  there  is  an  intolerahle  itching  an^ 
some  jHgnientation.     Ousts  form,  and  remain  longest  on  the  soles  o^ 
the  feet  and  palms  of  the  liands  where  they  may  form  complete  casi 
of  the  part.     ^Mucous  erosions  heal  more  readily  than  ci*usts.     ^rh< 
hair  falls  out,  and  by  the  end  of  the  second  week  the  fever  reache| 
normal.     There  is  no  desiccation  fever,  as  claimed  by  some  writers 
and  fever  at  this  stage  indicates  some  complication.    Scars  result  from 
the  granulations,  and  the  higher  the  granulating  surface,  the  deeper  \i 
the  cicatrix.    Scars  occur  when  the  (rue  skin  has  been  involved,  and( 
are  seen  chiefly  on  the  face»  scalp,  pabns  of  the  hands,  and  soles  of  lli0 
feet,     Sytleidjam's  statement,  that  discrete  smallpox  rarely  leaves  ita 
mark,  holds  good  in  most  eases,  according  to  Osier.    Others  hold  that 
variola  vera  implies  su|>pu ration  with  fever  and  cicatrices  as  necessa^ 
stigmata,    roujplete  convalescence,  according  to  Jaccoud,  follows  thi 
disajipea ranee  of  the  last  crust.     Scar  formation  lasts  tliree  or  foi 
weeks,  ♦ 

2.  Variola  Vera  Confluens. — This  is  a  maligniuit  tj^p^,  which  w 
more  frequently  observed  in  prevaccination  days,  and  is  now  seeij 
largi*ly  in  unvaccinated  persons  or  in  those  vaccinated  but  oncej 
Personal  tendency,  the  gvuius  ejiidcmicus,  and  propagation  per  von^ 
iinuum,  further  the  development  of  this  type.  The  initial  stage  i^ 
violent.  The  headache  and  backache  are  agonizing*  The  status 
typhosus  and  gastric  symptoms  are  marked,  the  fever  remission  is  slighi 
or  absent,  and  there  is  little  or  no  improvement  in  the  symptoms  whei 
the  fall  in  temperature  occurs.  The  exanthem  is  precipitate  both  ii 
its  development  (on  the  second  or  third  day),  and  in  its  extension.  Thi 
earlier  the  exanthem  in  variola  (r.  7.,  on  third  day),  the  greater  is  th< 
probability  of  confluent  smallpox.  The  patient  usually  dies  if  th< 
eruption  does  not  appear.  The  eruption  l»ecomes  confluent  especially 
on  the  face  and  head,  and  sometimes  also  upon  the  hands  and  feet 
w^hereas  on  the  body  and  limbs  it  is  largely  discrete,  ^Yith  fusion  of  th( 
eruption,  great  inflammatorj^  oedema  appears,  the  symptoms  increase 
swelling  and  erosion  of  the  mucous  membranes,  closure  of  the  eyes 
keratitis,  and  obstruction  of  the  nose,  develop. 

The  general  aspect  is  desperate.     High  fever,  high  pulse,  rapid 
noisy,  even  irregular  or  stertorous  breathing,  delirium,  albuminiyA| 
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persistent  nausea  and  vomiting,  great  thirst,  salivation  in  adults  and 
diarrhoea  in  children  (Sydenham),  husky  voice,  enlarged  cervical 
glands  and  often  parotitis,  are  present.  This  type  is  severe  from  the 
onset  and  the  prognosis  depends  upon  the  number  of  pustules  upon  the 
face.  Sydenham  says  that  "if  upon  the  face  they  are  as  thick  as  sand, 
it  is  no  advantage  to  have  them  few  and  far  between  upon  the  body." 
Death  occurs  from  acute  toxaemia  (variola  typhosa  seu  adynamica), 
with  hyperpyrexia  and  cardiac  asthenia,  or,  if  the  patient  lives  longer, 
from  septicopyaemia,  phlegmon,  erysipelas,  gangrene,  pneumonia, 
pleurisy,  and  nephritis.  Recovery  from  variola  confluens  is  infrequent; 
in  convalescent  cases  permanent  deformity,  such  as  ectropion,  is  prob- 
able.   These  cases  run  a  course  of  three  or  more  weeks. 

3.  Purpura  Variolosa. — ^This  is  the  black  smallpox — smallpox  with 
primary  hemorrhage  in  the  initial  stages.  It  is  the  worst  type,  and 
results  almost  uniformly  in  early  death.  It  was  frequent  in  the  great 
pandemic  of  1870-72.  It  is  also  important  because  of  the  difficulty  in 
its  diagnosis.  It  is  seen  most  frequently  in  the  unvaccinated,  but  may 
occur  in  the  vaccinated,  in  women  during  the  puerperium,  in  the  young, 
and  in  robust  males.  The  incubation  is  short  (six  to  eight  days),  the 
invasion  is  stormy,  with  agonizing  lumbar  pain,  great  prostration,  a 
rapid,  small,  soft,  and  sometimes  dicrotic  or  irregular  pulse,  and 
disproportionately  increased  respiration.  The  initial  epigastric  pain 
and  vomiting  may  last  until  death. 

On  the  second  day  (or  even  on  the  first),  there  appears  a  dark  scarlet 
or  plum-colored  eruption,  with  brick-red,  purple,  or  inky  ecchymoses, 
which  appear  especially  about  the  eyes.  The  aspect  of  the  discolored 
and  swollen  face,  and  ecchymotic,  sunken  and  intelligent  eyes,  is  des- 
perate. Iliematuria  is  the  most  common  of  internal  or  vivSceral  hemor- 
rhages. Other  forms  are:  Ha^matemesis,  enterorrhagia,  epistaxis, 
metrorrhagia,  and  hemorrhage  from  the  gums,  ears,  and  bronchi, 
sometimes  accompanied  by  gangrene  of  the  pharynx.  IVmpanites 
and  genuine  albuminuria  may  be  noted.  Miscarriage  is  frequent.  The 
spleen  is  not  enlarged.  The  disease  does  not  usually  reach  the  real  erup- 
tion of  variola,  or,  at  the  most,  only  the  papules  are  observed,  because, 
as  Rhazes  observed,  the  course  is  almost  invariably  fatal  in  four  or  five 
days.  The  mind  often  remains  lucid  to  the  end.  In  the  majority  of 
cases  the  fever  is  not  high,  but  in  the  most  fulminant  type  it  reaches 
105°  or  10f)°,  with  delirium,  collapse,  and  coma.  Death  results  in  a  few 
hours,  even  before  cutaneous  hemorrhage  is  seen,  although  internal 
hemorrhages  are  found  at  autopsy.  According  to  Unna,  the  **l)lood 
dissolution'*  of  the  older  writers  is  a  mycotic  coagulation  thrombosis. 

4.  Variola  Piutiilosa  Hemorrhagica. — This  is  more  common  than 
Purpura  Variolosa  (primary  hemorrhage).  In  this  type  of  smallpox 
hemorrhage  occurs  after  the  eruption  appears  (secondary  hemorrhage). 
This  form  occurs  in  weakly  or  alcoholic  sul)jects.  The  initial  stage  is 
severe,  and  secondary  hemorrhages  occur  into  the  vesicles  or  i)ustules, 
or  into  the  lower  paits  of  the  body  if  the  delirious  patient  has  left  his 
bed,  or  there  may  be  "blood  dissolution,"  epistaxis,  ha^maturia,  and 
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metrorrhafjia*  Adynamir  iiiHiiifestations  are  usual,  and  the  outcome 
is  almost  always  fatal,  thuugli  in  one  type,  liemorriiage  at  the  vesieulai 
stage  may  be  followed  by  rapid  abortion  of  the  rash  and  speedy  recov- 
ery  (Osier).  , 

6.  Varioloid, — Varioloid  (varhla  modifcaia  s,  mitigaia,  varwloisj 
is  variola  initi^^fated  liy  vaccination.  The  more  marked  the  initial 
eruptiorit  wliicli  is  often  morbilliform,  the  less  the  number  of  pustules,^ 
Varioloid  begins  suddenly.  The  fever  is  atypical.  It  may  reach  103^ 
and  usually  falls  with  the  specific  eruption,  reaching  normal  on  the 
frairth  day.  Secondary  suppuration  fever  is  rare  and  euphoria  i$ 
conniHHi.  The  ern|>hon  is  superficial,  and,  aceorrling  to  French  clini*^ 
eians,  there  is  no  suppuration.  The  eruption  varies  in  amount,  being 
present  ou  the  trunk  only,  or  being  tj^jical  chieHy  on  the  hands  anS 
feet.  It  may  be  alisent  entirely*  It  may  not  be  umbilicated  and  may? 
desiccate  ra)>idly  wifliout  rupture.  The  exanthem  is  usually  small  and 
scnrs  are  rare.  T!ie  nmcous  surfnces  are  little  iuvolved,  and  are  entirclyj 
unaffected.  The  entire  course  is  shorter,  luore  irregular,  and  rudi-j 
mentar)%  and  more  tienign  than  in  variola  vera.  i 

CompUcations  and  Sequelae. — The  complications  ami  secjuelte  ol 
varii>la  are  uiauy,  ocrurrtng  chiefly  in  the  more  sevci-e  forms  ami  during 
the  stage  of  suppuration.  '  ; 

1.  The  Nervous  System. — Nervous  complications  are  very  frequent-! 
Delirluru  is  caused  by  i>rain  hypenTmia,  which  results  from  sw^elling  oi 
the  face  aud  scalp  (Cnrschmann ) ;  Jaecf)Utrs  types  of  nervous  com-* 
plicalinu.s  are  fn)  simple  toxic,  in  nervous  imlividuaLs,  ib)  alcoholic,  (e) 
liyperpyretic.  Oonviilsions  are  fretjuent  in  children.  In  adults  theyi 
renclcr  the  pn>gnosis  uncertain.  Psychoses  are  usually  asthenic 
(Kraef*eliu)  and  less  frequent  than  they  are  after  typhoi<L  Meniiigitia 
suppurativa  is  unusual  and  is  seen  most  often  in  children  ((jregory); 
encejdialitis,  ai»hasia  in  children,  hemiplegia,  embolism,  cerebral  soften- 
ing, phlebitis,  and  abscess,  are  occasional  complications.  Old  writers, 
such  as  Trousseau,  spoke  of  paraplegia,  to  which  reference  has  already 
lieen  made  under  backache.  True  motor  juiraplegia  undoiibtetlly  mav 
occur,  a  Jul  also  moru>plegia,  iMjth  caused  by  myelitis.  I.andr}  *s  paraly- 
sis has  been  ivcorded,  as  well  as  neuritis  in  the  trunk  and  extremities, 
such  as  acute  ataxia,  or  paralysis  in  the  brachial,  pharyngeal,  oesopha^ 
geal,  bulbar,  facial,  and  optic  nerves, 

2.  The  Vascular  Syatem.—Vascular  changes  are  more  rare.  The  heart 
muscle  may  degenerate,  becoming  soft  and  relaxed,  and  microscopic* 
ally  revealing  segmentation,  and  clou*ly  and  fatty  conditions.  Dilata- 
tion may  occur.  French  writers  speak  of  a  coronary  endarteritis  and 
myocarditis  (T)esnos,  Huchard)*  A  systolic  bruit  may  be  heard  at  the 
apex,  with  weak  first  tone,  and  tachycardia,  as  is  the  case  in  typhoid, 
Aortitis  with  brain  embolism  (Potain)  has  been  noted.  Pericarditis  and 
ulcerative  en<locarditis  are  rare.  Marantic  thrombosis  occurs  occa* 
sionally, 

3.  The  Respiratory  Tract. — Qidema  of  the  larynx  and  perichon- 
dritis  are  usually  fatal,  for  laryngeal  amesthesia  promotes  inha 
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pneumonia.  Obstruction  of  the  larynx  by  submucous  hemorrhage  is 
an  uncommon  complication.  Bronchitis  is  invariable  in  severe  cases. 
Pneumonia,  usually  lobular,  occurs  in  40  to  100  per  cent,  of  fatal 
cases  (confluent  and  hemorrhagic  variola);  lobar  pneumonia  is  rare. 
Lung  abscess,  embolism,  and  gangrene,  are  uncommon.  Pleurisy  is 
present  in  some  epidemics,  is  quite  common  according  to  Quinquad, 
occurs  chiefly  in  the  stage  of  suppuration,  and  is  especially  and  rapidly 
fatal  in  children  (E.  Smith). 

4.  The  Digestiye  System. — Glossitis  is  rare  and  is  observed  chiefly 
in  smallpox  of  the  confluent  type.  Retropharyngeal  abscess,  gan- 
grene, parotitis,  noma,  plilegmonous  oesophagitis,  and  hemorrhage, 
or  membrane  formation  in  the  throat,  are  ominous  though  uncommon 
complications.  The  early  vomiting  rarely  persists.  Diarrhoea  is  not 
common,  but  a  simple  form  is  seen  in  children  (Trousseau,  Syden- 
ham), and  a  dysenteric  form  is  occasionally  seen  in  adults.  Peri- 
tonitis and  perineal  abscess  are  infrequent.  The  alimentary  tract, 
with  the  exception  of  the  rectum,  is  usually  considered  exempt  from 
the  eruption.  Isolated  cases  of  retroperitoneal  cellulitis  and  medi- 
astinitis  occur.  The  liver  may  suffer  cloudy  or  fatty  change,  focal 
necrosis,  or  diffuse  hepatitis.  The  spleen  is  usually  swollen  and  soft; 
but  is  sometimes  Arm  and  hard. 

6.  The  Oenito-nrinary  Tract. — This  is  not  often  involved.  Al- 
buminuria may  occur  early  (Trousseau)  in  25  to  33  per  cent,  of  the 
oases.  It  may  also  occur  during  the  eruption  (Jaccoud),  during  sup- 
puration, or  in  convalescence  (Cartaz,  Bourgin,  2  to  10  per  cent.). 
Nephritis  is  not  frequent,  but  may  develop  during  the  fever  or  in 
convalescence;  it  is  often  glomerular.  Focal  necrosis  may  be  noted. 
Pyelitis  from  cystitis  or  myelitis,  diabetes  mellitus,  ovaritis,  and  vul- 
var gangrene,  have  been  observed.  Menorrhagia  is  common  in  the 
early  stages  of  onset  or  in  hemorrhagic  forms,  and  abortion  from 
hemorrhagic  endometritis  is  the  rule  in  pregnant  women.  Orchitis 
variolosa  (Trousseau,  Chiari,  Velpaux),  is  verj^  frequent,  the  inflam- 
matory foci  being  multiple.  They  lie  mostly  in  the  connective  tissue, 
but  are  rarely  suppurative,  or  associated  with  focal  necrosis. 

6.  The  Spedal  Senses. — ^The  eye  is  involved  in  1  per  cent.  (Hebra). 
Pox  in  the  conjunctiva  are  rare,  as  are  conjunctivitis,  keratitis,  diph- 
theria of  the  conjunctiva,  iridochoroiditis,  neuroretinitis,  metastatic 
panophthalmitis,  and  retinal  hemorrhage.  Otitis,  mastoid  caries,  and 
suppurative  thrombophlebitis,  may  occur. 

7.  The  Locomotor  System. — Muscular  abscess  or  hemorrhage  and 
arthritis,  especially  in  the  knee  and  shoulder,  may  occur  during  desic- 
cation. Arthritis  is  more  often  suppurative  than  serous,  and  is  a 
feature  of  the  secondary  sepsis.  In  the  bones  there  are  almost  invar- 
iably hemorrhage  into  the  marrow,  hyperplasia  of  the  marrow  cells, 
and  multiple  foci  of  necrosis  or  nonsuppurative  osteomyelitis  (in  72 
per  cent,  of  the  cases  [Chiari] ). 

8.  The  Skin. — Decubitus,  erysipelas,  phlegmon,  furuncles,  ab- 
scesses (local  or  pyiemic),  post-variolous  eruptions,  erythema,  pus- 
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tales,  impetigo  contagiosa,  bulla?,  great  flesr|uamation,  acute  gan 
(especiatly  of  the  scrotum,  and  usually  fatal),  may  develop  in  se 
cases.  In  purpura  variola,  superficial  hemorrhages  occur  in  the  skii 
in  addition  to  subcutaneous  heuiorriiagie  infiltration.  Hemorrhaj 
into  existing  exudates,  and  less  often  hemorrhage  in  tlie  heart,  spleen 
kidney,  liver,  siouiach,  intestines,  cellular  tissue  of  the  thoracic  an* 
abtkuniiuil  cavities,  braiu,  and  spine,  also  occur. 

Diagnosis, — The  diagnosis  of  smallpox  is  usually  easy  when  chill 
fever,  headache,  backache,  au4l  vomiting,  occur  in  the  presence  of  ai 
epidemic  or  after  exposure  to  infection.  \'accinatiou  and  revaccina- 
tiou  are  factors  and  their  scars  must  be  searched  for.  It  is  often  im^ 
possible  to  av<ad  mistakes  in  the  diagnosis  of  the  first  case^i  of  an 
epidemic.  In  abortive  or  purpuric  cases  a  diagnosis  is  also  difficul 
or  impossible*  Hemorrhagic  scarlatina  or  measles  sometimes  causi 
difficulty.  In  the  former  the  mucous  hemorrhnges  are  less  frequen 
than  in  smallpox.  Diiferentiation  between  smallpox  and  virulent  heni*^ 
orrhagic  or  fidminating  purpura  may  be  difficult.  The  initial  sug- 
gestive scarhitiuiform  eruption  is  important  but  it  has  been  unduly 
emphasized;  the  prodromal  eruptions  plujt  juirpura  are  highly  sng-i 
gestive.  Exposure  to  infection  followed  by  an  acute  onset  and  higy 
temperature  is  significant,  although  acute  onset  and  high  fever  may| 
occur  in  typhus  (chill,  macular  and  petechial  rash,  especially  on  tho 
body,  and  persistently  high  fever),  in  pneumoniii  (chill,  vomitings 
herpes,  pain  in  the  chest,  and  rusty  sputum),  in  scarlatina  and 
iuHuenza,  with  an  initial  rash,  and  in  meningitis  (joint  involvement^ 
headache,  or  vomiting).  I^umbar  and  sacral  pain  is  more  common  id 
smallpox  than  in  t\^hus  fever,  pneumonia,  or  scarlatina.  Intense 
frontal  lieadiiche,  severe  backache,  vomiting,  chill,  and  fever,  are  suf-^ 
ficient  grounds  for  a  tentative  diagnosis,  and  are  important  enough  toi 
necessitate  isolation.  Nevertheless,  the  diagnosis  is  uncertain  until 
the  eruption  is  seen.  In  the  variola  nine  e^'anikematc  (the  fchris  inrtA 
olosa  of  Rhazes  and  Sydenham,  the  variola  sine  rarwloh  of  de  Haen, 
the  varlolc^  /rw^/^.v  of  Costes)  the  diagnosis  nmst  be  made  fnnn  the 
historj'  of  exposure,  the  presence  of  an  epidemic,  fever,  pain,  delirium^ 
possibly  the  initialr  ash,  (Sydenham,  Frank,  de  Haen,)  and  the  atn 
sence  of  secondary  fever  because  there  is  no  suppuration.  An  eruption 
which  appears  on  the  third  day  of  the  afTection,  accompanied  by  d 
fall  of  the  fever  and  euphoria,  is  most  important. 


Varicella- 


-Vahiola. 


4 


Etiology    different.      Vncci nation 
smallpox  do  not  protect. 


and  Smallpox  may  closely  resemble  chicketi* 
ixjx  (epideinic  of  Lee);  very  mild  easel 
are  espeeially  misleading. 


tJsually  after  puberty,  with  numer 
exceptions. 


Age:  i«  not  distinctively  differential; 
varicella  usually  occurs  before  pu- 
berty;  it  may  occur  in  adults. 

An  initial  etage  la  practically  absent,  It  is  severe,  even  in  mild  ca^es. 

(Concluded  oq  next  page.) 
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Varicella- 


-  Variola. 


Temperature:  no  remission  with  out- 
break of  rash. 

Prodromal  rash:  very  exceptional. 

Vesicles  and  roseols  (maculse)  occur  in 
crops  and  are  simultaneous;  very 
rarely  shotty. 

Rash  evolution:  is  much  more  rapid; 
vesicles  in  the  first  or  second  day. 

Eruption  is  universal,  although  succes- 
sive crops  may  occur;  most  abundant 
and  charactenstic  (denied  by  Thomas) 
on  back;  begins  on  body;  less  on  face, 
hairy  scalp,  mucosse,  hands,  and  feet. 

The  vesicle  is  superficial,  and  the  trans- 
parent fluid  snines  through.  (Wyss 
has  observed  confluent  eruption  and 
umbilication). 

Areola  (halo)  is  usually  absent. 

Involution  is  rapid. 


Typical  remission  with  secondary  fever 
(except  in  varioloid). 

Frequent  (10  to  16  per  cent.). 

Never  in  crops;  first  macules,  then 
hard,  shotty  papules,  followed  by 
vesicles,  etc. 

Much  slower;  vesiculation  on  the  sev- 
enth day  (see  Pfeiffer^s  table). 

Note  place  of  first  development;  de- 
velopment progresses  aownward — 
face  first,  then  hands  and  feet;  less  on 
trunk. 


The  fluid  is  pearl-colored,  not  transpar- 
ent, and  has  a  thicker  covering. 


Marked. 
Tardy. 


Mistakes  may  occur  among  smallpox  experts,  but  attention  to  the 
history,  somatic  findings,  and  course,  rather  than  to  the  eruption,  pre- 
vents many  disastrous  results. 


Measles- 


-Variola. 


Both  present  the  same  prodromal  duration;  in  each  the  eruption  begins  on  the  face; 
according  to  some  observers,  simultaneously  on  face  and  trunk. 


Age:  eminently  a  childhood  affection. 
Catarrhal  stage  characteristic. 

Fever:  present  in  catarrhal  stage,  but 
low  before  exanthem,  and  rises  with 
its  appearance 

Exanthem:  Koplick's  spots  on  buccal 
and  labial  mucosa;  bluish-white  sur- 
rounded by  red. 

Eruption  later  with  rise  of  fever. 

Papules  "grouped,"  crescentic. 

Papules  remain  relatively  flat,  smooth, 
velvety. 

Griaolle*8  sign  absent  (the  eruption  dis- 
appearing under  pressure). 

Areda  (halo)  absent. 


Chiefly  in  adults. 

Catarrh  present,  if  at  all,  in  rudimentary 
form. 

Hiph  before  eruption,  and  falls  with 
norition  of  the  exanthem  even  in 
severe  cases. 

Absent.  Early  papular  eruption  on 
palate,  etc. 


Initial  morbilliform  eruption  with  the 
primar}"-  fever. 

Never  so. 

Change  into  vesicles,  pustules,  crusts, 
scars;    hard  and   shotty. 

Grisolle's  sign  present;  i.  f.,  persistence 
in  smallpox  of  the  papule  on  stretch- 
ing the  skin,  which  distinpuishes  its 
eruption  from  scarlatina,  varicella,  etc. 

"Halo"  present. 
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SCARLATLVA- 


-  Variola, 


Rash  on  the  second  day,  un^imi,  straw* 
berry  tongue,  desquatiintion,  glands, 
nephritis,  etc.  (See  ciirdinal  sjTiip- 
toms  of  scarlet  fever). 


No  double  elevation  of  fever-curve. 


Ragh  later;  filow  evolution  of  diCTerea 
plmsee.    No  angina  (or  late,  at  lea8t]j 
no    glands,    no    strawberry    tong 
the  initial  scarlatinal  eruption  is 
punctate,  less  extensive  and  bnghlj 
and  does  not  desquamate. 

Double  summit  to  curve. 

In  drug  ra^he^  (copiiiba,  etc.),  tlie  pustules  occur  largely  on  thi 
face,  head,  arms,  and  forearuLS,  and  much  less  frec|Mently  u)>on  th^ 
trinik  orlegs.  In  ni^phUw  tlie  initial  lesion,  the  glands,  the  polymorph"" 
ism  of  the  rash,  and  the  absence  of  fever,  or  its  presence  in  moder* 
ate  funu,  are  easily  distinctive. 

The  luinl>ago  form  of  aeuir  nephritis  (Rohin),  acute  myelilis  o| 
rheumatism,  erythema,  mciistnuil  rashes,  septica*mic  rashes,  acnij 
(cachectic  and  vulgar),  and  lichen,  only  superficially  resemble  variola. 

Glanders  may  cause  more  difficulty  in  making  a  diagnosis.  I 
features  are  malaise,  pyrexia,  paitis,  papules,  pustules,  nasal  di 
charge,  considerable  exudation*  and  the  proper  bacteriological  find- 
ings. Its  general  symptoms  are  more  severe  than  the  degree  of  skin 
eni|>tion  would  indicate.  j 

ProgTiosis. — The  prognosis  tlepends  on  (a)  previous  vaceinationJ 
the  rliseasc  lieing  very  fatal  {40  to  50  per  cent,  mortality)  in  those  un-n 
protected  by  vaccination  and  i-evaccination.  Smallpox  is  rarely  fatal 
in  persons  who  have  been  vaccinated  witliin  five  or  six  years;  onljj 
8  per  cent,  of  those  vaccinated  once,  die  and  only  4  per  cent*  of  those 
vaccina tcil  twncc.  (b)  t)n  the  t/enlu,s  epklemieu.H:  In  our  last  epi^ 
demic  the  death  rate  was  but  3  per  cent,  (c)  On  the  type,  being  (ij 
practically  100  per  cent,  in  purpura  variolosa;  (ii)  nearly  1(X)  per  cenfc 
in  variola  pustulosa  hemorrhagica;  (iii)OO  per  cent,  in  variola  coni 
fluens — especially  fatal  in  the  first  decaile  of  life;  (iv)  2*5  per  cent, 
(15  to  35  per  cent.)  in  variola  discreta,— particularly  dangero\is  lQ 
those  over  fifty  or  nmlcr  ten  years,  in  pregnancy,  in  the  puerpcrium, 
in  weakly  and  in  alcoholic  subjects;  (v)  1  percent,  in  varioloid;  (vi) 
recovery  nsual  in  variola  sine  exantkemafe. 

The  progjiosis  also  depentls  upon  indirlilnal  .iipnptoms:  1.  In-< 
cul>atinn  is  short  in  unfavorable  forms,  especially  in  purpura  variolosai 

2.  Initial  symptoms  are  mild,  chiefly  in  varioloiil,  but  may  ht 
severe  in  both  the  benignant  and  malignant  forms.  Very  severe  h^^ 
ache  indicates  the  hemorrhagic  form.  ^| 

3.  The  initial  rash  is  usually  a  partial  er^^thema  in  mild  forms 
of  smallpox;  and,  in  general,  morbilliform  eruptions  occur  in  vario^ 
loid.  Scarlatinifonn  eruptions  occur  in  rather  severe  forms,  and  f 
universal  scarlatinal  hemorTliagic  eruption,  especially  in  the  groins, 
occurs  particularly  in  purpuric  types. 

4.  The  danger  is  proportionate  to  the  amount  of  the  er option  or 
the  face  and  hands  (Sydenham).  A  slow  typical  exanthem  indicate! 
variola  discretai  and  a  precipitate  at\T)icaI  eruption  is  a  symptom  ol 
variola  confluens* 
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5.  A  prompt  fall  in  temperature  after  the  eruption  is  favorable. 
A  sJow,  complete  fall  occurs  chiefly  in  the  severe  forms.  Persistent 
•pv-jexia  after  florition  and  early  desiccation  indicate  a  mild  type. 
Aoc^ession  of  fever  after  pustulation  is  ominous  (Rhazes).  There  are 
fc'^cr  complications  with  an  early  fall  of  temperature.  Hyperpyrexia 
or  temperature  collapse  during  suppuration  is  a  sign  of  imminent 
de^th. 

6.  In  the  stage  of  suppuration  the  danger  is  parallel  to  the  height 
of  the  fever  and  the  amount  of  cutaneous  and  mucous  eflSorescence. 
Enlargement  of  the  spleen  is  ominous. 

Treatment. — I.  Prophylactic  Vaccination. — Protection  from  small- 
pox by  cowpox  vaccination  was  discovered  by  Jenner,  who  published 
ws  results  in  1798,  although  he  was  practically  certain  of  his  evidence 
twenty  years  earlier.  The  idea  had  been  long  prevalent  among  farm- 
ers that  cowpox  aflForded  immunity  to  smallpox.  Professor  Water- 
house,  of  Harvard,  in  1800,  introduced  vaccination  into  this  country, 
and,  among  others.  President  JeflFerson  was  instrumental  in  dissemi- 
oating  its  practice. 

The  nature  of  cowpox,  or  vaccinia,  is  still  bitterly  disputed.    The 
most  probable  view  is  that  cowpox  and  horsepox  are  human  small- 
pox modified  by  transmission  through  animals.     Copeman  suggests 
that  vaccinia  and  variola  have  descended  from   a  common  stock. 
Variola  inoculated  in  the  cow  produces  typical  vaccinia.    The  other 
view,  held  largely  by  the  French,  is  based  upon  Chauveau's  experi- 
ments, which  conclude  that  the  two  affections  are  distinct.    The  bac- 
teriology of  vaccinia  is  also  uncertain.     Micrococci   (Quist,  Martin, 
and  Ernst),  bacilli  (Klein  and  Copeman),  and  amoebae   (Guarnieri's 
eytarytes  vaccinice,  Pfeiffer,  RuflFer,  and  Reed),  have  been  found. 

Usual  Symptoms. — ^The  incubation  period  is  three  days,  during 
which  there  may  be  slight  traumatic  local  reaction.  The  eruption 
occurs  on  tlie  third  day  as  a  hard  papule  surrounded  by  a  delicate 
halo.  The  papule  enlarges,  and  on  the  fifth  (or  sixth)  day  shows 
Jenner's  vesicle  filled  with  clear  serum,  and  umbilicated  in  the  centre. 
It  merges  peripherally  into  the  already  indurated  and  painful  skin, 
in  which,  by  the  eighth  day,  the  magnifying  lens  shows  many  minute 
vesicles.  By  the  tenth  day,  the  serum  of  the  vesicle  has  become  puru- 
lent and  the  surrounding  tissues  are  very  hard  and  painful.  By  the 
eleventh  day,  a  small  central  crust  appears,  which,  by  the  end  of  the 
second  week,  covers  the  entire  vesicle  and  is  accompanied  by  a  reces- 
sion of  the  adjacent  cellulitis.  In  one  or  two  weeks,  the  ulceration, 
decrustation,  and  granulation,  are  usually  complete,  and  a  scar  or  pit 
remains,  which  pales  with  time.  Constitutional  reaction  is  greatest  in 
children.  The  fever  in  most  cases  appears  on  the  fifth  day,  and  some- 
times lasts  four  or  five  days,  ^ith  leukocytosis,  restlessness,  headache, 
or  backache.  A  swelling,  depending  on  the  site  of  inoculation,  occurs 
in  the  axillary  or  inguinal  glands. 

Uni'SUAl  Symptoms. — ^The  vesicles  may  develop  early  and  run  a 
course  which    may  be  shorter  by  half  than  the  usual  one.     Crusts 
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mav  form  in  a  week.  In  other  cases  the  eruption  nmy  he  tanlv  and 
atypteat.  In  both  in.stlu^ce^f  re viieei nation  is  indirated.  The  erupr?*M 
may  recur  as  many  as  four  times  (Sutton),  and  in  rare  ease.s  may  ha 
hemorrhagic,  or  even  fatal.  I 

Complication's. — These  are  rarely  fatal.     In  Germany,  In  ISfK'),  twa 
deaths  (from  erj^sipetas)  oceurrerl  in  two  and  a  lialf  million  vaeeina 
tious.     To  offset  this  tlu^nretieal   risk  there  is  the  almost  uni versa 
suftceptibility  to  smallpox  in  al!  unvaccinated  individuals,     (1)  Ery 
thema,    urticaria,    roseolre,   or    erysipelas     (third    to    eighth    day] 
(2)  Accessory  vaccinia  near  the  original    inot^iilation,  or  generalized 
vaccinia,  which  develops  about  the  eighth  day  on  the  trunkorextrem 
ities,  and  often  on  the  wrists;    bullous  or  miliary  vesides  sometim 
continue  to  develop  for  over  a  month,  and  in  weakly  subjects  are  ve 
exceptionally  fatal.     (3)  Secondary  infection  in  the  first  week  or  tw< 
either  local  (deep  ulceration,  gangrene,  lymphangitis,  or  lymphadenitis)! 
or  systemic  (sepsis,  pericarditis,  meningitis,  and  parotitis).    Very  fe 
cases  of  tetanus  have  occurred:    McFailaiid  (1903)  collected  68  cepf 
tain  cases,  the  majority  of  which  occurred  in  Philadelphia.     Albumin^ 
uria  is  infrcfiuent,      (1)  Later   infections,    such  as    tuben*ulo.'§is   of 
syphilis.      Tuberculosis    is    but    seldom    inoculated,    becaase    it    i| 
rare  in  calves*    Its  inoculation  can  easily  l:>e  prevented  by  the  Belgiail 
method  of  not  using  the  lymph  until  the  animal  has  been  killed  and 
found  healthy.     In  some  cases  a  latent  tuberculosis  in  the  patieni 
may  be  awakened  by  vaccinatitm,  which  seems  to  act  like  tuberculin; 
The  danger  of  inoculating  syphilis  is  far  less  now  than  when  hnraal 
virus  was  used.     Fifteen  days  are  necessary  for  the  rjevelopment  a 
a, chancre,  and  after  about  eight  weeks  more  the  .secondaries  appeal 
These  are  the  chief  diagnostic  criteria.     Syphilis  may  be  inoculated 
accidentally   antl   also  intenlionally,   as  in   the  oft-cited   case  of  Dij 
Corj*.     In  exceptional  cases  syphilis  already  in  the  system  may  hi 
aroused  by  vaccination.     Tlurr  are  no  clear  eases  of  inoculation  o| 
leprosy.  t 

Age. — Children  .should  be  v:tL'<uia!erl  in  the  third  or  fourth  monthi 
and  it  should  never  be  delayed  beyond  the  first  year. 

Tech MQUE.— The  arm  (or  leg,  in  the  case  of  girls), shotdd  l>e  washed 
but  no  antiseptics  should  be  employed,  lest  they  neutralize  the  \iru3 
A  fold  of  skin  should  be  raised  and  either  rubbed  with  a  piece  0 
sterile  gauze  or  scraped  with  a  knife  held  almost  pandlel  to  the  skin 
until  the  epidermis  is  removetl  and  slight  oozing  of  lymph  appears 
The  virus  must  reach  the  lymph  stream,  and  therefore  blood  shoulc 
not  be  drawn,  as  coagulation  somewhat  inhibit-s  ** taking/"  The  vao 
cine  should  l>e  slowly  rubl>ed  over  and  into  the  abraded  skin.  Tht 
spot  should  be  covered  with  a  sterile  dressing  or  cloth  lield  in  plaa 
by  adhesive  plaster,  only  after  the  virus  has  thoroughly  dried.  liorie 
carbolic,  or  bichloride  gauze  must  not  be  used. 

Lymph. — Vaccinia  virus  is  harmless  if  it  is  pure  and  has  been  col 
lected  in  the  vesicular  and  not  in  the  pustular  stage.  It  can  be^t  b 
preserved  in  the  fluid  form,  in  sealed  sterile  tubes  witli  three  or  fou 
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parts  of  glycerin.  This  obviates  pyogenic  infection,  preserves  the  virus 
longer  (four  months),  and  is  more  economical  than  any  other  method; 
as  twenty  to  twenty-five  times  as  many  vaccinations  are  possible  with 
the  same  amount  of  virus  when  preserved  by  this  method.  When 
human  virus  must  be  used  it  should  be  taken  from  a  perfectly  sound 
child  which  has  been  carefully  examined  for  tuberculosis  and  syphilis. 
It  should  be  taken  from  the  clear  and  unbroken  vaccinia  vesicle  on 
the  seventh  or  eighth  day.  No  blood  should  be  withdrawn,  and  the 
vesicle  must  be  free  from  pus.' 

Results. — ^The  successful  vaccination, accompanied  by  typical  papu- 
lation, vesiculation,  pustulation,  crustation,  cicatrization,  and  by  local 
and  often  general  reaction,  confers  immunity  in  almost  all  cases, 
though  there  are  isolated  instances  when  variola  has  closely  followed 
successful  vaccination.  Although  immunity  is  not  absolutely  infal- 
lible, vaccination  is  the  greatest  triumph  of  prophylaxis  yet  achieved. 
Immunity  is  not  as  a  rule  life-long,  as  Jeniier  thought.  In  some  few 
cases,  the  individual  is  permanently  protected  by  one  vaccination,  and 
revaccination  is  unsuccessful.  Protection  lasts  on  an  average  ten 
years,  after  which  60  (or  90)  per  cent,  can  be  once  or  twice  revac- 
cinated.  Conversely,  the  child  should  be  revaccinated  in  his  tenth 
to  twelfth  year,  and  if  the  vaccination  does  not  *'take,"  it  should  be 
repeated.  The  reaction,  fever,  induration,  and  size  of  the  vesicle  and 
scar,  are  less  in  revaccination.  It  is  also  held  that  immunity  is  more 
certain  and  enduring  when  more  than  one  inoculation  has  been  made; 
the  Germans,  especially,  vaccinate  two  areas,  and,  sometimes,  even  four 
or  six.  The  nature  of  the  immunity  conferred  is  still  disputed,  but, 
unlike  the  immunity  of  diphtheria,  it  is  probably  due  to  actual  tissue 
change.  PfeiflFer  advances  the  idea  that  in  smallpox  the  germ  endures 
in  the  tissues,  and  in  this  way  maintains  the  usually  permanent  im- 
munity. Vaccination  immediately  after  exposure  is  also  thought  to 
prevent  or  modify  an  impending  attack.  Partial  immunity  is  evi- 
denced by  mild  varioloid  (smallpox  mitigated  by  vaccination).  The 
general  beneficence  of  vaccination  needs  no  multiplied  statistics.  In 
general,  epidemics  prevail  in  communities  which  are  least  protected, 
and  conversely,  they  disappear  with  systematic  compulsory  vaccina- 
tion, as  was  the  case  in  the  German  army. 

II.  Other  Methods  of  Prophylaxis. — Isolation  hospitals  and  sta- 
tions are  indispensable,  because  smallpox  patients  arc  infectious  in  all 
stages  of  the  disease.  Isolation  is  necessary-  from  the  incipiency  until 
the  disappearance  of  the  last  crust.  The  dead  body  is  dangerous  and 
the  funeral  must  not  be  public.  The  clothes  used  by  the  patient  must 
be  steamed,  and  other  articles  must  he  washed  with  bichloride  of 
mercury  and  fumigated  with  formaldehyde  vapor;  Schoch's  method 
has  the  advantages  of  not  recjuiring  any  special  form  of  apparatus, 
of  cheapness,  and  freedom  from  danger  of  fire.  The  following  are 
reauired:  good  quicklime  in  lumps,  commercial  sulphuric  acid,  and 
orainary  40-per-cent.  formaldehyde  solution.  For  every  1,000  oubic 
feet  of  space  one  pound  of  formaldrhyde  solution,  one-half  pound 
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of  sulphuric  add,  and  three  pounds  of  f|yickhme  are  recjuired.  Th 
acid  and  the  fonualtleliyde  are  first  mixed  in  an  eartiienware  vessel 
by  poiiriiig  the  aeid  into  the  formaldehyde.  Then  the  liitie  is  plaeed 
in  a  shallow  vessel  in  the  centre  of  the  room.  All  openings  to  the 
room  are  carefully  closed,  the  mixture  is  poured  on  the  quicklime 
and  the  operator  leaves  the  room.  The  rooms  should  remain  closed 
for  from  five  to  cieht  hours.  Disinfection  of  the  face,  hands,  beard, 
and  liair  of  attendants  by  bichloride  solution  ia  imperative*  Thi 
family  should  be  isolated  for  sixteen  to  twenty  days. 

III.  Actual  Treatment. — As  Jaccontl  early  announced,  there  is  no 
specific  treatment  for  small [jox.  Its  hiftjiene  and  dieiary  are  the  same 
as  in  typhoid.  For  headache,  the  ice-bug,  opium,  and  hydrotherapy 
should  be  resorted  to.     Pain  is  relieved  by  opiates. 

The  initial  voiniitmj  is  tliffieult  to  overcome,  but  its  duration  is  for- 
tunately short  Ice-pills,  lime-water,  iodine,  chloroform,  morphia,  carJ 
bolie  acid,  and  bismutli,  may  be  used  as  they  are  in  typhoid,  but  mustardJ 
plasters  shtmld  never  be  applied  lest  they  initiate  necrosis  of  the  skin.J 

Early  hydrotheraj>y  is  important  in  giving  relief  from  fever.  Itl 
lessens  the  dermatitis,  though  later,  when  the  rash  has  developedpj 
baths  are  contnuodicated,  ! 

Delirium  may  be  relieved  by  hydrotherapy,  by  chloral,  bromides,| 
hyoscine,  and  mor|^)hia.  The  latter,  in  half-grain  doses,  is  invaluable! 
as  a  routine  treatment,  since  it  lessens  itcking  and  pain  and  conserv* 
metabc»Iism*  There  is  great  danger  that  the  patient,  if  delirious,  ma; 
escape,  injure  himself,  or  commit  suicide.  Dr.  NcNamara^  a  class- 
mate  of  the  author,  killed  lumself  by  jumping  through  a  windo 
which  had  been  carelessly  left  open  near  him.  Patients  should  nevefl 
be  confine*]  by  straps,  for  this  may  cause  serious  skin  trouble  fnecro^ 
sis).  It  is  better  to  dress  them,  or  even  walk  them  up  and  down  the 
room. 

The  erupiion  may  be  pricked  and  cauterized  with  silver  nitratq 
(Arabian  uiethocl),  treated  with  bichloride  or  boric  compresses  (Hebra)i 
covered  with  mercurial  plaster^  or  with  1-per-cenL  carbolic  acid  and 
vaseline  salve.  The  latter  is  the  best,  because  it  counteracts  the  par* 
ticuhtrly  offensive  odor.  Carbolic  salve  should  be  used  on  the  face 
only,  since  general  use  over  the  body  may  cause  carbolic-acid  poison- 
ing. These  measures  are  not  specific  nor  do  they  prevent  cicatriJC 
formation,  but  they  relieve  dermatitis  and  itching.  Covering  the  face 
lErom  the  light  with  wet  compresses  seems  to  lessen  the  pitting.  The 
crusts  should  be  kept  soft  with  olive  oik  The  hair  should  be  cul 
short,  and  the  eyes  shouhl  be  closely  w^atched,  and  douched  frequei 
with  boric-acid  solution. 

The  mouth,  the  larj^nx,  the  circulation,  and  diarrhrea,  should 
treated  as  they  are  in  t}7>hoid  fever.  For  lied-sores,  u  water-bag  OJ 
-ring  should  be  used.  Sydenham  allowed  his  patients  to  leave  bed  as 
soon  as  the  fever  declined. 

For  sepsis,  quimne  (c,  sepsis)  ami  alcohol  (r.  typhoid)  are  givei 
by  the  rectum,  since  dysphagia  is  always  present.     Eggnog  properl] 
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prepared  will  not  injure  the  throat.  During  convalescence  the  crusts 
should  be  carefully  washed,  and  the  patient  may  be  considered  safe 
only  when  the  skin  is  clear  of  the  last  scab. 


OHIOKENPOX  (VAEIOELLA). 

Definition. — An  acute  specific  febrile  contagious  disease,  chiefly  one 
of  infancy  and  childhood,  characterized  by  an  exanthem  of  vesicles 
which  usually  appear  in  crops. 

History. — Varicella  was  recognized  by  Heberden  in  1767,  and  by 
Trousseau,  as  a  disease  distinct  from  smallpox.  It  is  still  classified 
by  the  Hebra  school  as  smallpox. 

Etiology. — It  is  transferable  by  direct  inoculation,  by  personal  con- 
tact, by  the  air,  or  by  a  third  person.  It  is  infective  while  crusts  re- 
main. Epidemics  of  varicella  may  coincide  with,  precede,  or  follow, 
smallpox.  Smallpox  does  not  prevent  an  attack  of  varicella  nor  is 
the  converse  true.  The  disease  occurs  chiefly  in  epidemics,  although 
sporadic  cases  are  frequently  seen.  A  second  attack  is  rare.  Season 
has  no  influence  upon  the  appearance  of  the  disease.  It  occurs  chiefly 
in  the  first  year  of  life,  or,  according  to  others,  66  per  cent,  of  the  cases 
occur  between  the  years  of  two  and  six.  It  has  never  been  observed 
congenitally,  and  some  deny  its  existence  in  the  adult,  although  such 
cases  do  occur. 

The  actual  cause  is  not  determined.  Bareggi  described  a  peculiar 
coccus;  Guttmann,  the  yellow  and  white  staphylococcus;  and  Pfeiffer 
and  Guinon,  a  protozoon.  It  may  occur  with  pertussis,  morbilli,  scar- 
latina, diphtheria,  pneumonia,  or  smallpox. 

Sjrmptomatology. — I.  Incabation. — The  stage  of  incubation,  like 
that  of  measles,  lasts  thirteen  or  fourteen  days  (eight  to  nineteen 
days),  or  three  to  six  days  after  inoculation. 

II.  Stage  of  Prodromes. — Prodromal  symptoms  are  generally 
rare.  They  are  frequent  in  adults,  according  to  Tordeus,  and  may 
be  severe.  If  there  are  any  prodromal  symptoms,  they  last  but  twenty- 
four  hours  (Trousseau).  Severe  intoxication  is  rare,  but  the  following 
have  been  observed:  delirium,  convulsions,  violent  vomiting,  hyper- 
themiia,  dyspnoea,  angina,  conjunctivitis,  pale  urine,  tenesmus,  dys- 
phagia, muscle  pains,  lassitude,  intestinal  irregularity,  bloody  vomiting 
and  stools,  and  initial  erythema  (usually  scarlatinifonn,  rarely  morbil- 
liform, in  the  fifteen  cases  recorded). 

III.  Stage  of  Eruption. — ^The  exanthem  sometimes  appears  suddenly 
after  a  slight  chill,  usually  in  the  first  twenty-four  hours,  as  red 
macules  or  papules.  They  are  comparable  to  the  typhoid  roseohr, 
are  slightly  elevated,  disappear  on  pressure,  and  are  lenticular.  Some 
regress,  but  most  become  vesicular  in  from  six  to  twelve  hours.  The 
vesicles  mature  within  a  dav.  Thev  are  verv  superficial,  and  do  not 
occupy  the  whole  roseola,  but  leave  a  slight  areola  about  them,  which 
is  hyperaemic  and  not  inflammatory  as  it  is  in  smallpox.     In  some 
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eases  the  areola 


be  absent,  the 


iption  appearing  like  ilro| 
of  water  sprinkled  on  tlie  skin.  Though  usually  discrete,  Wvss  ai 
Imnieiinaim  describt*  eunHiient  eruptions.  The  vesicles  may  be  feWi 
or  (|uite  nuiiienuis;  Tlujnias  counted  800  in  one  uf  his  eases*  la 
shape,  the  eroplion  is  Hit>stly  elliptical  or  circular*  Ran*  forms  are 
reported  with  jagged,  sinuous  edges,  wheu  the  vesicle  overlaps  the  skin. 
In  size,  the  vesicles  may  he  very  large,  auil,  in  exceptional  cases,  re- 
semble pemphigus;  they  are  alleged  lo  have  attained  a  size  of  fouri 
centiuM'ters-  J 

The  eruption  begins  on  the  trunk,  back,  anil  chest  (Osier,  GuersautJ 
]ilaehe);  on  the  face,  temples,  foreheail  (Eichhorst,  Immermann)^ 
and,  according  to  Tlionuis,  rarely  fails  to  afipear  on  t!ie  senlp.  Trous-^ 
seau  held  that  tliere  is  no  point  of  predilet*tion  for  the  eruption.  Henix*h 
finils  it  often  on  the  part  on  which  the  patierU  lies  or  where  irritatioE 
exists.  No  part  can  lie  consideretl  exempt,  though  most  vesicles  ap-'j 
pear  on  the  trunk,  fewer  on  the  face,  arms  and  legs,  and  the  least! 
number  upon  the  hands  anri  feet.  The  eruption  is  sometimes  groupedi 
as  it  is  in  herpes  zoster.  I 

The  contents  of  the  vesicle  are  usually  clear  at  first,  and  become 
turbid  in  thirty-six  to  forty-eight  hours;  neutral  or  alkaline,  and  neve^ 
acid,  Pustulation  may  occur  (Leube),  though  this  is  denied  by  somej 
Hemorrhage  rarely  occurs  into  the  vesicle.  'I^'he  vesicle  may  contaia 
air  after  rupture.  Umbilicatifui,  though  rare,  un\y  occur  (\Yyss), 
Eichhor.st  denies  the  statement  nuule  by  Goruall  that  the  iimiblica^ 
tion  of  variola  exists  from  the  beginning  of  the  eruption,  while  that 
of  varicella  occurs  late.  Crusts  may  sinuilate  umbilication.  That  the 
vesicles  of  varicella  are  always  unilocular  is  also  denied. 

Occurrence  in  crops  is  frequently  oljserved;  the  skin  then  showa 
sinudtaneously  macules,  vesicles,  and  crusts,  Yellowish-brt>wn  eni^ta 
form  on  the  third  and  fourth  days  and  gradually  disa[)pear,  leaving 
a  soujewhat  llattened  epitiermjs,  which  nuiy  destjuainate  slightly, 
Distinct  scars  are  rare,  but  may  result  from  scratching  or  infection, 
especially  on  the  bmly  or  on  the  face.  A  few  cicatrices  are  usual  in 
almost  every  case  of  varicella  (Guinoti),  but  they  are  smooth,  whitCj 
and  some  of  them  disappear  w^ith  time. 

Enaiitliems  are  not  frei|nent«  V^esides  are  sometimes  seen  on  the 
palate  l>ut  may  easily  be  overlooked.  Breaking  flown,  they  resendih 
aphthae.  They  may  precede  the  exanthem.  On  rare  occasions  the\ 
are  seen  on  the  tongue,  cheek,  nose,  larynx,  external  ear,  prepuce 
or  labia. 

/>?^rr.^The  fever  is  slight,  if  indeed  there  be  any.  It  is  atypica 
and  is  not  parallel  to  the  eruption.  Fever  as  high  as  106.8*^  is  reeordec 
by  ThonuiS.  It  is  very  rarely  present  in  the  prodromal  stage,  bui 
may  oc-cur  with  profuse  eruptions,  or  with  successive  crops;  its  per 
sistence  suggests  cumph<  ations. 

General  Symptoms. — These  are  few,  but  sometimes  include  dys- 
phagia, cervical  and  submaxillary  swellings,  tracheitis,  bnmchitis 
albuminuria*  or  acetonuria.  ^m 
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The  entire  course  of  an  uncomplicated  case  lasts  from  one  to  two 
weeks. 

Complications  and  Sequels. — ^These  are  usually  dismissed  with  a  few- 
words.    Nephritis,  first  described  by  Henoch  and  since  by  Vichmann, 
Unger,  Janssen,  and  others,  is  generally  mild,  tubular,  and  occurs  from 
three  to  fourteen  days  after  the  rash  declines.    Though  it  is  usually 
mild,  numbers  of  fatal  cases  have  been  lately  reported  as  well  as  some 
which  have  resulted  in  chronic  nephritis,  cardiac  hypertrophy,  and 
uREmia.    Gangrene  of  the  skin,  seen  especially  in  delicate  or  tuber- 
culous children,  and  first  described  by  J.  Hutchinson,  may  occur  in 
the  extremities,  scrotum,  or  eye-lids.    Pneumonia  is  rare.    Other  com- 
plications which  are  infrequent,  are  abscess  of  the  lung,  pleurisy,  acute 
miliary  tuberculosis,  erysipelas,  sores  in  the  skin  which  may  lead  to 
tuberculosis,  glandular    swelling,   pemphigus,    infantile    hemiplegia, 
osteitis,  measles,  scarlatina,  synovitis,  simple  or  suppurative  polyarth- 
ritis, peritonitis,  otitis  media,  neuritis,  spasm  of  the  larynx,  suffoca- 
tive laryngitis,  and  the  persisten(»e  of  an  unmanagable  mixed  papular 
and  vesicular  eruption  on  the  palms  of  the  hands  and  soles  of  the 
feet. 

Diagnosis. — The  diagnosis  is  very  easy  if  the  case  is  seen  early. 
Differentiation  from  smallpox  has  been  considered.     There  is  usually 
no  fever,  the  eruption  is  more  vesicular,  without  halo,  larger,  but  less 
lii  number  than  in  smallpox.     In  pemphigus  the  vesicles  are  larger 
and  run  a  slower  course  of  weeks  or  months.    Miliaria  rubra  are  pre- 
ceded by  sweats,  occur  chiefly  on  the  covered  parts,  have  acid  con- 
tents, are  smaller  than  the  varicellous  eruption  and  disappear  more 
rapidly.    Sometimes  consideration  must  be  given  to  molluscum  con- 
tagiosum   (soft,  umbilicated  tumors  with  white   granular  contents); 
prurigo  varicelliformis  (with  crop-like  eruptions  at  longer  intervals); 
eczema  vesiculosum,  which  always  occurs  with  great  itching;   herpes, 
always  appearing  in  groups  and   often  along  nerve-trunks;  varicellee 
syphiliticae,  and  medicinal  rashes  from  cantharides,  bromide,  arsenic, 
and  iodide. 
Treatment. — ^Active  treatment  is  rarely  indicated. 


SOAELET  FEVER  (SOARLATINA). 

Definition. — A  specific  infective  disease  of  unknown  bacteriology', 
characterissed  by  sudden  onset,  fever,  diffuse  exanthem,  and  angina. 

ffistory. — It  was  recognized  by  Ingrasseas  and  Coyttar  in  the  six- 
teenth centur)',  but  was  first  fully  described  by  Sydenham  (1660); 
before  this,  it  was  known  as  measles.  Scarlatina  was  introduced  into 
America  in  1735. 

Etiology. — ^The  etiology  is  unknown.  Cla^s  described  a  diplo- 
coccus,  but  this  has  not  been  confirmed.  Babes,  Babinsky,  Pearce, 
Wright,  and  others,  have  found  a  streptococcus  in  58  per  cent,  of 
fatal  cases,  and,  while  their  results  in  no  way  prove  that  it  is  the  cause 


84 


THB  SPECIFIC  INFECTIONS 


of  scarhitiiia,  it  is  prt>i>able  that  tthe  ^streptococcus  is  the  most  impo^ 
taut  factor  in  tlie  production  of  the  complications  and  in  their  mop 
tality.  Hekioen,  Weaver,  and  Rnediger,  in  100  cases»  found  it  in  th^ 
blood  ill  12  per  cent*  CoTidnnings  everul  statistics,  the  streptococcus  ai 
found  in  almut  70  per  cent,  of  tlie  fatalities:  /.r.,  it  is  the  cause  of  thi 
malignancy  of  the  disease,  hut  not  of  the  disease  itself.  The  organisn 
is  also  found  in  diphtheria,  measles,  and  variola.  The  virus  of  scarle 
fever  produces  severe  necrosis,  hut  no  suppuration.  Mallorv  descril^^fi 
a  protozooii,  the  ct/ckLsicr  ^^cariatinaliff. 

Susceptibility  is  not  universal;  only  3N  per  cent,  of  children  am 
5  per  cent,  of  adults  exposed  to  infection  acquire  the  disease.  S^Ui 
ceptiltility  vuries,  also,  from  time  to  time  in  the  same  family. 

So-called  surgical  and  puer]>cral  scarlatina,  noted  in  18f>4,bv  Pagei 
are,  in  the  vast  majority  of  cavses,  sepsis,  erythema  eongestjvum,  e 
thema  tuxieunj,  or  drug  rashes.  Alice  Hamilton  (190rj)  eollected  17' 
cases  from  the  literature,  and  concludes  that  these  forms  are  mosti; 
septic,  anrl  occasionally  mere  coincidents. 

The  virus  circulates  in  the  Ijiootlj  whence  the  possibility  of  f(rtfl| 
infection  even  though  the  motlier  may  escape.  The  mother  may  coii!* 
tract  the  disease  and  the  child  may  escape.  It  is  usually  held  tliaj 
the  disease  is  prol>ably  not  infectious  l*efore  the  eruption,  and  thaj 
the  virus  is  especially  active  during  desquamation.  Aaser  holds,  and 
justly,  tliat  the  tlnt>at  secretions  are  most  dangerous.  The  strepto* 
cocci  may  be  spread  by  coughing  (Hamilton).  Infection  is  ofte| 
spread  even  two  months  or  more  after  desquamation  is  completcji 
In  no  other  ilisease  is  the  virus  so  tenacious;  it  may  persist  as  lont 
as  ten  years  in  clothes,  furiuture,  nnd  on  tlie  walls.  Light  forms  ari 
as  contagious  as  severe  ones.  Inocuhitions,  from  the  living  subjea 
and  from  the  cadaver,  have  occurred.  Leube  acquired  the  disease  tg 
a  cut  during  an  autopsy  upon  a  scarlatina  case.  The  entrance  ti 
not  known;  but  it  is  prolndily  through  the  throat. 

Infection  may  be  spread  by  .servants,  by  physicians,  by  any  ihiii 
pprson,  and  by  means  of  toys,  books,  clothes,  and  milk,  and  in  schools 
but  the  rnotle  of  infection  is  often  unknown.  One  attack  usually  con' 
fers  imnninity,  l>ut  second,  and  even  third,  attacks  are  known.  Ii 
some  individuals  there  appears  to  be  a  temporan*  or  permanent  im 
nmnity.  Scarlet  fever  occurs  at  all  seasons,  but  probably  more  oftei 
in  the  autumn  and  winter.  Scarlatina  is  observed  more  in  the  cities 
and  measles  prevails  more  diffusely  through  the  countr\\  Scarlatim 
is  more  pennanent  than  measles.  When  it  becomes  epidemic  it  i 
likely  to  spread  widely,  and  usually  has  a  mortality  increased  three 
or  even  thirty  fold. 

Ninety  per  cent,  of  cases  occur  under  ten  years  of  age  (Murchison) 
although  adults  are  not  exempt.  It  is  rare  in  tlie  first  year  of  life 
The  sexes  are  equally  involved* 

Scarlatina  sometimes  occurs  willi  other  infections,  such  as  diph 
theria  or  measles,  and  less  often  with  variola,  varicella,  herpes,  mump; 
pertussis,  erjsipelas,  or  typhoid. 
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General  Symptomatology.— 1.  The  Stodiom  Incabationis.— The 
incrvbation,  with  no  noticeable  symptoms  except  perhaps  anorexia  or 
slight  depression,  lasts  from  two  to  four  days,  though  sometimes  one 
to    seven  days. 

2.  The  Stadium  Inyasionis. — ^The  invasion  lasts  one  day.     Symp- 
toms begin  suddenly,  with  perhaps  a  chill.    This  is  followed  by  (a) 
h&axlache,  dulness,   convulsions,  and   delirium;   (6)  vomiting,   early 
and  characteristic,  which  occurs  in  scariatina  more  often  than  in 
other  diseases  of  childhood  except  pneumonia;    (c)  sudden  elevation 
of    temperature,  even  to  105°,  with  disproportionate   pulse-rate,  120 
to    150,  with  dry,  burning  skin,  and  febrile  urine;    (d)  dryness,  red- 
ness, burning,  pain  in  the  throat,  dysphagia,  and  intumescence  of  the 
cervical  glands. 

3.  The    Stadium  Ezanthematicimi. — ^The    exanthem  lasts   four   to 
six   days.     It    appears    on   the  second    day,    first   below   the  clav- 
icles, on  the  upper  trunk,    and    on  the  neck,  then  on  the  extrem- 
ities, and    least    on     the    face    and    scalp.     The    skin    about   the 
mouth  is  pale.     The  exanthem  pales  on  pressure.    It  consists  first 
of  small  red  spots  (swollen  hair  follicles),  the  size  of  a  pin-head, 
which  fuse  as  the  skin  swells,  and  result  in  an  intense  diffuse  lobster- 
colored  erythema.    The  tongue  swells,  becomes,  covered  with  a  gray- 
ish-yellow coating,  is  red  on  the  tip  and  edges,  and  shows  swollen 
^  papillae — *'  cat's  tongue,"  or  **  strawberry  tongue."  Later  the  whole 
tongue  becomes  red  and  dry.     On  the  tonsils  and  palate  a  grayish- 
yellow  coating  and  confluent  spots  appear.     The  nostrils  become 
slightlv  swollen,  and  redness  of  the  conjunctivie  develops  with  secre- 
tin.  Some  rales  over  the  larger  bronchi,  a  slight  cough,  swelling  of 
the  cervical  and  other  glands,  and  some  albuminuria,  may  be  noted. 

i  The  Stadium  Desquamatio^a. — ^The  desquamation  lasts  several 
^b,  though  the  rash  itself  lasts  but  three  to  six  days.  Desquama- 
tion begins  first  on  the  face,  from  the  sixth  to  ninth  day.  The 
glandular  swelling  disappears,  the  fever  falls  by  lysis,  and  convales- 
cence is  established  unless  complications  intervene. 

Special  Symptoms,  Complications  and  Sequels.— These  are  given 
in  detail  l)ecause  of  the  extreme  variability  in  the  clinical  symptoms: 
1.  The  Fever. — ^The  fever  is  less  typical  (Wunderlich)  than  in  most 
exanthemata;  e,  jr.,  smallpox  and  measles.  In  the  invasion  there  is 
a  rapid  rise  to  104°  or  105°.  The  fever  is  usually  somewhat  higher 
on  the  second  day,  with  slight  morning  remissions  and  gradual  sub- 
sidence when  the  rash  is  mature. 

In  the  most  severe  types  there  may  be  low  fever  or  no  fever  at  all, 
or  it  may  rise  to  107°  or  109°.  We  usually  note  a  close  parallelism 
between  the  abundance  of  the  exanthem  and  the  height  of  the  fever. 
The  temperature  should  be  taken  during  one  month  after  the  rash, 
lest  such  complications  as  sloughing  of  the  throat,  pleuritis,  endocar- 
ditis, pericarditis,  synovitis,  or  adenitis  be  overlooked.  A  long  course 
of  fever  may  exceptionally  occur  without  complications,  but  it  is 
rather  ominous. 
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2.  The  Eruption. — The  eruption  is  often  atypicaL    Typically,  it  begins 
ill  the  fonii   of  light-red »  piri-heiKl-like  points  which  heeonie  dark< 
as  the  .skill  swells  and  the  eruption  ditTuses.     It  then  appears  as  a 
even  red,  and  on  close  inspection  is  found  beset  with  small  point 
These  are  the  first  part  of  the  exaiithem  to  develop,  and  the  last  to  go. 
The  eruption »  then,  first  consists  of  red  spots,  especially  in  the  axilla 
and  groin;    secontl,  of  red  spots  in  a  diffuse  erythema;  and  lastly,  oi 
red  spots  again.     This  minute  pa[)ulation  is  a  ver}*  important  aitl  tc 
diagnosis  in  the  second  week.     There  may  be  minimal  white  lin 
in  the  eruption,  but  rarely  ever  spaces  as  there  are  in  measles.    Fiii^ 
binger  compares  the  skin  in  measles  to  splashes  of  red  paint,  and 
scarlatina  to  an  even  red  ci>ating.    The  skin  is  sometimes  vesiculated^ 
Though  it  spreads  less  regularly  than  in  measles,  the  eruption  appeari 
first  on  the  neck,  belo%v  the  mastoifl  process,  and  i>elow  the  clavicleSi 
then  upon  the  head,  trunk,  arms,  and  hands,  and  lastly  upon  the  legl 
and  feet.     It  is  most  intense  over  the  extensor  surfaces  of  the  jointj 
and  on  the  trunk,  and  is  least  developeti  on  the  fare  and  scalp,     Th^ 
palms  of  the  hands  and  soles  of  the  feet  are  usually  free.    The  palloi 
around  the  mouth  contrasts  vividly  with  the  scarlet  cheeks   and  mi 
nutely  papula  ted  forehead.     This  pale  area  is  circular  or  triangulafj 
bounded  by  the  nasolabial  folds  above  and  the  chin  lielow.     Thougf 
not  pathognomonic,   it  is  always  valuable  in  differentiation,  and 
due  possibly  to  vascular  spasm.    The  eruption  is  occasionally  ros 
lous  about  the  ankles  and  wrists.    The  skin  is  always  swollen,  usuallji 
pales  on  pressure,  and  sometimes  itches,  or  is  wet  with  sweat  and  iM 
vesicuhited.     The  eruption   is  hypera*mic,  and  it  therefore  pales  on 
pressure  and  disappears  after  death,  unless  there  are  punctate  hemoi^ 
rhages,  which  are  not  uucominon  in  severe  types  of  the  disease.    Aftef 
twenty-four  hours  of  the  eruption,  the  tension  disappears,  and   tha 
bright-red   color  l)ecomes  a  yellowish-red.      Pathological   changes   i^ 
the  skin,  according  U)  Unna,  consist  of  hvpera*mia,  especially  in  thfl 
papilhe.  but  rarely  o'drma.  inflammation,  or  hemorrhage.    After  com* 
plete  florition  the  skin  becomes  tiry.  and  desquamation  begins.     Thil 
is  usually  bran-like  as  it  is  in  measles,  on  the  heaib  face,  neck,  an() 
trunk,  and  it  is  more  scale-like  and  lamellar  on  the  hands  and  feet. 
complete  casts  of  which  axe  sometimes  shed.     The  scales  are  ofteii 
large  in  proportion  to  the  intensity  of  the  eruption.     In  severe  case* 
even  the  hair  and  nails  arc  shed,  and  the  nails  become  furrowed.    Deg? 
quamation  results  frcmi  a  slight  exudation  of  serum  between  the  layen 
of  the  skin.     It  begins  on  the  cheek  with  the  *' rouge-and-powder* 
appearance,  and  is  usually  first  observed  when  the  fever  and  angint 
decline,  but  it  mav  be  rlehived  from  two  to  seven  days  later.     Thi 
skrn  may  present  a  "pin-hole"  or  *' worm-eaten "  aspect  before  des 
quamation  l)egins.    Its  duration  is  most  variable,  usually  lasting  fron 
one-half  to  three  weeks,  or  even  seven  or  eight  weeks   (Trous.seau) 
C)(her  occasional  skin  complications  are:  Beil-sores,  gangrene,  cedera 
(either  with  or  without  nephritis),  and  eczema  on  the  face,  scalp,  o 
ears.     This  is  usually  impetiginous.     Anomalies  of  eruption:    Scat 
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latina  ItBvigata  is  the  typical  rash  which  has  been  described  above. 
Other  forms  are  scarlntina  Icevis  (rudimentary  or  localized  eruption) ; 
9carlatina  sine  exanthemate  (the  rash  being  wholly  absent);  scar* 
laiina  'papulosa  (marked  papulation);  scarlatina  miliaris  (promoted 
by  sweating,  but  also  the  result  of  exudation  between  the  rete  Mal- 
pighii  and  the  epidermis) ;  scarlatina  variegata  (like  measles,  though 
not  equally  elevated);  scarlatina  hemorrhagica  (usually  ominous,  and 
at  times  part  of  a  general  hemorrhagic  diathesis).  In  general,  ir- 
regular forms  are  dangerous. 

3.  The  Throat. — ^The  throat  changes  are  the  most  constant  lesions  in 
scarlet  fever,  and  constitute  the  internal  eruption  (enanthem).  The 
disease  begins  in  the  throat  with  dryness,  uniform  redness,  and  in- 
variably with  early  swelling.  The  throat  very  soon  becomes  speckled 
with  fine  red  points  like  the  skin  papulation.  Though  always  present, 
it  varies  in  intensity.  All  forms,  from  simple  angina  to  diphtheritic 
or  gangrenous  inflammation,  may  be  seen,  (a)  In  mild  cases,  a  simple 
catarrh  with  little  swelling,  a  thick  mucous  coating,  and  more  or  less 
reddening  of  the  palate  and  tonsils,  develop.  (6)  In  moderate  cases, 
there  is,  in  addition  to  the  above,  more  swelling  of  the  palate,  and 
tonsillitis,  (c)  In  severe  cases,  membrane,  small  abscesses,  gangrene, 
small  hemorrhages,  sloughing,  and,  perhaps,  sudden  hemorrhage, 
oedema,  adenitis,  periadenitis,  or  cellulitis,  develop.  Severe  inflamma- 
tion in  the  throat  occurs  in  65  per  cent,  of  the  cases  (Von  Ranke) . 

Clinical  and  anatomical  diphtheria  are  often  confused.  **  Necrotic 
inflammation''  in  scarlatina  is  that  caused  by  the  virus  of  scarlatina 
alone.  Genuine  diphtheria  may  accompany  or  follow  scarlatina;  of 
these,  post-scarlatinal  diphtheria  is  the  more  dangerous  (Trousseau). 

Diphtheritic  Membrane. vs. Scarlatinal  Membrane. 

rirm.  adherent.  Softer,  loosened  in  fragments. 

Yellow-gray.  Brownish  tint. 

I^  ulceration  rarer,  in  more  severe         More  frequent  and  earlier  (even  in 
«>«ejionly,  and  later.  twenty-four  hours). 

**Weginon  rare.  Not  infrequent. 

Urynjjeal  membrane  (croup)  frequent         Rare,   membrane   thinner;     lung   com- 
tDd  deeper.  plications  rare. 

°*<?t^riologicaIIy,  the  Klebs-Loefiler  Strei>toc(>ccus    (Klebs-I^)effler    bacillus 

Villus.  found   only  as  a  complication). 

**^y8is  frequent.  Rare,  except  local  paralysis  due  to  local 

swelling  of  pharynx. 

•Wurrence  frequent.  I  nf requcnt . 

Since  the  bacteriological  cause  of  scarlatina  is  undetermined,  it  is 
Anibtful  whether  the  pyogenic  cocci  found  in  the  throat  are  integral 
or  complicating. 
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4.  The  Respiratory  Tract, — Tlnjiigh  often  unaffected,  the  respiratory 
tract  may  l>eeonie  secondarily  involved  by  a  deseentiing  process.  The, 
nose  is  involved  in  direct  ratio  to  the  severity  of  the  throat  develo] 
ments,  snch  as  necrosis,  dijihtheria,  and  gangrene.  Acute  a^dema 
the  glottis  is  infrefjnent.  The  bronchial  mucosa  is  more  often  in 
vol  vet!  than  is  usnally  recognized.  Bronchopnennionia*  acute  lobai 
piieonionia  (usually  in  the  upper  lobes  and  coexisting  with  nephritis), 
gangrene,  infarcts,  inflayimatory  cedema  and  hypostasis,  are  not  com- 
mon. Pleurisy,  described  especially  l>y  R.  P.  Howard,  occurs  in  5 
per  cent,  of  the  cases.  It  is  often  overlooked »  is  likely  to  be  severe, 
is  very  frei|uently  purulent,  and  often  occurs  tiuring  convalescence. 

6.  The  Heart.— The  heart  may  be  greatly  dam agetl  by  the  scarlatinal 
virus,  and  is  invfilved  in  'l'>  per  cent,  of  tlie  cases,  not  including  the 
cases  of  sepsis  and  nephritis  (Schmaltz).  Endocarditis  is  frequently 
mural,  whence  its  frequent  latency,  but  it  uvay  result  in  chronic 
valvular  disease,  especially  of  the  mitral  valves.  **  After  rheumatism,. 
scarlatina  is  the  mtjst  frequent  cause  of  endocarditis''  (Leube), 
Tachycardia  may  often  be  observed  fi"<un  toxaemia  or  acute  infectivi 
myocarditis.  With  increase<l  arterial  tension  due  to  kidney  disease, 
the  heart  is  slowed,  and  hypertniphy  may  result,  unless  pancarditii*. 
(endo-,  niyo-,  and  pericanlitis),  exist.  Pericarditis  is  usually  septic, 
Disquieting  cardiac  dilatation  may  be  seen  in  severe  cases,  accom- 
panieil  Ijy  the  usual  evideiices  of  acute  cardiac  insufficiency;  it  may 
occur  during  the  fever  (Rliomberg),  or  in  convalescence  (Schmaltz), 
Dilatation  and  hypertrgphy  are  much  more  frequent  in  children  thaii 
in  adults,  and  often  com]>licate  renal  lesions.  Leukocytosis  develops 
early  and  may  become  extreme  in  fjital  cases.  It  has  been  recently 
stated  that  the  leukocytes  are  norma!  in  number,  but  the  polyinorpho^ 
nuclears  are  absolutely  and  relatively  increased  two  or  three  day^ 
after  the  eruption.  The  eosinophites  are  also  increased.  The  hiemo* 
globin  and  red  cells  suffer  an  early  and  increasing  reduction.  Tha 
red  cells  average  4,0(H),U(HK  Hemorrhagic  diathesis  seldom  occura 
exce[>t  as  a  result  of  se|jsis, 

6.  The  Digestive  System, -^The  tongue  is  swollen,  indented. 
broad,  and  thick.  Its  papilla^  become  larger  and  separated  frona 
each  other.  Its  coating  is  first  grayisli,  and  only  the  edges  anc 
tip  of  the  tongtie  are  reddish,  but  later  the  coating  disappears,  leav 
ing  the  tongue  very  red,  dry,  and  glistening,  on  which  the  papill 
appear  granular  and  warty — the  '*strawberiT,"  **  raspberry/'  or  "cat^^ 
tongue."  This  appears  from  the  third  to  the  fifth  day  and  lasts 
week.  It  is  cpiite  patliognomonic,  according  to  Leube,  and  is  onJyj 
second  in  iuiporiance  to  the  angina*  McCoUom,  of  Bostori,  f*mnd|| 
it  the  only  constant  sign  in  1,000 cases  of  scarlatina.  The  lireath  ma^ 
often  be  sweet  and  of  a  ver>'  heavy  odor.  Diphtheritic  ulcers  andl 
secon^lary  necrosis  in  the  stomach,  resophagus,  and  intestines,  have 
been  found.  Vomiting  may  result  from  nephritis,  brain  toxa-mia,  or 
coughing.  The  liver  and  spleen  may  l>e  slightlv  swollen*  There  ma' 
be  abdominal  pain.    Constipation  is  usual.    Diarrhoea,  however,  ma; 
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result  from  (a)  simple  catarrhal  enteritis,  which  is  transitory  and  not 
unfavorable  (Litten)j  (6)  dysentery,  with  tenesmus  and  blood;  (c) 
the  so-called  *' scarlet-typhoid"  of  Thomas,  which  is  accompanied  by 
tympany,  hemorrhage,  fluid* faeces,  very  rapid  pulse  (herein  differing 
from  typhoid),  and  lethal  outcome.  Its  resemblance  to  typhoid  is  also 
heightened  by  the  autopsy  findings  of  splenic  intumescence,  and  hy- 
perplasia with  ulceration  in  Peyer's  patches. 

7.  The  Kidneys. — ^The  urine  is  febrile.  It  will  respond  to  Grer- 
hardt's  reaction  and  to  the  diazo  test,  though  to  a  less  degree  than  in 
measles.  Increased  phenol  and  beta-oxybutyric  acid  may  be  found. 
Albuminuria  occurs  in  77  to  92  per  cent,  of  all  cases.  Early  renal 
changes  may  occasionally  be  observed.  The  "initial  catarrhal  ne- 
phritis," which  runs  a  short  course,  is  accompanied  anatomically  by 
hypersemia,  parenchymatous  changes,  some  fluid  in  the  glomeruli,  a 
few  cylinders  in  the  tubules,  and  little  interstitial  involvement. 

Nephritis  usually  develops  in  the  third  week  (ninth  to  fortieth  day). 
Its  frequency  varies  with  the  epidemic,  between  5  and  70,  or  even  90 
per  cent.     No  apparent  relation  exists  between  its  frequency  and  the 
severity  of  the  infection.    No  single  anatomicaljorm  is  invariable,  but 
the  glomerulonephritis  of  Klebs  is  most  frequent.    It  is  characterized 
anatomically  by  hyperaemia,  increased  consistence,  and  such  glomerular 
changes  as  gray  color,  diffuse  fatty  granular  degeneration,  increase  of 
nuclei,  and  increase  by  50  per  cent,  in  the  size  of  the  tufts,  which  become 
sausage-like  solid  masses.    We  also  note  exudation  of  leukocytes  about 
the  afferent  vessels,  multiplication  of  capsular  epithelium  with  occlu- 
sion of  the  lumen,  hyaline  alteration  of  the  vessels,  and  small  and  early 
interstitial  changes,  and  later  connective-tissue  growth.     Friedlander 
observed  septic  interstitial  nephritis  and  the  large  variegated  kidney, 
in  cases  accompanied  by  diphtheria,  or  phlegmonous  complications. 
Hydrops  in  the  vast  majority  of  cases  is  renal  and  shows  the  char- 
acters of  renal  dropsy.    It  appears  first  under  the  skin,  and  the  cuta- 
neous blood-  and  lymph-vessels  are  altered  by  the  virus.     It  shifts  its 
location,  varies  without  cause,  and  may  produce  hydrothorax,  ascites, 
oedema  of  the  larynx,  of  the  lungs,  or  of  the  genitalia.     The  older 
writers  claimed  that  hydrops  occurred   without  nephritis,  and  that 
^dney  inflammation  might  exist  without  appropriate  urinary  altera- 
tions.   Such  a  view  can  be  proved  by  autopsy  only.    The  temperature 
^  inconstant.     There  may  be  lumbar  pain,   vesical  tenesmus,  and 
uremic  symptoms,  such  as  headache,  twitchings,  convulsions,  wide 
Pupils,  amaurosis,  disturbance  in  motility,  in  sensation,  and  in  cere- 
bration, coma,  involuntary  evacuations,  vomiting,  diarrhoea,  cardial- 
pa  rapid  pulse  and  breathing,  and  pale  skin  tinged  with  cyanosis. 
^^^  retina?  are  usually  normal.     Manv  convulsions   usuallv  imply  a 
lethal  termination  in  coma.     The  prognosis  is  more  favorable  if  the 
Pupils  are  not  immobile.     The  urine  is  decreased  or  suppressed,  is 
heavy  with  sediment  and  albumin  (averaging  0.5  per  cent.),  is  poor 
in  urea,  turbid  (specific  gravity  1030),  and  is  full  of  casts  of  all  types — 
^^ially,  long,  flat,  band-like,  twisted,  and  frayed  casts.     ]Much  ox- 
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alic  and  uric  acid  is  found  and»  in  many  cases,  blood.  Unemia,  hydrops, 
and  iiitereiirrent  inHanimation.  are  always  dan^rous,  Convalescence 
is  the  nile  after  four  to  six  weeks  (eight  to  eighteen  months),  and  the 
nephritis  nire'ly  he(*ome.s  chronic. 

8.  The  Special  Senses. — Decrea-sed  secretion  in  the  eye  is  common. 
Cerebral  complications  pnmiote  inflammation  in  that  the  eyes  close 
less  frec|tiently.  Catarrhal  {conjunctivitis,  diphtheritic  inflammation, 
involvement  of  the  lachrymal  sacs,  herpes  or  necrosis  of  the  cornea, 
panojththahuitis,  mnscuhir  ]>aralysis,  and  disturbance  in  accommoda- 
tion, are  possible  complications.  Ura^mic  amaurosis,  neuroretinitis 
septica  seu  nephritica,  and  retinal  hemorrhage,  are  rare.  Middle-ear 
inflammation  (11  to  3.3  percent,  of  the  cases)  usually  begins  before 
desr|uamation,  but  may  be  observed  later.  It  may  easily  be  over- 
looked, and  is  accompanied  by  fever,  pain,  glandular  swelling,  difficult 
hearing,  tinnitus,  a  retlclened^  glistening,  sunken  membrane,  and, 
children,  by  some  brain  manifestations.  It  is  quite  frequent  in  earl 
life  and  rare  after  the  fifteenth  year;  10  percent,  (even  42.6  percent 
of  cases  of  acijuired  deafness  are  said  to  result  from  scarlatina. 

9.  The  Lymphatic  System. --The  lymphatic  system  is  generally  i 
volveri;  e,  f^\,  glands,  spleen,  follicles,  and  in  severe  cases,  all  til 
lymphatic  structures,  are  affected  by  the  sepsis.  The  *' collar  of  brawa! 
results  from  cervical  adenitis  and  ]>eria*lenitis.  Gangrene,  retrostej 
nal  abscess,  and  jugular  phleliitis  with  sepsis,  occur  in  desperate  case 
After  recovery  the  neck  may  remain  swollen  for  a  long  time* 

10.  The  BoEes  and  Joints. — Scarlatinid  "rheumatism'*  is  found  in 
(2  to  12)  per  cent,  of  the  cases,  usually  in  the  second  or  third  wei 
(with  desquamation  and  subsidence  of  the  fever),  and  usually  la 
three  or  four  tlays.  It  attacks  the  smaller  rather  than  the  larger  join 
the  wrists  rather  than  the  elbows  or  shoulders,  and  the  ankles  rati 
than  the  knees.  It  develops  with  pain,  and  is  not  so  niigratorj^ 
ordinar\^  rheumatism.  It  may  leave  no  autopsy  findings,  or  it  m; 
become  [rurulent.  Swelling  of  the  joints  does  not  always  occur 
is  claimed  that  swelling  occurs  in  those  who  have  had  rheuraatisi|| 
and  that  it  may  respond  to  salicylates.  It  occurs  in  old  rather  than  1 
young  subjects.  Kndocarditis  follows  in  less  than  3  per  cent,  of  seal 
latinal  rlieu mutism,  'l^he  prognosis  is  usually  good.  Bone  involvt 
ment  is  rare,  J 

Scarlatinal  .trqueU  are  ana»mia,  hemorrhagic  diathesis,  retard© 
development,  and  decreased  physiological  resistance.  Tul>erculoa| 
rarely  ft*Ilows  scarlalinn,  because  the  two  diseases  are  rather  at 
t  agonistic.  Latent  sepsis  with  lira  in  foci,  valvular  di.sease,  chrotii 
nephritis, chronic  adenitis,  otitis,  mastoiditis,  deafness. meningitis, hemj 
plegia,  cerebral  venous  thr<jml>ijsis,  facial  paralysis,  ascending  spi 
paralysis,  chorea,  and  exhaustion  psycho.ses,  are  fortnnately  the  m 
rare  complications  and  seriuels.  j 

Diagnosis^—lVpical  cases  are  easily  determined  when  an  epideioj 
prevails,  and  %vhen  the  eruption  is  not  considered  of  chief  diagnosH 
reliance.    The  criteria  are  as  follows: 
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1 .  Sudden  onset  and  rapid  development,  with  fever  and  vomiting. 

2.  Angina,  pain,  redness,  punctate  spots  in  vault  of  the  mouthi 
swelling  and  dysphagia,  which  are  practically  always  present.  Severe 
symptoms  in  the  throat,  especially  during  an  epidemic,  are  suspicious. 

3.  Strawberry  tongue,  which  is  practically  constant. 

4.  Exanthem.  This  appears  about  the  clavicles,  and  shows  a  char- 
acteristic progression.  The  face  is  less  involved,  and  the  mouth  is 
fr"©*;  it  is  intense  on  body;  papules  then  erythema  develop;  there 
M"«  no  free  spaces;  it  results  in  desquamation. 

5.  Lymphadenitis.  In  this,  the  cervical  are  less  important  than 
the  inguinal  glands. 

6.  Fever,  hydrops,  albuminuria,  and  nephritis,  in  atypical  cases. 

7.  Scaling,  tender  joints,  and  albuminuria,  are  strong  indications  of 
soarlatina  if  the  initial  symptoms  were  not  observed  or  were  not  clear; 
they  help  in  making  a  retrospective  diagnosis. 

Siagnosis  of  Atypical  Scarlatina.— 1.  Severe  scarlatina,     (a)  An- 
ginose  form.    This  resembles  septic  diphtheria,  with  marked  toxaemia, 
ii«<?rosis,  and  adenitis.     (6)  Atactic  form.     Violent  early  intoxication; 
high  fever  and  death  even  on  the  eleventh  hour  of  the  disease  (Trous- 
seau), before  the  eruption  appears ;  blood  dissolution,  vomiting,  diar- 
rVioea,  convulsions,  coma,  and  an  excessively  rapid,  weak  heart,  are 
the  chief  symptoms,    (c)  Hemorrhagic  scarlatina.    This  is  character- 
ized by  severe  fever  and  brain  symptoms  at  the  onset;    incomplete 
exanthem,  necrosing  angina,  marked  glandular  and  splenic  swelling; 
subcutaneous,  serous,  and  mucous  hemorrhages  with  exulceration.    It 
^  usually  lethal  after  ten  to  twenty  hours  from  hyperpyrexia,  exhaust- 
^  vomiting,  diarrhoea,  sopor,  delirium,  convulsions,  and  dyspnoea, 
^t  is  encountered  especially  in  reduced  subjects  under  two  years  of  age. 
2.  Very  light  cases  may  present  (a)  all  the  usual   signs,  though 
hut  mildly  developed;   or   (6)  some  symptoms  may  be  absent  (scar^ 
J^^'wa  JTogmentaria),  as  in  cases  with  no  temperature  {scarlatina  sine 
t^f),  no  rash  (scarlatina  sine  exanthemate) ^  or  no  angina  {scarlatina 
f^  manthemate).     In   some  atypical    cases  a  definite  diagnosis  is 
"^possible,  as  in  acute  nephritis  with  urjemia,  fever,  sore  throat,  and 
P^ro-enteritis,  without  the  characteristic  rash.     Recurrent  forms  are 
Jot  frequent.    They  occur  in  the  middle  of  the  third  week,  and  result 
»Foni  incomplete  elimination  of  the  virus  during  the  first  attack.    Many 
0' these  cases  are  septic  complications  rather  than  actual  recurrences, 
^^rding  to  Koerner,  only  forty  relapses  arc  on  record. 
The  differentiation  is  as  follows : 

Scarlet  Fever. vs. Skpsis. 

"ri?ht-red   erythema,    with   small   red         A  very  deep  purple- rod  rash,  sometimes 
pApiiles.  spreadinp:  over  ent ire  body. 

The  eruption  is  much  the  same  in  both  diseases,  the  same  places  being  exempt. 
Miliaria  are  rare.  Frequent. 

«*ther  typical  desquamation.  Desquamation  also  observed,  but   less 

frequently. 
Criteria  {g.  v.):   angina,  tongue,  abrupt         Etiology  (lacking in  cnpto^enetic  type), 
onset,  glands,  etc.  chills,  sweats,  fever  irregularity,  elii»ical 

course,  polymorplious  exantl»ems,  etc. 
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Diphtherm  is  often  differentiated  with  difBculty.  A  simple  ery- 
thema is  sometimes,  though  not  very  often,  ohserved  in  diphtheria 
When  present  it  is  ilarker,  is  located  more  on  the  trunks  and  is  mo 
transitory  than  in  scarlatina  (see  TiinaAT  Complicatio-Vs). 

Drug  ra,ihe.f,  from  belladonna,  quinine,  iodide,  chloral,  or  copaiba^ 
may  be  easily  differentiated,  if  the  cardinal  signs  rather  than  the  raslj 
alone  are  considered. 

Measles  and  Uerman  measles  (q,  v.).  Acute  exfoliating  dermatiiU 
also  begins  with  fever,  with  a  spreading  erythema,  and  very  early 
desquamation,  but  the  other  cardinal  criteria  of  scarlatina  are  lacking^ 
Erijihema  is  more  transitory;  the  points  are  absent;  it  occurs  with  Ies4| 
fever  and  without  angina  or  adenitis. 

ErifHipelas  jjresents  a  sharp  border,  oedematous  swelling,  marked 
pain,  and  a  slow  advance. 

Prognosis,— This  should  always  be  guarded  for  at  least  one  month* 
The  outcome  often  depends  on  the  genius  epidemicus,  since  the  mofN 
tality  ranges  between  2  and  40  per  cent.  The  death-rate  averages 
about  10  per  cent.  The  prognosis  is  least  favorable  in  hospital  cases] 
and  in  children.  Most  deaths  occur  under  six  years;  in  childrei 
under  five  years,  the  mortality  is  20  to  30  per  cent.  (Holt).  In  th 
first  year  of  life  the  disease  is  very  fatal. 

The  social  status,  severity  of  the  infection  Oieniorrhagie  forms,  severe| 
nervous  toxtemia),  complicating  sepsis,  necrosis  in  the  throat,  otitis, 
nephritis    (uraemia,    hydrops),    heart,   complications    (high   pulse-rat 
beiug  always  unfavorable),  respirators^  complications,  and  laryngeal 
obstruction,  are  factors  in  the  prognosis. 

Treatment. — There  is  no  specific  therapy  and  the  disease  runs  i 
self-liniitcil  course. 

I,  Fropliylaxis. — Prophylaxis  is  equally  imperative  in*  both  severfl 
and  lit,dit  cases.  Indeed,  the  light  or  ambulatory  forms  are  often  the 
nifjre  dangerous.  Isolation  is  important,  because  susceptil>ility»  espe- 
cially in  the  young,  is  not  universal  and  the  virus  is  less  penetrative 
than  in  measles,  and  it  is  therefore  possible  to  circumscribe  its  diffusion. 
Care  should  be  taken  to  prevent  transmission  through  schools  and 
by  means  of  fomites  and  by  third  persons-  The  infeeteil  rooiu  should 
be  kept  empty  for  one  month,  and  should  be  exposed  to  the  wind  an 
sun  for  several  weeks.  No  .susceptible  person  should  use  the  roo: 
for  several  months.  The  physician  should  wear  an  operating  gow: 
and  carefully  wash  his  face,  beard,  and  hands,  after  leaving  the  sick- 
room. Quarantine  should  be  maintained  from  six  to  eight  weeks.  Kvenl 
this  is  probably  too  short  a  period.  A  sheet  saturated  with  carl>oH 
acid  or  formaldehyde,  and  hung  before  the  door,  is  of  no  special  valuej 
Formaldehyde  fumigation  has  been  discussed  under  smallpox.  Care  i 
surgical  an<l  puerperal  cases  is  important,  but  the  danger  has  been  ove 
e^stimated.  All  discharges  should  be  disinfected.  IVichbu'ide  wrappin 
should  be  placed  al)out  the  dead  body,  and  the  funeral  should  be  privat 

Schools  should  be  closed  during  epidemics.     In  hospitals  the  cas< 
of  scarlatina  with  streptococcus  infection  should  be  separated  fro 
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rases  of  simple  scarlatina .     Sound  children  should  be  sent  away  from 

the  house  and  isolated  lest  they  spread  the  disease.    If  they  remain  at 

home,  about  one-quarter  of  them  will  contract  scarlatina  (Chapin). 

II.  General  Treatment.     1.  Position.— The  prone  position  in  bed 

is  imperative  in  all  cases,  both  during  the  disease  and  in  the  first  two 

weeks  of  apyrexia. 

2.  Room. — The  room  should  be  light  and  well  ventilated,  though 
somewhat  warm,  especially  in  convalescence.    A  grate  fire  is  advisable, 
and  the  windows  should  be  open  at  the  top.    The  air  should  be  kept 
dry,  since  dampness  tends  to  promote  nephritis.     During  the  fever 
the  skin  should  be  covered  with  linen,  and  in  convalescence  with  wool. 
3.  Skin. — The  eruption  should  be  brought  out,  when  necessary,  by 
pilocarpine  (Demma)  or  with  mustard  baths.    During  the  fever,  the 
patient  should  be  washed  daily  with  warm  water  and  soap,  though 
unnecessary  exposure  should  be  avoided.    The  tension  of  the  skin  is 
thus  lessened,  the  fever  decreased,  and  toxaemic  symptoms,  such  as 
insomnia  and  restlessness,  are  allayed.     During  desquamation,  oil- 
nibs  may  be  employed  to  decrease  the  risk  of  infection  by  dissemina- 
tion of  dry  scales.     They  are,  however,  now  considered  deleterious, 
M  they  decrease  the  functions  of  the  skin,  which  are  of  great  im- 
portance when  the  kidneys  are  involved.     Besides,  infection  is  more 
probably  carried  by  means  of  throat  secretions,  than  by  desquamation. 
Soap  and  warm  water  serve  equally  well.    The  author  is  opposed  to 
antiseptic  soaps  because  of  the  chance  of  absorption  which  may  re- 
*wlt  in  renal  injury. 
■*.  Fever. — The  following  is  a  harmless  fever  mixture: 

^ 

Liquoris  ammonii  acetatis      5iss. 

Tincturse  aconiti njxxiv. 

Syrupi  limonis Sss. 

Aaus q.  s.ad   5vj. 

Misce,  nat  mistura. 

8.— One  to  three  teaspoonfuls  every  four  or  five  hours,  according  to  age. 

^  mixture  tranquilizes,  promotes  the  rash,  and  allays  fever.  Hydro- 
^^fapy  is  useful,  such  as  the  warm  sponge  or  full  warm  bath.  Special 
^  is  indicated  (a)  in  adynamic  cases,  because  of  danger  of  heart- 
Wure;  therefore  the  full  cold  bath  should  always  be  avoided  and 
|he  moderately  warm  bath  should  be  used;  (6)  in  pericarditis;  (c) 
*D  stenosis  of  the  air-passages,  or  dyspnoea;  (d)  in  hemorrhagic  forms; 
^*)  in  arthritis;  and  (/)  in  nephritis. 

5.  Diet. — Water  should  be  given  very  freely.  A  fluid  diet  is  indi- 
*^  by  the  fever,  the  percentage  of  renal  complications,  and  the  dys- 
pwgia.  This  may  consist  of  concentrated  foods,  milk,  soups,  and 
i^Iies.  In  defervescence,  milk-toast,  custard,  puddings,  and  bread 
Mdbutter,  may  be  given.  Eggs  may  cause  albuminuria,  and  should 
werefore  be  avoided.  After  defervescence,  meat,  chicken,  and  fish, 
may  be  allowed.  Meat  is  given  by  some  clinicians  because  the  urea 
IS  usually  eliminated  easily.    Fruit  and  vegetables  may  be  given  freely 
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at  all  stages,  if  this  can  be  done  without  injuring  the  throat.     In  sever 
throat  eompi  ieations,  rectal  feeding  is  indicated.    (See  Gastric  Ulckr*- 
6.  Scarlet  Rhki  m  vnsM. — The  A. B.C.  liniment  (aconite,  bells 
donna,  and  chloroform),  warm  wool  ami  flannel  bandages,  are  helpful 

Tr.  opii  .  5nj- 

Acidi  carbolit'i  "j. 

Tr,  bolladurinjp  Hiij, 

01.  carnpliiirati 5iv. 

M.  et  S. — May  im  applied  on  niasliD  covered  by  cotton 


Salicylates  are  beneficial  in  some  cases»  l>ut  unless  given  in  carefu| 
doses  may  injure  the  kidneys.     If  the  arthritis  is  oijstinate,  aspiratiol 
with  all  surgical  care  and  even  drainage  may  be  indicated. 

7.  Angina. — Ice  in  the  mouth,  ice-cravats,  hot  fomentations  espe4 
cially  for  the  enlarfre<l  glands,  and  l>ol)ell*s  solution  as  a  nasal  douche 
should  be  given.  Care  shoidd  be  exerciseil  in  the  use  of  antiseptics! 
lest  chiltlren  swallow  them.  A  lOper-cent.  peroxide  of  hydrogen,  2-^ 
per-cent.  chlorate  of  potash,  or  2-per-cent.  carbolic  gargle,  may  be  usedi 
Formalin  gargles  are  too  irritating.     Caustics  are  useless.  \ 

For  the  nose  the  following  formula  is  excellent: 


M 


.4cidi  carbolici      ,,,,,. 

Acidi  borii'i 

Cilycerini 

Tr.  iiiyrrllie       - 

Aqiia? u.B 

et  S. — Locally i  in  such  dilution  that  no  irritation  is  fell. 


».  ad  5v. 


Huebner  injects  3-per-cenL  carbolic  solution  iiUo  the  tonsils  (3s| 
b.i.d.  on  each  side).  A  10-per*cent.  n it rate-of-silver  solution  is  used 
with  great  advantage  in  the  early  stages  of  the  angina.  Coincidenf 
diphtheria  is  treated  by  means  of  local  rneajiures  and  antitoxin  (de- 
scribed under  diphtheria),  and  the  antistreptococcus  serum  may  be 
tried  in  streptococcic  angina. 

8.  Lymph  Glands.— Secondary  infection  may  occur,  again.st  which 
prophylactic  care  of  the  mouth  and  throat  is  important,  Ice  should 
be  applied  in  the  begitmiog  only,  and  later  hot  boric-acid  dressings 
when  the  blood-  and  lymph-streams  l>ecome  stagnant.  Iodine  and 
ichthyol  salves  and  surgical  intervention  are  indicated  in  the  ordei 
named. 

9.  Otitis. — ^Otitis  is  treated  liy  copious  boric  irrigation,  given  quiu 
hot  and  at  a  slight  elevation,  and  followed  by  e4|iial  parts  of  glycerin* 
and  laudanum,  5-per-cent.  carbolic  acid,  or  6-per-cent.  cocaine  in  olive 
oiL  Leeches  over  the  mastoid  often  relieve  the  pain.  Examinatior 
of  the  drum  is  rather  impracticable  in  children  with  small  sensitiv* 
meatus.  There  is  said  to  be  no  harm  in  awaiting  spontaneous  rup 
ture,  but  early  puncture  under  cocaine  is  much  safer.  After  rupture 
cotton  with  a  small  amount  of  iodoform  or  boric  powder  should  hi 
applied. 
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10.  Nephritis. — Nephritis  is  treated  (a)  according  to  the  old  prophy- 
lactic rule,  by  which  all  cases,  severe  or  light,  are  confined  to  bed  for 
at  least  four  weeks.  The  urine  must  be  watched.  An  albuminous 
diet  is  said  not  to  be  contraindicated,  since  the  urea  is  usually  well 
eliminated,  but,  according  to  Jaccoud,  the  milk  diet  is  valuable  in  the 
prevention  of  nephritis.  Irritants,  like  cantharides,  are  always  to  be 
avoided.  Tepid  baths  lasting  a  quarter  of  an  hour  should  be  given 
daily,  especially  in  convalescence.  Watch  the  temperature  and  the 
urine  in  convalescence.  Wiodowitz  in  102  cases  used  urotropin 
successfully  as  a  prophylactic.  The  number  of  his  cases  is  too  small 
for  generalization,  but  his  results  are  at  least  suggestive.  (6)  Treat- 
ment of  established  nephritis.  Hot  baths  increase  the  sweat  and  the 
flow  of  urine.  They  should  be  given  twice  daily,  and  may  last  for  even 
an  hour,  but  the  patient  must  be  kept  afterward  between  blankets. 
Albline  diuretics,  such  as  potas.  acet.,  pot.  bicarb.,  p.  citrat.,  and 
infus.  tritici  repentis,  may  be  given;  pilocarpine  for  a  child  two  years 
old,  A  to  A  gr.,  will  often  relax  the  skin.  (See  Treatment  of  Ne- 
phritis.) Calomel  must  be  used  with  great  care  as  a  laxative  and 
diuretic.     Digitalis  in  moderate  doses  aids  diuresis. 

^ 

Infusi  digitalis ov. 

Potassii  acetatis Sss. 

Syrupi  simplicis 3ij. 

AqiUB q.8.  ad  5ij. 

M.  et  S. — One  teaspoonful  every  two  hours. 

High  arterial  tension  should  be  treated  with  nitroglycerine.  For 
convulsions,  chloroform,  chloral,  and  bromides  are  valuable.  For 
vomiting,  iodine  is  most  efficacious  (see  Vomiting  Typhoid).  Vene- 
SttJtion  and  the  administration  of  digitalis  are  necessary  in  severe 
pulmonary  oedema.  For  marked  uraemia,  two  drops  of  croton  oil  in 
P^k  or  placed  undiluted  on  the  tongue,  should  produce  free  catharsis 
in  two  hours.  If  not  successful  by  that  time  it  should  be  repeated. 
Powdered  jalap  (gr.  xv.  to  3j-)  will  unload  the  bowels  in  less  urgent 
^^*8C8.  Early  evacuation  is  indicated  in  pleurisy,  if  chain  cocci  are 
found  by  puncture. 

11.  Tonics. — Such  tonics  as  iron,  arsenic,  and  cod-liver  oil,  are  indi- 
cted in  convalescence.  The  heart  must  be  watched  for  weeks,  be- 
muse the  heart  is  very  often  degenerated. 

12.  Serum. — Marmoreck's  and  other  streptococcic  sera  have  given 
DO  definite  general  results,  although  in  four  instances  the  author  has 
*^n  good  results.  Everything  depends  on  whether  the  streptococci 
f^tht  primary  cause  or  only  secondarj'  symbiotic  organisms.  Again, 
J^munization  against  one  variety  of  streptococcus  does  not  produce 
immunity  against  other  varieties.  In  Vienna,  Moser's  serum  has  ap- 
P^rtntly  been  efficacious.  In  the  St.  Anna  Children's  Hospital,  the 
mortality  was  8  per  cent.,  and  in  other  institutions  it  amounted  to  14.5 
per  cent,  without  serotherapy. 
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MEASLES  (MORBILLI,  RUBEOLA). 


DefimtiDn. — An  acute,  highly  infectious  disease,  characterized 
an  inilial  curyza  and  other  inflammations  of  the  air-passages,  bj 
rapiflly  spreading  eruption,  a  fever-curve  with  a  double  summit,  an< 
by  toxa^nia. 

History. — Its  first  clear  description  dates  from  Rhazes  (980-103 
A.D.).  It  is  a  very  old  disease  and  was  widely  epidemic  in  the  eig^ 
teenth  century. 

Etiology* — (a)  SmceptibUity  is  almost  universal;  few  individuc 
escape  (14  percent,  only  [Madsen]),  and  one  attack  generally  confe 
immunity,  thougli  this  is  sometimes  congenitaL  A  second  attack  i 
relatively  rare,  although  third  and  fourth  attacks  are  known  to  ha^ 
occurred,  (b)  Age — It  is  rare  during  the  first  five  months  of  lifit 
and  it  occurs  most  freqoently  after  the  first  year.  Twenty  instance! 
of  placental  transmission  to  the  child  are  reported.  It  is  more  commoj 
in  adults  than  is  scarlet  fever.  In  Schwalbe's  collection  of  16,9i^ 
cases, 50.4  percent. occurred  in  the  first  five  years;  42  percent,  betwed 
five  and  ten  years;  5.2  per  cent,  between  ten  and  twenty  years, and  2j 
per  cent,  after  twenty  years  of  age.  (c)  iSiivfon — !\Ieasles  occui 
mostly  ill  the  winter  and  in  the  cooler  spring  months,  id)  The  actui 
virm  is  unknown.  Protoj^oa  are  said  to  have  been  found  by  Doehli 
and  bacilli  by  Canon  and  Piclicke,  The  longevity  of  the  virus  withoti 
the  body  is  not  great.  It  exists  in  the  blood,  tears,  skin,  and  in  th 
bronchial  and  nasal  secretions.  Its  activity  is  greatest  finring  the  catat 
thai  stage,  but  it  is  also  dangerous  during  the  eruption »  and  possiljS 
even  during  incubation  and  desi|mimation.  Ilektoen  twice  succeedej 
in  inoculating  the  disease  from  the  blood  of  measles  patients.  j 

Propagation  usually  occurs  by  personal  contact,  and  rarely  througl 
a  third  person.  Aerial  transmission  is  fref|ucnt,  whence  isolation  i\ 
the  home  is  not  always  prophylactic.  For  this  reason  the  disea^ 
usually  runs  through  the  family.  The  most  frequent  means  of  dii 
semination  is  the  school-room.  It  is  more  often  epiilemic  than  j 
scarlatina,  and  epidemics  range  more  widely  through  the  countrj 
They  last  from  four  to  six  months.  f 

General  Clinical  Course.— The  stages  are:  (I)  Incubation  of  nin 
or  ten  days;  (II)  initial,  catarrhal,  or  prodromal  stage  of  three  0 
four  days,  with  fever,  catarrhal  symptoms  in  the  eyes,  nose,  etc.,  anl 
an  enanthem;  lIII)  the  eruptive  stage,  lasting  four  or  five  dayi 
with  renewed  fever,  intoxication,  eruption,  and  inflamed  mueosfi^ 
(IV)  the   desquamative   period  of  variable  duration. 

L  Ineubation.^The  incubation  la^sts  nine  or  ten  (or  fourteen 
it  ays. 

II.  Then  tfie  catarrhal  (initial,  prodromab  invasion)  symptain 
appear.  The.se  are  chilly  sensations,  malaise^  frontal  headache,  red 
ness  of  the  eyes,  lachrymation,  photophobia,  eoryza,  and  sneezing;  drj 
ness,  redness,  and  pain  in  the  nose,  in  the  throat,  and  in  the  bronchi 
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The  Paihogaomonic  Sign  of  Measles  {KopUk's  Spots). 

'•*  t,-<>TlMi  tli*«r*tn  m«nMlii»  •pott  tm  th*  huncui  or  bbml  mu^nu*  mi'mliraui?,  »jiuwin«  I  lie  l!ii>lAtcitl 


'«3  2    -Bhnw  th«  pATtUHy  diffuw  eruption  on  the  ihucour  membrane  of  the  (?beek«  and  lips;  |>Alotie« 
-^liiiiMik  iiilttnixsriitil  Amang  r«»^'reil  patcbesi,  the  biiter  .'■ihitiririi^  numenm*  pa.le  hbtij«li-whiie  j<rx>t». 

fhl  Ji^-Tlje  arr'^rtiii*''  "t  >ue  biiccaJ  ur  iabiA)  m^lcol|^  incnibrnne  when  ihe  menAles  aixjtsi  cnmptet«ly 
•«rMlnrMi,  with  the  myriad?*  of  Uhiii^b- white  •|*eck*.  The  e3uuj them  i»n  the  akii* 
'Jly  flevelfipwL 

f  ^  iiuu*  piotiiAtUI*  Hpt  to  be  mii>tnken  fur  meikHle*  ppoiA,     M(|c«iua  membrane  Qfirmniin  hu 

!•»  J  ATM  ifiimjumloil  by  a  tmi  ATwa.     Alway*  «ii*eretc. 
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and  cough,  which  develops  after  one  day.    Vomiting  may  occur.    The 
Tcspiratory  symptoms  are  due  to  a   mucous-membrane    enanthem 
(Rehn)  which  is  said  to  be  seen  at  autopsy  on  other  mucosae.    Exam- 
ination of  the  throat  reveals  Koplik's  spots  (Plate  II)  in  86  to  97  per 
cent,  of  cases,  described  by  him  in  1886,  and  by  Filatow  in  1885.    They 
are  practically  constant  on  the  buccal  mucosa  near  the  molars,  and  are 
found  on  the  first  day.    They  are  round,  of  a  bluish-white  color,  and  are 
surrounded  by  a  reddish  areola.     Early  catarrhal  symptoms  are  more 
common  in  measles  than  in  any  other  acute  infection  of  childhood. 
The  initial  fever  reaches  102°  or  103°,  and  declines  gradually  during 
the  third  and  fourth  days.     Occasionally  there  is  a  prodromal  rash, 
which  is  mostly  hypersemic,  though  rarely  macular  or  papular. 

III.  The  eruption  begins  on  the  fourth  day  with  papules  on  the 
temples,  cheeks,  forehead,  and  then  on  the  back,  wrists,  forearms, 
and  on  the  anterior  surface  of  the  body  and  legs,  in  order  of  progres- 
sion as  named ;  with  the  appearance  of  the  eruption,  the  fever  again 
rises.  The  eruption  disappears  on  pressure  or  on  lateral  stretching 
of  the  skin,  and  is  palpable  and  superficial.  There  are  always  islets 
of  normal  skin,  even  in  the  thickest  eruption.  The  glands  are  usually 
enlarged  and  there  is  more  or  less  marked  sweating. 

The  general  and  local  symptoms  usually  abate  on  the  sixth  day, 
and  the  fever  falls  by  crisis.  In  severe  cases,  epistaxis,  diarrhoea, 
cerebral  intoxication,  bronchiolitis,  pneumonia,  hypostasis,  cyanosis, 
and  asphyxia,  may  be  observed,  and  death  may  result  from  lung  in- 
volvement, mixed  infection,  or  decreased  physiological  resistance. 

IV.  Desquamation. — In  the  desquamative  stage  the  skin  pales,  be- 
comeslightly  pigmented,  and  scales  form.  Convalescence  is  established 
in  eight  or  ten  days. 

Individual  Symptoms  in  Detail.— I.  The  Eruption. — It  is  essen- 
tially the  same  on  the  skin  and  on  the  mucosae.  In  the  mouth  the 
mucosa  is  red  on  the  first  day  of  fever,  and  Koplik*s  spots  are  found; 
on  the  second  day  redness  without  swelling  is  especially  noted  on  the 
tonsils  and  palate.  The  mucous  eruption  may  reach  the  larynx,  in- 
testines, and  genitalia.  Though  the  enanthem  tends  to  spread,  the 
skin  eruption  (exanthem)  is  circumscribed.  The  rash  is  due  to  hyper- 
ipmia  rather  than  to  actual  exudation.  It  fades  on  pressure;  in  some 
cases  the  roseolas  do  not  fade  on  pressure,  but  leave  a  brown-colored 
area,  espe<'ially  in  the  nodular  forms  of  measles.  The  roseolae  usually 
are  discrete,  are  slightly  elevated,  especially  in  the  centre,  from  spastic 
contraction  of  the  bloodvessels  and  (t»denm,  are  light  to  dark  red  in 
color,  are  round  or  crescentic  in  shape,  and  average  2  to  6  millimeters 
in  diameter.  They  always  leave  islets  of  normal  skin  between  the 
independent  spots  of  eruption,  even  in  the  most  difTuse  types.  The 
eruption  follows  a  descending  order  and  reaches  the  lower  parts  of 
the  IxkIv  last.  When  the  eruption  develops  on  the  body  first,  the 
course  is  usually  anomalous.  Itching  may  be  noted,  and  sweating 
may  \ye  marked.  Desquamation  follows  the  same  order  as  the  erup- 
tion, and  is  usually  fine.     Scars  never  result.     The  eruption  is  rudi- 
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mentary  in  those  who  are  debilitated  by  chronic  diseases,  and  is 
exuberant  in  the  healthy. 

The  varieties  are:  (1)  Morbilli  Iceves:  the  usual  form,  with  small 
elevations.  (2)  M,  vesiculosi  seu  miliares.  (3)  M.  papiUosi,  nodular 
measles:  the  eruption  may  feel  slightly  "shotty,"  but  such  induration 
is  always  superficial.  (4)  M,  confluentes  seu  conferti.  (5)  M.  hem" 
orrhagiccB,  benign  or  malignant  (black  measles;  typhoid,  septic, 
adynamic  types).  (6)  M,  sine  exanthemate;  sine  enanthernaie. 
"Recession"  of  the  eruption  (fading  or  "striking  in")  is  usually  a  sign 
of  heart-failure. 

II.  The  Fever. — ^The  curve  is  not  absolutely  typical.  It  begins 
suddenly  without  a  chill,  and  falls  on  the  second  day,  perhaps  even  to 
normal,  rises  again  with  the  eruption,  and  reaches  its  maximum  in 
thirty-six  hours,  thus  giving  a  curve  with  a  double  summit.  It  usually 
falls  by  crisis  before  the  eruption  disappears.  Fever,  after  the  eruption 
begins  to  fade,  indicates  complications.  In  rare  cases  fever  is  absent. 
The  temperature  is  normal,  even  subnormal  during  desquamation. 
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III.  The  Respiratory  Tract. — Nasal  catarrh  is  of  special  momen 
in  sucklings.  I^pistaxis,  fibrinous  rhinitis,  and  diphtheria,  are  uncom 
rnon  complications.  Catarrhal  laryngitis  may  occur,  accompanied  b 
hoarseness  and  false  croup;  oO  per  cent,  of  the  cases  suffer  from  ere 
sions  or  ulcerations  of  the  larynx  (Rilliet  and  Barthez),  16  per  ceni 
from  psmidomemhranous  laryngitis,  and  lo  per  cent,  from  simple  ir 
flammation.  Laryngeal  comj)lications  are  not  necessarily  febrih 
Bronchial  catarrh  cannot  he  excluded  by  the  absence  of  rales.  ] 
may  reach  the  smaller  tubules  and  usually,  hut  not  always,  occurs  lat 
in  the  disease.  It  produces  a  clear,  stringy,  viscid  sputum  whic 
may  later  become  purulent  and  nummular.     The  bronchial  glanc 
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are  a.lways  swollen.    Simple  atelectasis  may  occur,  and  may  occasion 
indeterminate  breathing  and  dulness,  which  decreases  with  change 
of  posture  or  deep  breathing.    Bronchopneumonia  occurs  in  6  to  12 
per  cent,  of  the  cases  and  is  the  most  frequent  fatal  complication.    It 
diflFers  from  other  lobular  pneumonias  in  its  rapid  development,  and 
its  greater  tendency  to  pus  formation,  which  result  from  the  fact  that 
the   measles-catarrh  promotes  the  action  of  the  pneumococcus  and 
pyogenic  cocci.    The  temperature  is  often  no  higher  than  in  bronchitis. 
There  are  often  bronchial  breathing  and  other  physical  signs.     In 
some  cases  they  may  not  be  detected  clinically.    Toxaemia  and  car- 
bon-dioxide   narcosis    accentuate   the   patient's  distress.     Broncho- 
pneumonia is  rapid  in  development,  but  slow  or  sometimes  incomplete 
in  resolution.     It  may  result  in  interstitial  pneumonia,  gangrene,  or 
tuberculosis.     The  latter  is  a  dreaded  sequel  of  measles.    It  occurs 
ifl)  as  a  miliary  invasion,  and  develops  in  the  brain  much  more  fre- 
quently than  in  the  lungs.     It  is  caused  by  the  bacilli  from  old  ca- 
seated  bronchial  glands  which  are  released  by  solvent  substances  which 
ifwtch  them  from  the  lungs  by  way  of  the  lymph-vessels.    It  also  occurs 
ib)  as  a  fresh  tuberculosis  developing  upon  a  bronchopneumonia. 
This  variety  may  heal  or  apparently  recover,  to  break  out  anew  at 
*  later  time.    Croupous  pneumonia  is  as  infrequent  as  pleurisy.    Pleu- 
risy is  in  most  cases  secondary  to  lobular  pneumonic  foci  and  may 
cause  effusion. 

IV.  Oardiae  Symptoms. — ^These  are  rare.  Accidental  bruits  may  be 
k«ard.  Toxaemia  may,  in  exceptional  cases,  cause  myocardial  degen- 
cfation. 

V.  The  Digestive  Tract. — ^The  tongue  is  coated.  There  is  thirst 
and  aphthae,  and  stomatitis  may  be  observed.  As  a  result  of  an  intes- 
final  enanthem,  diarrhoea  (which  is  important  prognostically) ,  mucus 
ui  the  stools,  and  (anatomically)  swelling  of  Payer's  patches,  have  been 
described.    The  liver  is  seldom  swollen. 

VI.  The  HervouB  System. — Ner\'ous  symtoms,  such  as  delirium, 
sopor,  coma,  or  convulsions,  may,  in  rare  cases,  result  from  severe  tox- 
emia, even  though  the  delicate  nervous  system  of  children  is  seldom 
involved  in  measles.  Nervous  symptoms  may  occur  in  protracted 
pneumonia,  and  doubt  may  exist  as  to  whether  they  are  caused  by 
the  measles,  miliary  tuberculosis,  tuberculous  meningitis,  or  carbon- 
dioxide  narcosis.  Paralyses,  myelitis,  muscular  atrophy,  polyneuritis, 
and  polymyositis,  are  most  infrequent. 

VII.  Oenito-TJrinary  Tract. — Acetonuria  and  albuminuria  are  fre- 
quent. Ehrlich's  diazo  reaction  occurs  in  nearly  100  percent,  of  the 
cases.  Nephritis  is  very  uncommon.  It  may  occur  during  desquama- 
tion, but  is  more  often  due  to  complicating  diphtheria,  or  tubercu- 
losis.    Gangrene  of  the  genitalia  has  been  observed. 

VIII.  Other  Symptoms. — The  spleen  and  lyniph-nodes  are  but 
slightly  swollen;  bone  and  joint  complications  are  rare;  keratitis  is 
infrequent;  otitis  media  occurs  in  a  small  percentage  of  cases,  although 
acme  observers  have  found  it  in  as  high  as  50  to  60  per  cent.     It  is 
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said  that  streptococci  in  the  conjiitictivie  are  much  more  frequent  m 
severe  than  in  mild  cases.  The  red  cells  are  little  altered,  while  the 
leukocytes  show  a  relative  lymphocytosis,  with  ana  bsolute  leukopenia. 

DlJTEKENTlATION   PROM    GCRMA^N   Me.ISLES    AND   SCARLATINA. 


GsR&LAN  Measles 


Scarlatina 


Meiasl£S 


Incubation:    14  to  21  days. 

Prodromes:   absent,    short, 
or  light* 

Invasion :      very  niil<L 


Exanthem:  the  rash  is  the: 
firet  symptom,  usually 
appearing  on  the  first  or 
fiHcond  tiay  on  the  face;  &s 
fiiiiall  red  dots,  rosy  and 
brighter  than  in  measles: 
small,  little  elevated,  and 
thick  about  the  mouth* 
They  do  not  fuK©,  Less 
crescent ic  than  in  mea^ 


Enfinthem^  etc:  may  be 
dillfui^e  redness  of  ttiroat 
and  conjunct ivse. 


Glands:  usually  erJarged, 
hard,  tender,  especially 
posterior  cervical,  also 
axillary  and  inguinaL 
Spleen  somewhat  en- 
larged. 

Constitutional  fiymptoma 
few;  no  depresj?iiou;  no 
leukocytosis-  little  pulse 
increase  ana  fever. 


[implications:    practically 
none, 


2  (1  to  7)  days. 

Brief,  a  few  hours  to  1  or 
IJ  days. 

Sudden,  stormy,  vomiting, 
convulsions,  angina,  and 
adenitis. 

Appears  on  first  or  second 
Jay,  reaching  a  maximum 
on  second  to  fourth  day 
first  below  clavicleH,  in- 
volving  face  later,  dusky- 
red,  diffuse,  burning,  leav- 
ing mouth  and  eyes  free 


Angina  proportionate  to 
skin  eruptions;  dusky- 
red;  tonsillar  plugs;  con- 
junctivce,  bronchi,  intes^ 
tine^  usually  intact. 


Proportionate  to  angina, 
hence  largely  cervical 
Enlarged  spleen. 


9  to  10  days. 

3     to    4    days,    generally 
markedly  catarrual. 

C^atarrhal  symptoms. 


Occurs     on     fourth 

greate.st  on  fifth  or  sixth 
day,  on  the  face,  forehead, 
and  about  the  mouth, ' 
brick- red  elevated  pap- 
pules  or  crescent  ic  isleta 
of  eruption,  always  witb 
areas  of  healthy  skin  be- 
tween. 


Koplik's  spots;  patchy  red- 
ness of  throat;  photo* 
phobia;  conjunctivitis, 
marked  bronchitis,  very 
often  bronchopneumon- 
ia;    diarrhoea    in    some 


Mostly  at  angle  of  jawj 
rarely  systematic  en- 
largement. No  enlorgie- 
mcnt  of  spleeu 


Much  depression  with  rash, 
coated  tongue  with  peel- 
ing on  the  fourth  day 
(Strawberry  tongue);  fe- 
ver 11)5°  to  106^;  pulse 
increased  more  than  fe- 
ver ;  lysis  o n  se vent  h  day ; 
leukocytosis. 

Nephritis,  arthritis,  endo- 
carditis, sepsis,  periaden-- 
itis. 


.d 


Depression,  coated 
anorexia;         fe\*er-curve  | 
with  two  elevations;  cri-  j 
sis  on  seventh  day;    no  > 
leukocytosis. 


Catarrhal  pnei 

risy,  tuberculosis. 


iif^fflPf 


Convalescence:  rapid:  de«-  Prolonged,  tardy;  dpsqua-|Often  prolonged;  desqua- 
mation rarely  copioua 
and  always  fine. 


quamation  rarely  copious.  ^ 
and  always  fine- 


mat  ion  copious  and  usu- 
ally in  shreds  (hands  and 
feel). 
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^3iagnosis. — ^The  diagnosis  depends  upon  the  existence  of  an  epi- 
denaic,  and  upon  consideration  of  all  the  symptoms  rather  than  of 
th^  eruption  alone.  Differentiation  from  typhus,  where  there  is  also 
cat:arrh,  is  made  by  the  greater  general  disturbance  in  typhus,  its 
more  sudden  onset,  higher  fever,  greater  swelling  of  the  spleen,  and 
by  the  fact  that  the  roseolous  eruption  becomes  petechial  and  is  least 
laaxked  on  the  face. 

Sepsis  with  a  morbilliform  exanthem,  the  early  stage  of  influenza, 
syphilis  (in  which  other  secondary  symptoms  appear  with  the  erup- 
tion), and  variola  (q.v.),  may  sometimes  delay  the  early  diagnosis. 
In    drug-eruptions    (those  of  turpentine,  iodides,  copailffa,  and  anti- 
pyrin),  the  diagnosis  may  be  most  difficult.    The  fever,  Koplik's  spots, 
catarrh,  and  central  elevations  in  the  eruption,  are  indications  of  measles. 
Prognosis. — The  mortality  is  very  great  among  aboriginal   races. 
In  the  Fiji  Islands  the  death-rate  was  very  high.     In  the  Samoan 
Islands  4,000  deaths  followed  the  introduction  of  measles,  in  1893. 
The  usual  important  factors  are:   (a)  The  genius  epidemicus:  Henoch 
records  30  per  cent,  and  Heubner  37  per  cent,  in  some  epidemics.  The 
mortality  in  a  German  epidemic  of  2,881  cases  was  only  1  per  cent. 
(Heissler).     (6)  Individual  resistance:    in  private  practice  3  per  cent. 
is  the  average  death-rate.    It  is  higher  in  institutional  practice  and  in 
the  army.    It  is  16  per  cent,  in  the   children's  hospitals  in    Paris. 
Measles  ranks  third  among  the  exanthemata  in  mortality,     (c)  Age: 
The  death-rate  is  highest  at  the  second  year;  55  per  cent,  of  fatal  cases 
occur  in  the  first  two  years  of  life  (Henoch),     (rf)   Complications  are 
moreimportant  than  the  disease  itself;  e.g.,  tuberculosis  and  broncho- 
pneumonia, which  is  the  worst  complication,  with  a  mortality  of  33 
per  cent. 

Treatment. — 1.  Prophylaxis. 7-Prevention  is  important,  especially 
|n  children  under  two  years,  in  severe  epidemics  with  pneumonia, 
in  the  weakly,  and  in  cases  of  pertussis.  Though  the  mortality  and 
complications  are  greater  in  adults,  it  is  of  no  advantage  to  contract 
ineasles,  and  the  too  prevalent  practice  of  allowing  the  disease  to  run 
through  the  family  must  be  condemned.  In  all  cases,  the  secretions 
from  the  nose,  throat,  and  bronchi,  must  be  disinfected,  and  general 
sanitarj'  care  should  be  exercised  as  in  smallpox  and  scarlatina. 

^'  Hygiene. — The  patient  should  have  fresh  air,  a  warm  room, 
^t  in  bed  until  after  desquamation,  and  a  liquid  diet.  A  mustard 
bath  may  be  employed  in  order  to  bring  out  the  rash. 

3.  Catarrhal  Symptoms. — Photophol)ia  does  not  necessitate  a  dark 
^^ni.  Some  sunlight  should  be  admitted.  A  boric-acid  solution 
should  be  dropped  frequently  into  the  eyes  and  vaseline  applied  to  the 
lids.  Prophylactic  care  of  the  mouth  is  necessary.  To  relieve  pain 
^^  the  ears,  belladonna,  opium,  and  a  1-per-cent.  cocaine  solution 
°^ay  be  used ;  paracentesis  is  indicated  for  gathering.  The  nose  should 
^  douched  with  DobelKs  solution.  Tr.  belladonnae,  \vi  i.-iii.  may 
^  given  every  two  hours  for  coryza  until  flushing  of  the  face,  increase 
of  pulse-rate,  or  a  dry,  red  throat,  develops. 
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4*  Antipyresis. — Antipyretics  are  indicateci  (a)  in  snclden  high 
elevation  with  severe  cerebral  tox^raia;  and  (b)  in  high  fever  with 
diffnse  bronchitis  or  pneumonia.  They  are  given  most  efficaciously 
in  t!ie  form  of  haths,  with  cold  affusions  to  the  head  and  neck.  Wine, 
leeches  to  the  mastoids,  mustard  plasters,  and  laxatives,  may  also 
be  indicated  in  toxaemia* 

5.  Tho  CirculatioE. — The  heart  rarely  retjuires  treatment,  except 
in  septic  types  or  in  pulmonary  complications,  when  camphor,  am- 
monia (aromatic  spirits),  strychnia,  wine,  or  coffee,  ure  intlicateiL 

6.  Respiratory  Sjrmptoms,— Care  of  the  mouth,  a  soft  or  litpiid 
diet,  inhalations  of  steiiin,  hot  fomentations  over  the  larynx,  warm 
baths,  emetics  (such  as  apomorphine  or  ipecac),  and  possibly  intubation 
or  tracheotoHiy,  are  i indicated  for  laryngea!  complications.  Bronchitis 
should  l)e  treated  with  ipecac,  codeine  Tmorphine),  emetics,  inhala- 
tions of  steam,  massive  hot  packs  to  the  chest,  and  cold  affusions  over 
the  nape  of  the  neck  (see  Acite  Rronchitis);  stimvdation  for  pneu- 
monia iq.i\)  may  be  indicated- 

7.  Alimentary  Tract. — Enemata  relieve  constipation.  When  iliar- 
rlnea  is  excessive,  opiinn,  !iot  wine,  or  cognac,  demulcents,  hot  appli- 
cations, and  |>hysio|ogical  salt-solution  by  rectum,  are  indicated,  ■ 


I 
I 


8,  The  Skin,— The  skin  shonbl  be  rubbed  with  olive  oil; 


-per- 


cent, menthol  salve,  or  1-per-cent*  cari>olic  solution,  relieves  itching. 
9.  Complications. — The  treatment  of  complications,  such  a*s  tuber- 
culosis, pertussis,  etc.,  will  lie  desrribed  under  these  topics. 


RUBELLA. 


Sjmonyms. — Rubeola  not  If  a,  (rcrman  meajstt\s,  Roihebi. 

History, — Rubella  was  first  described  by  Bergen  (1752)  in  Ger- 
many, and  its  separate  existence  was  established  by  ilaton  (1815)  in 
England,  though  it  is  still  called  by  some  writers  a  hybrid  form  of 
measles  and  scarlatina.  It  is  more  often  confused  with  atypical  scar* 
latina  than  with  atypical  measles.  By  the  CJermans  it  is  called  rubeola, 
thotigh  we  employ  ruljeola  as  synonymous  with  measles. 

Definition.— An  independent  infection,  which  occurs  often  in  those 
who  hnve  had  measles  and  .scarlatina.    One  attack  confers  immunity. 

Etiology. — Its  etiolog)'  is  not  known.  Most  cases  occur  during  the 
first  lialf  of  the  year.     The  disease  most  frecpiently  attacks  children. 

S3miptoms. — I.  The  Incubation. — The  incubation  lasts  from  ten 
to  twelve  (or  perhaps  fourteen  to  twenty -one)  days. 

IL  Prodromes. — Prodromes  may  be  lacking,  or  for  a  period  of 
from  two  hours  to  a  day, there  may  be  cough,  slight  photophobia,  or 
sneezing.  Slight  temperature  and  a  few  general  symptoms,  such  as 
chilliness  or  headache,  usually  develop. 

Ill,  The  Eruption, — The  eruption  occurs  on  the  first  day,  usually 
in  the  palate  and  throat.  It  resembles  measles,  and  consists  of  hyper^ 
lemic  punctate  red  spots  (Forscheimer's  spots).    The  skin  is  red,  and 
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the  eruption  disappears  at  first  under  pressure;  then  the  macules  be- 
come darker  and  more  circumscribed;  later,  the  eruption  does  not 
entirely  disappear  under  pressure.  There  are  two  forms,  the  cir- 
cumscribed and  the  diffuse.  The  eruption  becomes  slightly  elevated, 
does  not  fuse  as  it  does  in  measles,  and  erythema  is  not  present  about 
the  points  of  eruption  as  it  is  in  scarlatina.  Anatomically,  it  is  a  capil- 
lary hypersemia  of  the  papillary  and  upper  layers  of  the  corium, 
accompanied  by  slight  inflammation  and  exudation  between  the  corium 
and  epidermis.  It  advances  in  "jumps,"  and  fades  in  one  place  while 
it  blossoms  in  another.  It  appears  first  on  the  scalp  and  face,  and 
progresses  downward  to  the  neck,  body,  arms,  and  lastly  to  the 
legs  and  feet.  Unlike  scarlatina,  spots  may  be  observed  about  the 
lips.  The  eruption  is  greatest  on  the  upper  parts  of  the  body,  and  is 
increased  by  constriction  or  by  pressure  of  the  clothing.  Its  average 
duration  is  from  two  to  four  days.  The  papillae  of  the  tongue  show 
slightly  through  the  fur.  Desquamation  is  minimal  and  fine.  Trach- 
eitis, or,  rarely,  bronchitis,  may  be  observed.  Almost  characteristic 
is  the  swelling  of  the  posterior  cervical  and  post-auricular  glands. 
There  may  be  some  angina,  dysphagia,  or  anorexia. 

IV.  The  Oonstitutional  Symptoms. — The  constitutional  symptoms 
are  few.  The  fever  is  usually  slight.  Its  duration  averages  three  days, 
and  it  falls  by  crisis  or  lysis  when  the  eruption  has  matured.  Except 
in  a  few  American  epidemics,  urgent  nervous  and  other  complica- 
tions, such  as  icterus,  albuminuria,  nephritis,  or  colitis,  have  rarely 
been  observed. 

Diagnosis. — ^The  diagnosis  is  often  very  difficult  and  the  unity  of 
the  disease  is  sometimes  questioned  (see  Measles).  The  *' fourth 
disease/'  described  by  Dukes,  is  said  to  present  a  longer  incubation 
and  more  diffuse  rash.  Erythema  infectiosum,  emphasized  particu- 
larly by  Escherich,  is  a  weaUy,  contagious,  maculo-papular  erj'thema, 
prevalent  particularly  in  the  spring  and  fall,  and  occurring  chiefly 
on  the  extensor  surface  of  the  extremities,  and  rarely  on  the  trunk. 

Prognosis.— The  prognosis  is  good,  and  therapy  is  symptomatic. 
Isolation  is  theoretically  advisable.  / 


ERTSIPELAS. 

Synonym. — St,  Anthony's  Fire. 

DefiniUon. — An  acute,  febrile,  contagious  disease  caused  by  Fehleis- 
sen's  Streptococcus  erysipehtos.  It  is  characterized  bv  a  peculiar 
circumscribed  inflammation  of  the  skin  and  adjacent  mucosae,  which 
tends  to  rapid  and  broad  extension.  It  usually  runs  a  self-limited 
course,  with  slight,  if  any,  visceral  involvement. 

ffifltory. — Erysipelas  was  known  to  Hippocrates  and  Galen.  Trous- 
seau (1848),  in  France,  maintained  that  it  was  always  a  wound 
infection.  Werner,  in  England,  maintained  that  it  was  an  infec- 
tious disease,   and  Koch  (1880)  found  the  streptococcus,  which  was 
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more   fully   described    by   Fehleissen    (1881)   and   which   bears   Ms 
OBine- 

Etiology. — It  Ls  wide-spread,  and  sporadic  cases  are  seen  in  almost 
every  centre  of  population.  It  occasionally  breaks  out  epidemiciUly. 
It  prevails  largely  in  the  early  spring  months;  60  per  cent,  of  casea 
occur  l>etweeii  Januar)*  and  May  (Anders)*  In  the  preantiseptic 
era  it  was  the  dread  of  hospital  physicians,  and  even  at  this  day  it! 
occasionally  visits  the  most  sanitar^'  institutions.  It  is  conveyed  hy 
a  thirti  person  and  by  foinites;  aiid»  iufrctjuently.  l»y  unclean  instru 
ments,  and  vaccine.  Ca.ses  of  placental  transmission  to  the  fcetus  are 
known.  The  virus  is  not  particularly  penetrating  hut  may  adhere  to: 
ch>thiug  and  furniture  with  great  tenacity.  Individual  predisposition 
varies^  but  many  persons  have,  apparentUt  a  natural,  or  perhaps  a 
hereditary,  susceptibility  to  the  disease.  It  is  like  rheumatism  or  acute 
angina,  in  that  it  often  recurs  repeatedly.  It  occurs  mostly  in  the  female 
sex  {73  per  cent,  of  the  cases).  Alcoholism,  debility,  and  chronic  ne- 
|>liritis,  are  pi-edisposing  factors.  Any  distinction  between  *'  idiopathic" 
and  *' wound"'  erysipelas  is  artificial,  for  in  practically  every  instance, 
^me  abrasion,  though  perhaps  too  sinall  for  the  eye  to  detect,  occur3j 
in  the  skin  or  mncosa*. 

Bacteriology. — The  Streptococcus  erj\sipelatos  (sen  pyogenes  longus) 
was  ftnmd  in  the  iympli-vessels  liy  Fehleissen,  who  first  drew  the  dis^ 
ti  net  ion  Ijctween  erysipelas  and  phlegmon.  Though  it  strictly  coincides 
with  Koch's  criteria,  its  absolute  differentiation  from  the  Streptococcua 
pyogenes  is  impracticable.  Inoculations  from  ciises  of  erysipelas 
sometimes  produce  suppuration.  Pus  from  abscesses  has  caused 
erysipelas,  andju  certain  cases,  erysipelas  and  suppuration  have  de- 
veloped simultaneously.  This  has  given  some  weight  to  the  theory 
of  the  bacteriological  unity  of  erysipelas,  suppuration,  and  septi*- 
ca-mia. 

Symptoms. — I.  Incubation,— Incubation  lasts  from  three  to  seven- 
davs  (fifteen  to  seventy-two  hours  in  direct  intx^ulations)* 

1L  The  Eruptive  Stage. — (a)  This  stage  usually  begins  with  vomit- 
ing, fever,  chill,  and  the  eruption^  and  is  sometimes  preceiled  by  gen* 
eral  symptoms,  such  as  fatigue,  anorexia,  or  pains  in  the  joints.  The 
fever  rises  rapidly  to  103*^.  The  chill,  occurring  in  75  perc*ent,  of  the 
cases,  is  usually  preceded  by  a  few  hours  of  general  discomfort.  It 
is  absent  chieHy  in  erjsipelas  which  is  secondary  to  other  diseases, 
(i!>)  The  eruption,  in  typical  ca^es,  first  appears  on  the  face  (95  per 
cent,  of  the  cases),  near  the  inner  cant  bus  of  the  eye,  near  the  nose, 
or  on  the  cheek.  It  consists  of  a  hard,  bright-red.  slightly  elevated, 
burning,  and  painful  area  of  inflammation,  which  pits  but  little  on 
pressure,  though  its  color  may  disappear.  Pathologically,  ensipelas 
is  simple  inHainmation;  in  and  under  the  skin  are  found  crdema, 
hypenemia,  while-  and  red-<*ell  extravasation,  and  streptococci  which 
advance  in  the  lymph-clefts,  and  are  most  abundant  in  the  spreading^ 
edge,  but  are  also  found  in  the  lymph-vessels  beyond  it  Its  elevated 
red  edge  is  sharply  marked,  or  **wall-like."     As  the  area  spreads^ 
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the  ^Icin  becomes  much  swollen,  oedematous,  smooth,  tense,  red,  and  hot, 
causing  a  shapeless  swelling  of  the  eyes,  nose,  lips,  and  ears,  and  ob- 
\\tcra.ting  the  facial  lines  and  expression.    The  extent  of  this  area  is 
indicrated  by  tenderness,  and  is  therefore  more  accurately  measured 
NfitVi  the  finger  than  with  the  eye.    Under  the  lens,  small  vesicles  are 
always  found.    The  prong-like  advance  of  the  eruption  is  similar  to 
{bat  of  spilt  alcohol,  or,  as  Volkmann  puts  it,  like  burning  paper;  Le. 
it  disappears  behind  as  it  advances  forward.    Its  extension  is  irregular, 
Wause  the  streptococci  follow  the  line  of  least  resistance.    If  obstructed 
by  dense  tissue,  deep  attachments,  or  the  so-called  ligamenta  cutis, 
its  course  becomes  circuitous,  asymmetrical,  and  tardy  in  one  area 
ibough  rapid  in  another.     It  is  limited  at  the  base  of  the  skull,  and 
rarely  affects  the  chin,  or  passes  over  it  to  the  opposite  side.    The  neck 
resists  its  advance,  often  successfully,  but  erysipelas  may  course  over 
the  entire  body.    The  sternum,  condyles,  ilium,  and  Poupart's  liga- 
|nent,  check  or  divert  its  progress.    When  apparently  obstructed,  new 
islets  of  eruption  appear  near  by,  which  are  nearly  always  consecutive, 
w  may  be  Seen  by  the  faint  lymphatic  involvement  between  the  foci. 
The  scalp  is  often  unaffected,  but  if  invaded  it  becomes  swollen,  tense, 
*nd  pale  or  blue  rather  than  red,  and  the  hair  falls  out.    The  genitalia 
niay  swell  enormously.     Necrosis  of  these  tissues,  and  also  of  the 
dbow  and  knee,  may  result  from  excessive  tension.     The  first  area 
pales,  and  a  coarse  desquamation  results,  while  the  eruption  at  more 
remote  points  advances.     The  lymph-glands  are  almost  constantly 
swollen,  tender,  and  are  palpable,  unless  hidden  by  oedema.    They 
h^me  enlarged  proportionately  to  the  dermatitis.     The  eruption 
presents  few  variations :  erysipelas  miliare  (vesiculosum) ;  less  frequently 
•  ^ipelas  btUlosum;  erysipelas  squamosum,  or,  in  old  and  cachectic 
fubjects,  erysipelas  hemorrhagicum,    (c)  The  fever  rises  suddenly,  and 
is  highest  on  the  third  or  fourth  day  (103°  to  104°  or  higher).    It  is 
continuous,  then  becomes  remittent  or  irregular,  and  finally,  after 
seven  to  nine  days,  resolves  by  crisis,  or  less  often  by  lysis.    Fever  is 
almost  always  present;   in  very  rare  cases  is  it  wholly  absent.    In  at- 
tenuated erysi[>elas  there  is  little  fever  and  there  are  few  general  symp- 
tonis,though  the  rash  may  be  well  developed.    In  general  the  intensity 
*nd  the  progress  of  the  infection  are  marked  by  the  degree  of  fever. 

Other  General  83rmptoms. — The  pulse  is  soft,  and  ranges  between 
100  and  120;  albuminuria  occurs  in  38  to  G7  per  cent,  of  the  cases; 
moderate  leukocytosis  is  the  rule,  and  there  may  be  some  pain  and 
swelling  of  the  liver  and  spleen.  Nervous  toxtemia,  with  the  exception 
of  headache,  is  uncommon. 

Course. — When  limited  to  the  face  and  head,  eight  to  ten  days 
w  the  usual  duration,  and  a  course  longer  than  two  weeks  is  uncom- 
mon. Erysipelas  migrans  may  last  weeks  or  months,  travel  from  limb 
to  limb,  and  recur  again  and  again.  In  one  of  the  author's  cases  it 
lasted  six  months. 

OompIicatioiUI  and  Sequels.— l.  Nervous.— Toxa^mic  symptoms 
•re  infrequent   except   in   aged,  debilitated,  or    alcoholic   subjects. 
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Detiriiim  is  toxfemic,  but  was  considered  reflex,  resulting  from  trigea^ 
inoiis  involvement,  by  Traube  and  Juccoud,  It  is  an  unfavorable 
development  and  occurs  espeeialty  when  the  scalp  is  invaded,  A  pn^ 
found  typhoid  condition  may  occur  in  debilitated,  or  alcoholic  casefl 
Meningitis,  formerly  confused  with  toxa^mia^  infrequently  follows  or- 
bital cellulitis  or  extension  along  the  fifth  nerve.  Post-febrile  psy- 
choses, multij^le  neuritis,  and  degeneration  of  thecord*  are  exceptions" 
Eye  inflanunalion,  ulceration,  and  blintlness,  are  very  infrequent. 

2.  Circulatory. — Enilocarditis  is  infrequent  though  simple  and 
cerative  tyfjes  may  develop.  IVricar^litis,  n\vocarditis,  acute  dilata" 
lion,  and  arterial  or  venous  thrond>osis,  are  infrequent,  leukocytosis 
is  usually  mo^lcrate,  and  is  generally  parallel  with  the  fever.  High 
counts  usually  in<licate  concomitant  suppuration.  Streptococci  in  tiia 
blood  are  usually ,  but  not  necessarily,  ominous.  I 

3.  Eespiratory. — Erysipelas  may  invatle  the  nose,  throat,  ear, 
larynx,  and  Ivronrhi,  and  begins  with  local  symptoms  or  with  chill 
and  fever.  Erysipelatous  coryza,  otitis,  and  stomatitis,  are  infrequent 
and  are  difficult  of  recognition.  Erysipelatous  angina  is  characterized 
by  much  pain*  sharply  markeil  redness  or  lividity,  a  glazed  varnished 
surface,  marked  anlema  of  the  nvida  and  epiglottis,  antl  the  forma^ 
tion  of  vesicles  or  bulhe.  Sometimes  a  wall-like  margin  is  seen.  GanS 
grene  may  develop  in  severe  instances.  The  neck  glands  may  be 
swollen.  For  the  recognition  of  erysipelatous  angina,  coincident  faHa^ 
erysipelas  is  necessary.  ^ 

Laryngeal  erysipelas  is  more  often  secondary  (to  pharyngeal  erysipe- 
las) than  it  is  primary.  It  is  rare,  severe,  is  easily  or  necessarily  con- 
fusetl  with  glottis  (i*dema,  and  is  marked  by  great  turgescence,  rapid 
spreading  and  swelling,  and  high,  early  fever.  Without  trache- 
otomy, fatal  stenosis  and  extension  to  tlie  lower  air-passages  may 
occnn  The  rare  so-calletl  **erysipela  s|>neumonia*'  is  especially  de- 
scribed by  F'rench  writers.  Though  the  existence  of  this  type  cannol 
be  tlenied,  because  any  infection  may  travel  downward  from  the  throat 
it  is  more  probalily  a  septic  localization  than  "  internal "  erysipel 
In  streptococcus  pneumonia,  the  spleen  is  enlarged  (sepsis)  more  f 
quently  than  it  is  in  ordinar}^  pneumonia.  The  advance  is  rapid,  thi 
extension  is  wide,  the  gray  hepatization  is  great,  and  fibrin  formatioi 
IS  scant  or  lacking.  Nevertheless,  in  pneumococcus  infection  the  sami 
"wamlering  pneumonia**  may  be  seen.  Pleurisy  is  usually  metastatii 
(septic), 

4.  Mmentary.^ — Vomiting    is  often    cerebral.      Exceptional    com 
plications    are     parotitis,  ccsophagitis,  gastritis,    enteritis,   intestin 
ulceration,  hemorrhage,  pain,  icterus,  and  pylethrombnsis. 

6.  Geni to-Urinary. — Albuminuria  (67  per  cent,  of  the  cases)  is  the 
most  constant  visceral  finding.  Nephritis  (4  percent.)  is  often  of  the 
acute  glomerular  type,  and  rarely  becomes  chronic,  Streptocacci  have 
been  seen  in  the  urine  and  kidneys,  especially  in  septic  t\^es.  T}i>ici 
erysipelas  may  begin  in  the  external  genitalia,  especially  in  puerper 
or  may  first  infect  the  internal  mucosa  which  has  been  abraded  dm 
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ing  l&bor.  There  may  be  great  pain,  local  necrosis,  and  imminent 
risk  of  higher  or  peritoneal  invasion.  Accurate  diagnosis  of  the  inter- 
nal form  of  erysipelas  (E.  ptierperale  grave  internum,  Virchow)  can 
seldom  be  made. 

6.  Septic — Subcutaneous  abscesses,  which  are  usually  small,  and 
which  resemble  cold  abscesses  (Tillmann,  Alcalme),  appear  on  the 
head  or  body,  occur  in  6  per  cent,  of  the  cases,  especially  in  alco- 
holic, nephritic,  diabetic,  or  debilitated  patients.  Phlegmons  may  de- 
velop, usually  on  the  legs,  and  are  known  to  occur  even  without  mixed 
infection.  Gangrene  is  fortunately  rare  ( J  of  1  percent.).  It  may  de- 
velop early,  in  the  eye-lids,  in  the  genitalia,  over  the  lean  tissue  cover- 
ing the  joints,  or  it  may  develop  later  in  the  extremities.  Herpes  is 
not  infrequent.  Baldness  may  also  result.  The  joints  may  be  painful 
OT  swollen.  Suppuration  is  metastatic.  Suppurative  adenitis  may 
occur  with  or  without  mixed  infection.  General  fatal  sepsis,  aside 
^rom  the  puerperal  form,  is  infrequent.  It  bears  the  same  relation 
to  local  erysipelas  as  does  miliary  tuberculosis  to  a  local  tuberculous 
focus  (Ponfick). 

Diagnosis. — Diagnosis  is  easy,  when  the  area  is  the  size  of  a  dollar, 
(fl)  because  of  its  very  location;  (6)  because  of  the  early  involvement 
of  the  lymphatics  and  of  the  lachrymal  sac;  (c)  because  in  most  cases 
the  point  of  entrance  can  be  found;  it  may  have  healed;  it  may  be 
concealed  by  the  swelling,  or  lie  an  inch  or  more  away  from  the  first 
eruption;  (d)  because  of  the  redness,  smoothness,  swelling,  and  oedema; 
(f)  because  of  the  elevated,  wall-like  margin;  and  (/)  because  of  the 
prong-like,  irregular  progression. 

In  steeping  eczema,  the  edges  are  not  raised,  the  skin  is  not  smooth, 
there  is  less  fever,  and  the  development  is  slower  than  in  the  ordinary 
type,  and  itching  is  present.  Malignant  pustule  may  cause  redness  and 
swelling,  but  anthrax  bacilli  are  found  under  the  primary  papule  and 
^st.  Dermatitis  veneniata,  or  medicamentosa,  and  pemphigus,  are 
unlike  erysipelas.  Erythema  nodosum  is  discrete,  though  diffuse,  and 
does  not  spread.  Diffuse  simple  erythema  is  a  febrile  affection,  and  of 
short  duration.  Dermatitis  exfoliativa  (Ritter)  in  the  new-bom  is 
•Hrile,  develops  first  about  the  mouth  and  chin,  and  reaches  the  body 
Wid  limbs  later.  Its  diffuseness  and  redness  are  characteristic.  In 
^ff^phangiiis  the  swelling  of  the  lymphatics  advances  toward  the  centre 
and  presents  cord-like  or  net-like  areas,  which  are  neither  confluent, 
^culated,  uniformly  red,  nor  evenly  edged.  In  phlegmon  and  deep 
^yliiU,  the  process  is  deeper  and  harder,  and  the  blisters  and  margin 
^  erysipelas  are  lacking. 

^^ipelatous  angina  may  not  be  diagnosed  without  coincident 
^•<^al  erysipelas.  The  local  findings,  such  as  great  swelling,  dysphagia 
^'rf lymphatic  enlargement,  are  not  pathognomonic;  neither  are  the 
pDeral  findings,  such  as  high  fever,  albuminuria,  nephritis  and  splenic 
tumor. 

^^ipeloid,  a  zoonotic  affection  described  first  l)y  Rosenhach, 
^^^R  especially  in  persons  whose  occupation  leads  them  to  handle 
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meat     It  is  recognized  by  the  ** butterfly*'  eruption  which  develops 

on  both  cheeks  or  on  the  finger-ends,  and  is  unaccompanied  by  fever 
or  general  syinptonis.  'I'he  edge  of  the  eruption  is  clear-cut,  its  ad- 
vancement slow,  its  color  a  dark  livid-red,  and  its  course  lasts  one  to 
three  weeks  Avith  spontaneous  recovery.  Gilchrist  (1904)  reported 
329  cases,  of  which  323  were  caused  by  crab-bites. 

Prognosis. — ia)  In  unconipheatefi  facial  erysipelas  the  outlook 
is  good.  In  general  the  mortality  is  8  to  4  per  cent,  in  private  practice, 
and  double  that  figure  in  hospitals,  {b)  In  enjmpelan  migrans  the 
outlook  is  less  favoralile.  (c)  In  enj.siprlaji  nmimiiynun  (Trousseau, 
Lorain)  the  outlook  is  almost  invarial>ly  fatal  on  the  fifth  to  seventh 
day,  It  begins  on  the  nave!,  and  less  often  on  the  vulva,  and  on  cir- 
cumcision-wounds. Vomiting,  diarrlnca  from  toxiemia,  peritonitis, 
icterus,  pneumonia,  necrosis,  gangrene,  suppuration,  and  sepsis,  are 
much  more  common  than  in  adult  forms.  Fortunately,  like  puer- 
peral fever,  this  form  is  now  iiifre{|uent.  id)  Erysipelas  secondary  to 
other  infections  is  serious,  especially  in  chronic  maladies,  such  as 
alcoholism,  diabetes,  nephritis,  and  tuberculosis,  and  also  in  bed-ridden, 
or  senile  subjects,  in  whom  the  astlienic,  hemorrhagic,  or  gangrenous, 
types  are  chiefly  observed.  In  acute  diseases  such  as  typhoid,  diph- 
theria, and  pneumonia,  this  complication  is  dreaded,  [e)  Pueqjera! 
forms  or  invohement  of  the  mucosa,  especially  that  of  the  larynx,  are 
unfavorable  (Hippocrates)*  (/)  Recurrence  is  more  frequent  than 
in  atiy  other  infection,  which  shows  that  no  permanent  immvinity  is 
conferred.  Relapses  (10  to  15  per  cent,  of  the  cases)  are  attacks  recur- 
ring within  a  few  days.  Recurrences  (2tJ  to  50  per  cent.),  properly 
speaking,  return  after  months  or  years;  indeed,  in  some  individuals^ 
erysipelas  may  be  called  habitual.  It  is  observed  most  frecjuently 
in  the  young  and  in  women  (75  per  cent.),  anil  mostly  on  the  face. 
It  may  result  in  ek'pliantiasis.  Five  to  fifteen  attacks  are  not  uncoi 
mon,  and  Roger  has  seen  forty  in  one  person. 

Treatment— 1.  Prophylaxis. — In  this  bacteriological  era,  the  di 
ease  has  been  detTeiised  by  means  of  asepsis  and  isolation,  though  in 
regard  to  the  latter,  many  physicians  are  still  remiss.  Chronic  rhinitis* 
rhagadcs,  decayed  teeth,  and  neglecteil  ulcers,  must  be  considered  in 
cases  of  hnlntual  erysipelas. 

2.  Mechanical  Means.— Mechanical  eflForts  to  limit  the  extension 
of  the  disease  are  still  used,  but  unsuccessfully.  These  consist  of 
binding  with  elastic  strips,  elastic  constriction,  or  heavy  applications 
of  collodion.  ■ 

3.  Local  Applications. — Iodine,  creolin,  bichloride  of  mercury,  car^ 
bolic  acid,  alcohol,  iodoform,  boric  acid,  and  nunierons  other  topical 
applications,  may  be  reconnnended,  but  the  water  they  contain  is  the 
best  ingredient,  and  was  recommended  l*y  Hippocrates  himself. 
Mechanical  and  local  applications  cannot  reach  the  deeply-situated 
cocci.  Cold  compre.5ses  afford  a  sure  relief  for  pain  and  tension. 
Ichthyol  ointment,  10  to  20  per  cent*,  is  sootliing  but  in  no  sense 
curative. 
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Creolin 1  part. 

Iodoform 4  parts. 

Lanolin 10  parts. 

«-  lung.     (Koch.) 

4.  I>nig8. — Erysipelas  is  a  self-limited  disease,  therapeutically  un- 
approachable.   Tincture  of  the  chloride  of  iron  (Hamilton  Bell,  1861) 
\si?ell  tolerated  in  large  doses  (nj^-x-xxx)  but  neither  shortens  nor  miti- 
gates the  disease. 

TinctuTBB  ferri  perchloridi 3iiss. 

(^uininffi  sulphatis zr.  xxiv. 

Spiritus  chloroformi oij. 

Aqiue q.  s.  ad  Jvi. 

U,  I  mist, 

8.— Two  table6poonfu]3  every  three  or  four  hours.     (J.  Bumey  Yeo.) 

5.  General  Treatment. — The  symptoms  are  managed  expectantly,— 
^^,  as  they  arise.  Headache,  delirium,  pain,  vomiting,  and  cardiac 
weakness,  are  treated  as  in  typhoid.  Rest  in  bed  and  as  generotuf 
'w^wAmen/  as  the  stomach  will  tolerate,  are  indicated. 

6.  Marmorek'g  Serum. — Chantemesse  reduced  the  death-rate  of  his 
c*3es  to  2^  per  cent,  by  serum  treatment,  a  figure  often  reached  by 
more  simple  measures  (Roger  and  Botognesi). 

Erysipelas  as  a  curative  agent  (erysipelas  salutare):  Permanent 
cure  of  lupus  has  followed  a  complicating  erysipelas.  Syphilis  quickly 
subsides  after  this  infection,  and  its  beneficial  effects  have  been  ob- 
^rved  in  leukaemia,  Hodgkin's  disease,  carcinoma,  sarcoma,  chronic 
wthritis,  rheumatism,  iritis,  tuberculous  adenitis,  neuralgia,  diph- 
^ria,  and  tuberculosis. 


MALARIA. 

Definition. — An  acute  infection  caused  by  the  Plasmodium  malariae, 
luoculated  in  man  by  the  mosquito  and  characterized  clinically  by 
(1)  paroxj'sms  of  intermittent,  quartan,  tertian,  or  quotidian  fever,  or 
7  (2)  remittent  or  subcontinuous  fever,  and  sometimes  by  (3)  perni- 
^ous,  or  (4)  chronic  cachectic  forms. 

Wtory. — Malaria,  known  to  Hippocrates  and  Celsus,  is  the  dis- 
^  most  completely  investigated,  in  that  (a)  its  cause  is  exactly  known ; 
1^)  its  prophylaxis  has  become  known  since  the  discovery  of  infection 
py  the  mosquito;  (c)  the  disease  can  be  watched  in  different  stages 
*^  Ac  blood;   and  (d)  there  is  a  specific  treatment. 

•tiology. — All  ages  and  both  sexes  are  affected  equally.  Men  are 
^^^  exposed  to  infection,  and  children  are  readily  infected  on  ac- 
f^^nt  of  their  thin  skin.  Such  occupations  as  sewer  and  railroad 
PJJilding,  ditching,  and  night  work,  especially,  are  predisposing  factors; 
^  per  cent,  of  the  French  soldiers  in  Madagascar  in  1895  acquired 
"**laria;  reduced  physical  resistance,  exposure,  excesses,  and  alcohol- 
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ism,  also  predispose  to  the  disease.    Nej^roes  have  a  relative  immunitj 
Instances  of  faniiHal  or  iiwlividual  iinmiinity  have  been  noted.     Edj 
demies  may  occur,   as  happened  ihiring  the  building  of  the   Pani 
boulevards.     Indirect  causes^  such  as  warmth  of  climate,  the  warn 
season,  moisture,  rain,  swampy  localities,  telluric  influences*  bad  ai 
fmal-aria),  and  impure  dnnking-water,  are  now  proved  to  be  causjf 
only  in  so  far  as  they  rchite  to  the  bree<lingof  the  mosquito.    In  Africd 
severe  forms  of  malaria  are  found  everywhere  except  in  the  lower  pad 
and  in  the  Sahara.     In  the  far  East  its  chief  seats  are  India.  BurmaN 
Assam,  Faral,  and  the  East  Asiatic  coast;  Asia  Minor,  Japan,  and  tl 
East  Indies.     In  Europe,  lower  Russia,  Italy,  Hungary;,  the  Balkaoi 
and  Greece,  are  most  atfected.    Malaria  also  abounds  in  South  Amend 
in  the  northern  three-fourths  of  the  continent.     In  the  West  Indiei 
se%^ere  types  prevail.     In  the  United  States,  malaria  is  slowly  nio\ia 
southward,  and  cases  seldom  develop  on  the  Pacific  coast,  in  tt 
Northwest,  in  the  dry  West  and,  In   the  Lake  region.     Even  in  tj 
South  it  is  becoming  less  frequent. 

Direct  Cause. —The  direct  cause  is  the  malarial  parasite,  describe 
by  Laveran.  in  ISSO,  and  also  by  Marchiafava  and  Celli,  in  1S85.  I 
this  countrj^  Councilman,  Al*hott,  Osier,  James,  Dock,  Koplil 
Thayer,  Hewetson,  antl  others,  have  stu<lied  the  disease.  It  is  a  reQ 
cell  parasite,  a  hn?mocytozoon.  The  biology'  of  the  Plasmotlium 
larite  concerns  (.1)  its  life  in  the  human  blood, and  (B)  its  life  in  tl 
mosquito.  The  unity  of  all  species  was  maintained  by  Laveran,  bii 
various  species  must  be  recognized  becanse  (1)  their  morphoiog 
varies;  (2)  their  geography,  seasonal  prevalence,  and  malignand] 
also  vary;  (3)  on  inoculation,  the  species  and  fever  type  are  main 
tained;  (4)  the  type  remains  the  same  in  the  same  individual. 
(A).  The  Plasmodium  in  Man. — Special  forms  of  the  parasite:  | 
L  The  ipmrhw  parnsltr  lias  a  life-cycle  of  three  days.  In  the  firj 
twelve  ho!irs  the  voung  form  is  without  pigment,  A  small  amoi 
phous  hyaline  bright  spot  lies  in  the  ret!  cell,  whose  form  flattens  tb 
parasite.  There  is  some  amcrboid  movement  upon  warming  the  slidl 
It  gains  little  in  size  for  one  day,  when  some  pigment  or  melanin  af 
pears  in  the  form  of  coarse  dark  rods  and  granules  with  Utile  mo^ 
ment*  Melanin  is  the  htemoglobin  digested  by  the  parasite.  It  | 
usually  dark  or  black  and  resembles  the  melanin  of  malignant  gro^^ihf 
It  is  dissolved  by  alkalies  and  ammonium  sulphide,  Init  not  hy  acid 
Movement  of  the  parasite  ceases  as  pigment  increases.  The  par^ 
site  occupies  one-half  to  two-thinls  of  the  red  cell  after  forty-cigl 
hours,  and  almost  the  entire  cell  after  sixty  hours.  There  is  rare! 
more  than  one  parasite  in  each  celL  Flagella  {vA.)  are  not  frequeO 
During  growth  the  reil  cell  on  which  the  plasmodium  feeds  eillu 
undergoes  no  change  in  size  or  becomes  smaller  and  darker  peripl 
erally.  As  sporulation  occurs,  the  pigment  gathers  centrally  aq 
the  spores,  usually  not  numbering  more  than  ten,  develop  into  tl 
** daisy**  form.  Vacuoles  are  seen  in  some  cases.  After  sixty-nil 
hours,  mature  segmenls  finally  separate,  each  with  a  bright  spot 
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Malarial  Parasites. 

A.  Tertian  parasite,  l,  young  form;  2—4,  stages  oT  growth  and  pigmentation; 
5-7,  segmentation;  8,  rupture  of  spores  from  corpuscle;  9,  extracellular  form; 
O.  flagellate  form 

B  Quartan  parasite.  1-6.  development  and  pigmentation;  7,  8,  central  group- 
ig  of  pigment  and  spore  formation;  9,  rosette  of  spores  with  nuclei;  lO,  extra- 
•Ilularform;  11,  Oagellate  form. 

C  >Csii vo-autumnal  parasite.  1,  ring-like  body;  2,  8,  amoeboid  forms;  4, 
irasite  in  brassy  degenerated  red  cell:  3,  pigmentation;  6,  segmentation;  7,  8, 
ilf-moon  bodies;  9.  flagellate  forms. 
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nucleolus;  i.  e.,  segmentation  occurs  in  the  peripheral  blood  three 
hours  before  the  paroxysm,  which  corresponds  with  their  rupture 
from  the  red  corpuscle  into  the  plasma.  Sporulation  means  death 
of  the  adult  parasite,  or  its  "death  in  childbed/'  as  Mannaberg  well 
describes  it.  The  spores  rupture  through  the  mother  cell  and  the  red 
cell,  a.Tid  escape  into  the  plasma,  whence  they  attack  and  enter  other 
red  cells,  to  repeat  their  life-cycle.  The  pigment  and  fragments  of 
red  cells  are  picked  up  by  the  leukocytes  and  are  carried  to  the  liver 
and  spleen.  Some  forms  (gametocytes)  do  not  mature  nor  sporulate. 
They  are  taken  up  by  the  mosquito,  to  complete  in  it  another  cycle. 
(Plate  III.) 

2.  The  tertian  organism  has  a  forty-eight-hour  cycle.  In  its  first 
day  it  is  small  (Iju  to  2ju),  and  appears  as  a  bright,  unpigmented,  disk- 
Uke  or  annular  spot  in  the  red  cell,  thrusting  out  pseudopodia,  with 
most  active  amceboid  movement,  and  possessing  a  relatively  large 
nucleus, — partly  clear  chromatin,  and  partly  chromatin  which  may  be 
deeply  stained  by  the  Romanowsky  method.  It  fills  about  one-third 
of  the  cell.  In  its  second  day,  pigment  rapidly  accumulates  in  the 
form  of  fine  granules  or  rods,  which  are  usually  peripherally  located, 
and  which  have  an  actively  swarming  movement,  compared  by  Lav- 
cran  to  that  of  boiling  water.  This  is  due  to  currents  in  the  proto- 
plasm of  the  parasite.  The  amoeboid  movement  of  the  parasite 
decreases  in  twenty-four  to  thirty-six  hours,  as  it  grows  and  as  the  pig- 
Bttent  increases,  but  some  movement  remains  for  a  long  time.  Vacuoles 
^  frequent.  The  parasite  occupies  two-thirds  to  three-fourths  of 
the  red  cell,  which  becomes  distended  and  chlorotic.  The  most  com- 
mon form  of  the  sporulation  is  the  concentric  accumulation  of  pig- 
n^ent  and  the  development  of  fifteen  to  twenty  rough,  refractile  spores, 
▼hich  form  in  two  concentric  circles  (** sunflower'*  arrangement),  or 
are  more  frequently  irregular,  like  a  bunch  of  grapes.  The  spores 
^^  small  and  round.  Sporulation  occurs  three  hours  before  the  chill 
*na  the  rise  of  temperature,  and  is  completed  in  forty-eight  hours, 
^nen  the  toxins  secreted  produce  the  rigor  and  fever.  Most  spores  are 
^n  at  the  time  of  the  chills,  and  even  then  few  can  be  seen,  because 
^Hilation  occurs  to  a  greater  extent  in  the  internal  organs  than  in 
toe  peripheral  blood-stream.  When  spores  are  seen  between  paroxysms 
they  represent  the  sporulation  of  another  generation  of  parasites,  too 
^eak  or  too  few  to  induce  a  paroxysm.  The  generations  are  never 
absolute  as  they  are  in  the  quartan  type,  and  the  parasites  of  the 
same  generation  vary  six  or  eight  hours  in  their  cycle.  This  explains 
t"«  clinical  variations  in  periodicity.  Flagellated  forms  may  he  seen 
* '^^' minutes  after  withdrawal  of  the  blood.  The  nodulated  and 
ciuW)e(|  flagella  lash  about  and  indent  the  red  cells.  They  may  break 
<^»  and  swim  about.  They  occur  in  numerous  parasites  which  never 
^'^late  in  human  blood,  and  remain  as  lar^e  bodies  with  vibrating 
P'pnent.  They  were  formerly  regarded  as  degenerated  ])arasites, 
out  really  represent  gametocytes  or  the  "sexual  forms/'  which  de- 
velop later  in  the  mosquito. 
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3.  The  wsiivo-duiuninal  jmra^ite  litis  a  lifeH?ycle  of  from  twe 
four  to  forty-eight  liours.    It  has  a  ven^  sinalK  iinpigmeiited  body, 
possesses  most  active  amceboid   movement      It  thus  attracts  early 
attention  but  is  easily  overlooked,  as  it  possesses  almost  the  same 
refraction  as  the  red  cell.     It  l>ecomes  quiet  after  drawing  the  bloo(L 
from  the  body,  when  it  appears  characteristically  ring-like,  often  witlB 
a  central  vacuole.    The  shape  may  be  successively  amoeboid,  diskoid, 
annular,  cruciform^  or  often  may  have  a  slight  protuberance  at  one 
side — the  ,seal-ring  form.     Mature  forms  contain  particles  of  hfemo- 
glolnn.    The  pigment  is  extremely  fine,  powder-like,  dark,  sometimes 
rethlish,  peripherally  located,  and  has  some  movement.     When  the 
parasite  reaches  one-third  the  size  of  the  corpuscle,  it  is  usually  motion- 
less»  and  the  pigment  Ijecoines  eonceutratc^d  centrally  or  sometimes 
peripherally.     Motion  in  the  parasite  has  been  seen  in  the  cadaver  by 
Zieniaun.     The  spores  number  six  to  fourteen  (or  sixteen),  are  very 
small,  round,  and  without  movement  or  vacuoles.    Sporulation  occurs 
as  in  the  other  forms.    Fever,  pigment  concentration,  and  sporulation, 
coincide  ((T4>lgi).     If  large  parasites  with  much  pigment  are  seen  in 
the  peripheral  blood,  they  denote  the  onset  of  a  paroxj^sm,  and  after 
the  paroxysm,  ring-forms  without  pigment  niay  be  observed.     The 
young  forms  circulate  in  the  general  blood -stream,  though  sporula- 
tion usually  occurs  in  the  deep  viscera.    The  half -moon  bodies^  or  ere; 
cents,  are  delicate,  sleiuler,  highly  refractile  btMhes,  measuring  eight  ti 
ten  microns  by  two  to  three  microns,  are  developed  in  the  bone-marro 
or  spleen,  and  possess  considerable  pigment,  which  is  usually  mesial! 
located  and  has  little,  if  any,  motion.     They  have  no  amTeboid  mov 
ment  lait  may  slowly  change  form.     In  shape  they  are  spindle,  oval] 
or  spherical.     They  occur  singly  in  the  red  cell.    They  do  not  rauf 
tiply  in  the  human  blood.     The  young  crescents  develop  in  the  vi; 
cera  or  bone,  and  their  adult  forms  are  'Aeen  in  the  peripheral  bloodj 
for  the  periphery  offers  the  best   opportunity  for  leaving  the  body 
through  the  bites  of  inos*|uitos.     The  male  form  of  the  crescent  has 
flagella  (microgametes)  which  penetrate  the  sexual  elements  of  th^ 
female  crescents  fmacroga metes).     This  occurs  outside  of  the  bodyj 
either  on  the  slide  or  in  the  boily  of  the  mosquito.    After  several  dayj 
crescents,  spherules,  or  spimlles,  appear.     Crescents  indicate  that  th( 
fever  has  just  begun.     Fever  rarely  occurs  when  crescents  alone  an 
found  in  the  blood.     If  fever  develops  with  the  presence  of  crescents 
amoeboid  bodies,  also,  are  nearly  always  found.    The  red  blood-cell  be 
comes  copper-colored  or  brassy. 

This  knowledge  of  the  parasite  explains  experimental  inoculatiol 
from  individual  to  individual  as  well  as  accidental  infection  duria 
operations.  IVansmission  to  the  ftrtus  is  unknown.  The  parasit 
may  he  stained  %vith  tuethyleiie  blue  or  luematoxylin,  and  may  bt 
connterstained  with  eosin.  For  the  beginner,  at  least,  study  of  tht 
fresh  blood  under  an  oil-immersion  is  the  best  method. 

The  Nocht-Romanowsky  staining  fluid,  acconlingto  Ewing,  is  iiiad< 
as  follows:     (1)    Polvchrome  methvlene  blue    solution:    To   1    ounci 
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oi  polychrome  methylene  blue  (Griibler)  add  5  drops  of  3-per-cent. 
solution  of  acetic  acid  (U.  S.  P.  33  per  cent),  to  neutralize  the  undue 
alkalinity.  (2)  Ordinary  methylene  blue  solution:  Make  a  1-per-cent. 
(saturated)  watery  solution  of  methylene  blue,  preferably  Ehrlich's 
rectified,  or  Koch's,  by  aid  of  gentle  heat.  This  solution  improves 
with  age  and  should  be  at  least  a  week  old.  (3)  Eosin  solution:  A 
l-per-cent.  solution  in  water  of  Griibler's  aqueous  eosin.  Then  to  10 
ccofwater  add  4  drops  of  (3),  6  drops  of  (1)  and  2  drops  of  (2),  mix- 
ing well.  To  use,  the  specimens,  fixed  by  alcohol  or  heat,  should  be 
immersed  for  two  hours,  specimen-side  downward ;  they  will  not  over- 
stain  by  twenty-four  hours'  immersion.  They  should  then  be  washed 
in  distilled  water,  dried  slowly  over  the  flame,- and  mounted  in  Canada 
balsam.  The  density  of  the  blue  may  be  varied  to  suit  individual 
fancy,  nor  need  the  proportions  be  rigidly  followed,  but  the  accurate 
neutralization  of  the  polychrome  solution  is  most  important. 


Maxnabero's  T^ble:  Characteristics  of  the  Varieties  op  the  Parasite. 
(NoTC — Forms  3.  4,  and  5,  are  usually  grouped  as  one.  lestivo-autumnal.) 
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(B).  The  Life  of  tlie  Organism  Without  the  Human  Body, —King 
(lS8r3)  first  suggested  that  the  mosquito  was  the  iii term e<li ate  host 
and  sole  source  of  infection.    It  takes  tlie  plasmodium  from  man  and 
reinoenlates  him  with  it  after  the  life-cycle  within  its  body.     Other 
analogous  infections  are  known,  such  as  the  haemosporidia  of  birds, 
frogs,  bats,  dogs»  sheep,  monkeys;   c.  y.,  Texas  cattle-fever  inoculated 
by  the  tick,  and  the  African  tsetse  disease  {trypanosovia)  in  animals 
and  man»  which  is  iyoculated  by  the  tsetse-Hy,     Manson,  especial! 
therj  Hoss,  (irassi,  Bastianelli»  Bigiiami,  Daniels,  Stephens,  Christi 
pher,  and  others,  have  developed  this  most  interesting  subject.     TT 
Plasmodium  malarite  has  not  been  found  except  in  man  and  in  t 
mosquito.     The  mosquito  is  the  primary  and  higlier  host,  since 
sexual  process  of  reproduction  in  its  stomach  is  biologically  highi 
than  the  simple  sporulation  in  man.     The  culex  and  the  anophel 
are  tlie  two  chief  genera.    The  culex  does  not  contain  nor  convey  t 
parasite.     Its  palpi  are  very  short  and  its  wings  generally  have 
mottling.     When  sitting,  its  hind  legs  are  carried  above  the  body 
and  its  body  lies  parallel  with  the  wall,  or  may  sag,  from  the  blood 
it  has  sucked.     Its  eggs  are  laid  in  tanks  or  puddles.    It  is  the  on 
narj'  house  mosquito  and  is  found  chiefly  in  cities*     The  anophel 
conveys  malaria.     Its  palpi  are  almost  as  long  as  the  proboscis;    t 
wings  are  mottled;    the  rear  legs  usually  depend,  or  touch  the  wal 
but  sometimes  are  carried  over  the  body.     Its  body  make^  an  an^l 
of  45*^  with  the  wall.    The  eggs  are  laid  in  pools  or  sluggish  strea 
with  algie  growth,  and  the  open  country  is  its  preferred  habitat.     Il 
America,  four  species  exist:    (1  )  The  most  important  is  the  Anophele 
maciilopennis  (the  Anopheles  claviger  of  Kurope):  (2)  Anopheles  cm 
cians;    (3)  Anopheles  punctipennis;  (4)  Anopheles  argyritarsis.    Whe 
the  anopheles  bites  persons  whose  blood  contains  sexually   matui 
forms  of  the  plasmodium  fgametocytes),  flagellation  in  the  nuile  fori 
occurs  ami  tlse  flagella  enter  the  female  cells,     .\fter  fecundation  U 
the  insect's  stomnch,  the  impregnated  cell  enters  the  muscular  wall 
of  the  middle  intestine,  and.  after  two  days,  small,  round,  refractili 
pigmented  bodies  appear,  which,  after  a  week,  grow  to  60  or  70^  tl 
diameter.     They  develop  into  myriads  of  sporoblasts  which   read 
the  salivarA^  glands  of  the  insect,  whence  they  are  again  inoculat 
into  man  by  biting*     These  sporosioids  thus  resulting  from  sexui 
conjugation  in  the  mo.s<:iuito,  are  equivalent  to  spores  fonned  by  a» 
iial  sporulation  in  the  human  bloo<h     Entering  the  red  cells  in  m 
they  follow  tlie  cycle  of  their  type  as  above  described,  and  produd 
either  sporulating  forms  or  sterile  forms.     The  sterile  forms  in  tfa 
human  blood — i.c,  the  forms  which  do  not  sporulate — linger  in  tl 
peripheral  blood  T^itli  the  teleologic  purpose  of  present ng  and  coi 
tinning  their  life  in  the  mosquito,  and,  on  reaching  its  body,  develd 
again  the  agents  of  reinfection.    This  knowledge  concerning  the  mot 
quito  explains  many  interesting  and  formerly  incomprehensible  d|| 
tails.    We  now  know  why  those  living  in  the  first  story  of  houses  ai 
more  likely  to  be  infected  than  those  living  in  the  upper  floors,  aq 


MALARIA  116 

whv  those  who  slept  in  houses  facing  inland  were  infected  while  those 
in  nouses  exposed  to  the  sea  air  escaped,  etc.  In  Rome,  the  fever  pre- 
vailed just  outside  the  Porta  del  Populo,  while  the  Corso,  three  hun- 
dred feet  distant  in  the  city,  escaped. 

Symptomatology. — {A).  Fever. — Fever  is,  next  to  the  finding  of 
the  melanin  and  the  plasmodium,  the  most  constant  symptom,  though, 
strictly  speaking,  malaria  should  not  be  divided  into  types  by  the 
fever  alone.  It  comes  on  after  an  incubation  varying  irregularly  from 
one  and  a  half  to  fifteen  days.  Fever  bears  a  close  relation  to  sporu- 
l»tion,  as  was  demonstrated  by  Golgi,  in  1885.  The  fever-curve  is 
most  variable,  being  very  irregular  in  some  types  or  almost  mathe- 
matically regular  in  others.  It  is  usually  irregular  at  first  even  in 
regular  types.  It  may  be  remittent  (subcontinuous),  intermittent 
(tertian,  quartan,  quotidian),  or  continuous  for  a  few  days,  when  it 
ends  by  crisis  or  becomes  remittent  or  intermittent  before  recovery. 
The  paroxysm  may  be  delayed  beyond  the  time  when  it  is  due  {posU 
ponmj),  or  may  anticipate  this  time  (anteponens).  There  may  be 
hyperpyrexia,  or  normal  or  subnormal  temperature.  This  occurs 
in  the  algid  variety. 

The  classical  divisions  of  the  paroxysm  are  (1)  chill,  (2)  fever,  and 
^3)  sweating,  whose  respective  duration,  according  to  Lorain,  is  in 
the  proportion  of  3-2-7.  Any  element  of  the  paroxysm  may  be  ab- 
sent. Thus  the  fever  or  the  rigor  is  absent  in  some  virulent  varieties 
*nd  in  persons  partly  immunized,  and  the  sweating  may  be  slight  or 
ahsent.  The  paroxysm  lasts  ten  (four  to  forty-eight)  hours,  and  in  91 
percent,  of  the  cases  occurs  between  10  a.  m.  and  3  p.  m.  Prodromal 
symptoms  are  fatigue,  and  anorexia.  (1)  The  chill  then  occurs. 
It  is  rather  sudden  in  its  onset,  often  ver\'  severe,  with  headache, 
nausea,  emesis,  coldness,  contraction  and  lividity  of  the  skin  (cutis 
f^erina):  the  temperature  by  rectum  is  elevated,  the  pulse  rapid, 
^all,  and  hard;  the  respiration  is -rapid  or  even  dyspnoeic,  and  the 
urine  is  increased.  The  parasites  are  in  the  peripheral  blood  in  the 
tertian  and  quartan  types,  but  largely  in  the  internal  organs  in  the 
•stivo-autumnal  type.  (2)  The  fever  is  high,  perhaps  not  higher  by 
fwtum  than  during  the  chill,  but  is  more  evidenced  by  the  red,  burn- 
ing skin,  thirst,  delirium,  and  headache,  soft,  full,  or  dicrotic  pulse, 
*nd  other  fever  symptoms.  In  this  stage  the  young  parasites  are 
f'w  in  the  blood  and  begin  to  attack  new  red  cells.  After  their 
entrance  into  these  cells  the  fever  ceases.  (3)  In  the  swratituj  stage 
the  young  parasites  are  found  in  the  red  cells,  and  phagocytes 
^«  up  the  detritus  and  pigment.  The  sweat  is  usually  profuse 
•nd  somewhat  characteristic,  giving  off  an  odor  like  that  of  semen, 
^patient  may  be  exhausted,  but  post-febrile  euphoria  is  usual. 

Special  Febrile  Types  of  Malaria. — The  cpiartan  and  tertian 
f<>nns  are  regular  and  intermittent,  and  the  a\stivo-autumnal  forms 
^  more  irregular  and  remittent. 

1-  The  quartan  fever  is  the  rarest  of  all  types  (  «,  of  1  per  rent.), 
w  found  in  the  temperate  zones,  and  occupies  a  position  geographically 
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intermediate  between  those  occupied  by  the  tertian  and  flestivo-a 

tumnal  varieties.  It  is  caused  by  the  quartan  parasite^  is  the  mc 
regular  of  all  types,  and  is  called  quartan  because  the  simple  foj 
causes  paroxysms  every  fourth  day.  The  parasitic  cycles  are  read 
followed  in  the  circulating  Wood,  and  the  organisms  do  not  accuna 
late  in  the  internal  organs.  vSometinies  fission  bodies  may  be  fou 
without  fever.     The  fever  is  rather  obstinate  and  recurrence  is  f 
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Qu&rtan  malaria  (Bilveetrim)^ 

quent,  but  tjuinine  exerts  its  specific  action  in  a  relatively  short  tin 
The  type  may  be  single,  from  one  generation  of  parasites;  doulj 
from  two  generations;  or  triple,  from  three  generations,  thus  prod! 
ing»  respectively,  temperature  ever}"  fourth,  every  first  and  second, j 
finally,  every  day  of  the  cycle. 

Fig.  11. 


TertiAD  malaria. 


2.  Tertian  feirr  is  most  frequent  in  the  temperate  zones  and  is  i 
most  widely  distributed  variety.  It  is  found  in  all  malarial  coundj 
and  constitutes  50  to  65  per  cent,  of  all  malaria.    The  organisms 
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to  accumulate  in  the  internal  organs.    Fission  bodies  are  rarely  found 

without  fever.    It  is  rarely  pernicious.    The  type  may  be  single,  or, 

more  frequently,  double  from  two  generations  of  parasites.     Fever 

which  is  almost  continuous  may  sometimes  be  observed  (Thayer  and 

Hewetson).    It  responds  very  readily  to  quinine  or,  indeed,  to  simple 

rest  in  bed  (spontaneous  recovery). 

3.  Mstivo-aviumnal  fever,  caused  by  the  sestivo-autumnal  parasite, 
is  often  irregular,  remittent,  intermittent,  or  continuous  (subcontin- 
uous).  It  is  characterized  clinically  by  severe  and  recurrent  fever, 
marked  ansemia,  frequently  by  absence  of  paroxysms  (chills  occurring 
in  only  71  per  cent,  of  the  cases),  and  sometimes  by  pernicious  symp- 
toms. It  was  first  called  aestivo-autumnal  by  Marchiafava  and  Big- 
nami,  in  contradistinction  to  the  vernal  or  mUder  spring  forms.  Sub- 
tjifes:  (a)  Regular  intermittent  aestivo-autumnal  fever.  Its  two 
yarieties  are:  (i)  The  aestivo-autumnal  tertian,  in  which  the  parasite 
is  different  from  that  of  the  ordinary  tertian.  The  temperature  is  apt 
to  be  high,  and  the  paroxysm  doubly  long.    The  typical  curve  may 
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be  modified  by  the  absence  of  a  distinct  initial  elevation,  by  an  ex- 
aggerated pseudo-crisis,  by  a  briefer  or  longer  duration  of  the  attack, 
^  anticipation  or  procrastination,  by  double  attacks,  and  by  marked 
^^ations.  (ii)  The  aestivo-autumnal  quotidian,  in  which  the  attacks 
^  usually  short,  but  have  an  abrupt  elevation  of  temperature.  They 
yften  become  irregular,  frequently  fuse,  and  have  fewer  symptoms  than 
"» the  other  variety.  This  form  is  often  mild  and  the  patient  may  re- 
cover spontaneously.  It  may,  however,  become  pernicious.  This  form 
isreadily  confused  with  typhoid.  (6)  The  irregular  intermittent  oesti vo- 
wtumnal  fever,  which  has  marked  irregular  intermittency  or  remit- 
^^,  or  subcontinuous  fever,  because  the  attacks  are  duplicated, 
^ticipated,  or  prolonged.  The  paroxysm  may  last  twenty  hours.  The 
fi'frcyde  of  the  parasite  is  often  difficult  to  follow.  The  symptoms 
^7  be  mild  or  very  severe. 
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THE  SPECIFIC  INFECTIONS 


(B).  Blood-FmdiEgs. — Tbe  blood-findings  are  pathognomonic;  viz., 
parasites,  anaemia,  absence  of  leukocytosis,  and  m el ansemia  are  found. 

(a)  Red  Cells. — Anpeniia  is  always  present  daring  the  attack,  from 
direct  deglobulization  by  the  parasite,  and  possibly  also  from  liberated 
toxins.  Acute  anitmia  is  naturally  more  marked  and  rapid  than  in 
any  other  acute  infection.  The  loss  is  greatest  in  the  first  attack, 
especially  in  pernicious  eases»  and  sometimes  reaches  half  a  million 
cells.  Reduction  to  500,000  red  cells  (Kelsch),  thus  giving  the  pic- 
ture of  pernicious  anirmia,  has  been  observed  especially  in  cases  of 
pregnancy,  and  in  children   (Frayer  and  Ewart). 

(6)  White  Cells. — In  the  first  attack  absolute  and  relative  leuko- 
penia is  observed,  which  is  due  to  the  collection  of  the  white  cells  in 
the  liver  and  spleen,  to  the  destruction  of  the  phagocytes,  and,  in 
cachexia,  to  lesions  of  the  blood-making  organs.  As  in  other  ansemias 
caused  by  diseases  of  the  bone-marrow  and  spleen,  an  increase  of 
lymphocytes  or  large,  mononuclear  cells,  with  decrease  of  the  poly- 
morphonuclear cells,  may  be  observed*  especially  in  the  apyretic  inter- 
vals. Genyine  leukocytosis  in  malaria  denotes  a  complication  such  as 
pneumonia  or  sepsis.  An  absolute  increase  is  soraetimes  observed  in 
pernicious  malaria,  such  as  the  '*  blaek-w^ater  fever,'*  but  even  here 
the  increase  is  in  the  lymphocytes^  Cell  division  and  degeneration  in 
the  leukocytes  may  be  observed. 

(c)  Melan.«mia. — Melantemia   (first    observed    by    Virchow    an^ 
Heschl,  1847-50)  is,  next  to  the  presence  of  the  plasmodium,  the  mO! 
constant  change  in  malaria.     It  prol>ahly  occurs  in  every  instance, 
though  an  nnpigmented  fcstivo-autumnal  form  is  believed  by  some 
to  exist.     Melantemia  is  present  at  all  times  during  fresh  infectionl 
and  may  occur  shortly  after  the  fever  has  disappeared,  as  in  the  half- 
moon  forms.     After  infection  it  usually  disappears  within  forty-eight 
hours.     It  is  practically  patliognomonic  of  malaria,  though  it  is 'said 
to  occur  in  recurrent  fever,  in  melanotic  new^  growths,  and  in  Addi- 
son's disease.     It  is  found  in  the  polymorphonuclears  and  sometime 
in  the  lymphocytes.     It  is  seen  in  the  smaller  capillary  walls  whert 
their  diameter  suddenly  decreases  (lung  alveoli,  intestinal  villi,  appea 
dices  epiploica?,  renal  glomeruli,  dura  mater,  cerebral  convolutions/ 
spleen,  liver,  and  bone-marrow);   the  capillaries  may  be  occluded  bjj 
pigment.     The  lymph-glands  are  usually  free  of  pigment,  with  thi 
possible  exception  of  the  portal  glands.     Besides  this  pigment  there 
is  also  the  copper-colored  hicmosiderin.    This  may  be  found  not  only 
in  the  vessels  but  in  the  parenchyma  of  the  liver. 

(C).  Spleen. — Enlargement  of  the  spleen  (first  described  by  Andou 
ard,  1803),  is  the  third  important  finding.  It  is  palpable  in  88  pel 
cent,  of  the  cases  and  is  rarely  anatomically  absent  (Laveran,  Plehn 
Kiener,  and  Kelsch)  in  tropical  forms.  Its  size,  hardness,  and  plumpi 
ness,  are  proportionate  to  the  length  of  the  fever.  They  increase  with  it! 
rise,  and  remit  between  attacks.  In  acute  infections  the  spleen  is  increases 
three  to  five  times  its  normal  weight  (five  ounces);  it  is  soft  and  friable 
the  veins  are  dilated,  and  the  parenchyma  is  flooded  with  infected  cell 
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and  macrophagic  cells;  and  there  are  sometimes  areas  of  focal  necrosis. 
The  Malpighian  bodies  contrast  strongly  with  the  pulp.  There  is 
often  a  sticking  pain  over  the  organ,  which  is  increased  by  moving 
the  diaphragm.  Pain  is  due  to  capsular  tension,  or  perisplenitis,  and 
is  often  associated  with  pain  and  tenderness  in  the  bones.  As  the 
disease  subsides  the  splenic  intumescence  disappears  but  may  occa- 
sionally remain  (fever-cake).  In  chronic  infections  the  spleen  is  per^ 
manently  enlarged,  reaching  even  into  the  pelvis.  It  may  weigh  two 
to  ten  pounds.  The  capsule  is  thickened,  even  calcified.  Perisplenic 
adhesions  occur  and  friction  is  frequent.  Sometimes  also  a  systolic 
munnur  is  heard  (Griesinger).  The  organ  is  plump,  the  veins  are 
patent,  and  the  acute  hypersemia  and  focal  necrosis  lead  to  increase  of 
the  connective  tissue.  The  pigment,  enormous  at  first,  gradually  de- 
creases. Ultimately  little  remains  of  the  pulp,  follicles,  and  splenic 
function. 

Aire  compliccUions  are  pressure  on  the  intestines,  nerves,  and  ure- 
ters, torsion  of  the  pedicle  of  a  wandering  spleen,  rupture  (of  which 
Choux  has  collated  147  cases),  abscess,  or  perisplenic  abscess. 

(D).  Skin. — The  skin  is  congested  during  the  chill,  and  the  vaso- 
motor constriction  gives  way,  during  the  febrile  rise,  to  hyperalgesia 
and  vaso-dilatation.  Miliaria  appear  in  the  sweating  stage.  Herpes 
is  very  frequent,  mostly  nasal  or  labial;  erythema  is  not  common 
except  when  it  results  from  quinine  or  antipyrin.  Erythema  nodosum 
has  been  observed  in  children.  Roseolse  are  most  rare.  (Edema 
occurs  chiefly  in  chronic,  and  ambulant  cases,  and  an  earth-colored 
cachectic  hue  appears  in  chronic  cases.  The  mucosae  are  gray  but 
not  pigmented.  Slight  icterus  is  not  infrequent  (urobilin  icterus), 
tod  sometimes  it  is  intense.  Infrequent  complications  are  urticaria, 
pemphigus,  petechifle,  pigmentation,  a  measles-like  eruption,  fur- 
undes,  phlegmon,  noma,  gangrene,  or  erysipelas. 

(£).  Oirculatory  Symptoms. — ^The  heart  is  little  involved,  though 
sometimes  myocardial  degeneration  and  dilatation  may  occur  dur- 
Uigtheparoxj'sm.  The  pulse  rises  parallel  with  the  fever,  small  at 
first  from  vaso-constriction,  later  dicrotic  and  full  from  vaso-dilatation. 
Endocarditis  is  a  rare  development,  as  are  angina  pectoris,  aortitis, 
or  phlebitis.  The  author  observed  one  case  complicated  with  ulcera- 
tive endocarditis  and  aortitis. 

^f).  Respiratory  Symptoms. — Dyspnoea  and  pulmonarj^  congestion 
^y  occur  during  the  paroxysm.  These  are  due  to  parasites  and 
phagocytes  accumulating  in  or  even  occluding  the  capillaries  of  the 
*^Dg.  Chronic  bronchitis,  emphysema,  and  chronic  interstitial  pneu- 
monia, occur  as  complications.  Bronchopneumonia  is  frecjuent  in 
P^arial  cachexia.  Genuine  lobar  pneumonia  occurs  only  as  a  mixed 
imection,  since  the  malarial  parasite  possesses  no  phlogogcnic  proper- 
^'  Plasmodia  have  been  seen  in  the  sputum.  Pneumonia  is  atypical, 
}* often  present  without  rusty  sputum  and  without  chill,  andisespec- 
*ly  (langerous  in  malarial  cachexia,  the  mortality  ranging  from  (iO 
to /8  per  cent.    Pulmonary  tuberculosis  and  pleurisy  are  rare. 
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(G).  Digestive  Symptoms. — The  oral  mucous  membrane  Is  dry  and 

is  sometimes  the  seat  of  hemorrhage,  or  gangrene;  the  tongue  is  heavily 
coated  and  the  breath  is  fonh  The  parotid  gland  is  sometimes  swollen. 
The  stomach  may  be  the  seat  of  erosions,  catarrh,  hypera*mia,  or  o( 
infarction  with  plasmodia.  Anorexia,  pjTOsis,  vomiting,  and  cardialgiaj 
are  common  symptoms*  LHoeration  from  amyloid  degeneration  ia 
observed  in  only  a  few  chronic  cases.  Hiematemesis  from  chronic^ 
splenic  tumor  has  proved  fatal. 

The  Intestines. — Swelling  of  the  lymphatic  structures,  erosions, 
catarrh,  hyperii^mia,  thrombosis  from  parasite  aggregation,  meteor- 
ism,  constipatiim,  and  rarely  diarrhoea,  are  observed.  Acute  abdom-^l 
inal  pain  is  not  uncommon,  but  occurs  without  obvious  cause*  Pain 
may  simulate  peritonitis*  Hemorrhage  is  rare*  The  disease  may  re- 
semble dysentery,  with  ulcers  in  the  large  and  small  gut*  Acute 
ascites  may  result  from  pylethrombosis,  from  plugging  of  the  capiU  — 
hiries  by  melaniferous  cells,  or  from  congestion  of  the  peritoneum.     I 

The  Liver. — In  acute  infections  the  liver  is  swollen,  hypersemic, 
or  is  the  seat  of  focal  necrosis.  Its  endothelial  cells  are  swollen,  it 
becomes  macrophagic,  and  its  veins  are  full  of  pigment,  though  as 
a  rule  few  parasites  are  present.  Icterus  may  develop  from  sepsis 
or  red-cell  destruction;  it  is  usually  polycholic*  Pigmentation  from 
degenerated  red  cells  is  more  common  than  actual  melanosis.  In 
chronic  infections  the  liver  may  weigh  eight  or  ten  pounds,  is  hard 
and  smooth,  and  has  a  thick  capsule.  The  changes,  ^ma/im,  are  focal 
necrosis,  atrophy  or  partial  regeneration,  and  pigmentation  T\ith  hyper-j 
femia*  As  a  result  of  atrophy  and  regeneration,  angioma,  lymph-cysta 
or  abnormal  lobules  develop;  hyperplasia  of  the  perilobular  connec 
tive  tissue  occurs  with  ultimate  cirrhosis.  Atrophic  and  also  h}^er 
trophic  cirrhosis  may  follow  chronic  malaria  (Frerichs^  Bamberger) 
but  Marcliiafava,  Bignami,  and  Osier,  rather  question  its  malarial' 
origin,  because  other  causes  are  also  present.  Amyloid  degeneration 
(Rokitansky),  and  simple  atrophy  from  pylethrombosis  and  marasmus, 
are  rather  uncomTnon  sequels. 

(H).  Oenito-Urinary  Symptoms.~Polynria  is  often  observed  dur 
ing   the    paroxysm,    which   sometimes     reaches   two   to  four   quarts,] 
despite  the  severe  sweating.     The  urine  is  usually  decreased  in  the 
festivo-autumiud  type*     Tlie  post-malarial  polyuria  of  convalescence 
is  more  frequent*     In  one  instance  the  author  observed  a  veritablsj 
diabetes  insipidus  as  described  by  Sytlenham  and  Mosse. 

The  urea,  iron,  chlorides,  and  specific  gra\ity,  of  the  urine  are 
creased.    Phosphates  are  decreased  during  the  paroxysm,  and  increase 
afterwards.     Albuminuria  is  present  in  25  to  40  per  cent,  of  casesJ 
and  usually  disappears  with  the  paroxysm,  but  sometimes  lasts  Iwi 
to  three  weeks,  or  longer.     Nucleoalbumin  has  been  found   in   th€ 
urine,  besides  peptone,  acetone,  and  indican.    Ehrlich's  diazo  react ioE 
may  often  be  obtained,  in  5  percent.  (Thayer  and  Hewitson)  to  40  p€ 
cent,  (in  the  author's  experience)*     Glycosuria  is  occasional.     The 
toxic  coefficient  is  increased*    Nephritis  occurs  in  4.5  per  cent,  of  the 
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ewes  but  is  not  often  fatal.  The  parasites  are  rarely  found  in  the 
glomeruli  or  veins  but  frequently  abound  in  the  intertubular  capil- 
laries. Glomerular  desquamation  and  epithelial  exfoliation,  endo- 
capsular  exudation,  necrosis,  and  cast  formation,  develop  in  the 
convoluted  tubules.  Chronic  parenchymatous  and  interstitial  neph- 
ritis may  result  from  previous  malarial  infection.  The  large  white 
kidney,  followed  by  secondary  contraction,  is  considered  by  some  to  be 
a  frequent  sequel.  Hsemoglobinuria,  anuria,  and  uraemia,  occur  in 
blackwater  fever  (See  Pernicious  Forms).  Gangrene  of  the  genitalia 
is  an  uncommon  sequel.  Orchitis  is  usually  due  to  other  diseases. 
Metrorrhagia  and  abortions  occur  frequently. 

(/).  NervouB  Symptoms. — ^The  parasite  and  its  presumed  toxin 
tffect  especially  the  nervous  system,  and  for  this  reason  von  Swieten 
kas  called  malaria  a  neurosis.  There  is  scarcely  a  nervous  symptom 
which  is  not  occasionally  observed  in  malaria.  The  sensorium,  which 
is  involved  slightly  in  mild  cases,  may  be  more  seriously  affected  in 
the  more  severe  types,  the  symptoms  ranging  from  simple  exaltation 
to  coma  and  paralysis.  Headache  is  usual,  and  neuralgias  are  fre- 
quent, especially  in  the  first  and  second  branches  of  the  fifth  nerve. 
Cerebral  confusion  was  noted  by  the  writer  in  two  ordinary  tertian 
cases.  In  pernicious  types  especially,  it  is  not  always  easy  to  determine 
whether  nervous  symptoms  are  due  to  simple  toxaemia  or  to  cerebral 
thrombosis.  The  central  nervous  tissues  are  usually  distinctly  hyper- 
ftmic,  and  are  anaemic  only  in  the  algid  or  choleraic  types.  The  endothe- 
lial cells  of  the  vessels  are  fatty,  swollen,  and  pigmented.  Thrombosis 
in  grave  cases  may  result  from  swelling  of  the  endothelium,  though 
it  is  usually  caused  by  the  rough  infected  red  cells.  Thrombosis 
Duty  lead  to  multiple  small  extravasations  of  blood.  The  infected 
erythrocytes  never  leave  the  vessels. 

Symptoms  of  paralysis  (aphasia,  hemiplegia,  paraplegia,  and  mono- 
plegia), or  of  motor  irritation  (tremor,  chorea,  tetany,  athetosis, 
contractures,  epileptic  attacks,  or  reflex  spasms,  such  as  sneezing  or 
vomiting),  may  possibly  occur  in  urgent  types.  Neuritis,  neuroses, 
psychoses,  spinal  paraplegia  with  atrophy  and  bladder  disturbance, 
wcending  spinal  paralysis,  bulbar  symptoms,  symptoms  resembling 
njultiple  sclerosis  (Spiller),  tabes,  acute  ataxia  (Kahler  and  Pick), 
^nd  paralysis  agitans,  are  rare  sequences. 

Speqal  Senses. — The  eyes  are  reddened.  Herpes  may,  in  rare 
c*3es,  affect  the  cornea.  Retinal  hyperaemia,  hemorrhage  or  atrophy, 
'^uroretinitis,  or  choroiditis,  may  occur  (especially  in  pernicious  cases), 
^gia,  otitis  media,  labyrinthine  vertigo,  and  deafness,  are  very 
^ceptional. 

f*^).  MoBcles  and  Bones. — The  muscles  are  rarely  infiltrated  or 
^generated,  but  are  often  painful.  Rheumatism  is  infrequent  except 
w  India.  The  bone-marrow  is  at  first  fatty  and  pigmented;  the  fat 
•^  pigment  then  disappear  with  marked  vascularization,  and,  finally, 
y^  proliferation  of  the  marrow-cells  and  connective-tissue  thicken- 
"*?•  Bone  tenderness  is  often  noted. 
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Relapses* — Relapses  caused  by  the  awakening  of  an  old  infection 
almost  invariably  occur  in  all  forms,  and  are  most  obstinate  in  the 
sestivo-aiitimina!  type;  the  blood-findings  are  almost  always  positive 
Reinfection  is  also  frequent. 

Chronic  Malaria^ — Untreated  infection,  or  reinfection,  persists  fon 
months,  especially  in  the  a^stivo-autumnal  variety.  It  is  accompanied' 
by  irregular  fever,  marked  anaemia,  the  parasite  in  the  blood,  and 
splenic  and  hepatic  swelling;  repeated  attacks  always  occur.  In 
severe  chronic  cases,  the  ftmlariat  cachexia  develops,  usually  after 
years  of  infection.  It  is  most  marked  in  intensely  malarial  regionsi,^ 
in  the  uestivo-autumnal  form  of  the  irifeetioii,  and  in  reduced  subjects, 
The  fever  is  either  slight,  or  entirely  absent;  sometimes  it  is  irregul 
and  reaches  102°  to  103°.  The  essential  features  of  malarial  cacheid] 
are  (1)  anosmia  from  defective  blood  regeneration,  with  its  general 
symptoms,  such  as  cedema,  rapid  pulse,  venous  thrombosis,  and 
hemorrhages  in  the  skin,  retinfc,  and  stomach;  (2)  vascular  changes, 
possibly  due  to  pigment  deposit,  and  (3)  enlarged  spleen  and  liver. 
Gangrene,  chronic  nervous  symptoms,  alimentary  and  respiratory 
catarrh,  amyloid  disease,  liver  hypertrophy,  and  extreme  malnutritioni 
may  occur. 

Relation  to  the  Other  Diseases,— Malaria  and  typhoid  do  nol 
positively  exclude  each  other;  however,  they  rarely  co-exist  in  this 
coontrj'.  The  detection  of  the  plasmodia  on  the  one  hand,  and 
typhoid  haeilUvmia  or  the  response  of  the  blood  to  the  Widal  test, 
on  the  other  hand,  are  necessary  for  diagnosis.  Surgical  operation; 
may  arouse  a  latent  malaria.  Sunstroke  may  initiate  a  pernicious 
attack.  Erysipelas,  septicaemia,  suppuration,  dysentery,  cholera,  small- 
pox, scarlatina,  recurrent  fever,  scurvy,  and  tuberculosis,  may  very 
infrequently  co-exist  with  malaria. 

Femicioiis  Malaria.— Pernicious  malaria,  in  the  widest  sense, 
malaria  whicli  threatens  life.  It  is  characterized  by  severe,  obstinately 
recurring  fever,  pronounced  intractable  amemia,  pernicious  visceral- 
symptoms,  frequently  by  abortive  paroxysms  without  chills,  by  con 
siderable  depression,  tendency  to  recurrence,  and  the  presence  in  the 
blood  of  the  a^stivo-autumnal  plasmodium.  Pernicious  malaria  con 
stitutes  but  a  small  proportion  of  cases  of  fcstivo-aiituranal  malaria 
Very  few  pernicious  cases  have  occurred  from  infection  with  thi 
orditiary  benign  tertian  parasite  (Ziemann,  French,  and  one  case  o^ 
served  by  the  author).  The  pathogenesis  of  the  pernicious  type  lie 
in  the  inelastic,  irregular,  infected  red  cells  which  cannot  pass  th* 
visceral  capillaries,  and  therefore  slow^  the  blood  current.  In  cases  o; 
capillary  hemorrhages,  only  the  normal  red  cells  escape  from  thej 
vessels,  and  the  parasite-laden  red  corpuscles  always  remain  in  thetl 
vessels.  Regressional  organic  changes  may  occur  in  the  cerebrum g' 
gastrointe^inal  mucosa,  spleen,  liver,  and  kidney.  The  melanosis, 
phagocyte  aggregations,  and  endothelial  swelling  are  of  wholly  secon- 
dary iuiportance.  Accessory  factors  are  (o)  arteriosclerosis,  renal 
disease,  cardiac  dilatation  (from  toxiemia),  alcoholism,  sunstroke,  ov 
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woik,  malnutrition^  and  lack  of  acclimatization;  (6)  the  number  of 
parasites  and  their  abundance  in  internal  organs.  Parasites  of  the 
ntivo-autumnal  group,  with  large  blocks  of  central  pigment,  usually 
indicate  many  plasmodia  in  the  viscera.  The  parasites  are  often  few  in 
the  peripherid  blood  or,  indeed,  in  the  blood  of  a  splenic  puncture,  though 
tkey  may  be  found  in  very  great  numbers  in  the  brain  at  autopsy 
(Bastianelli,  Marchiafava,  and  Bignami);  (c)  great  activity  in  mul- 
tiplication may  be  observed  even  in  the  peripheral  blood  where  they 
are  usually  less  abundant  during  the  sporulating  stage.  Several  plas- 
modia are  sometimes  found  in  a  single  corpuscle;  the  spores  may 
number  ten,  twenty,  or  even  thirty;  (d)  increased  toxicity  of  the 
malarial  parasites  is  purely  hypothetical,  as  their  toxin  has  not  yet 
been  isolated;  but  the  necroses  in  the  spleen,  liver,  and  kidney,  and 
tiie great  morphologic  alteration  in  the  "brassy"  red  cells,  are  at  least 
tDggestive. 

1.  The  pernicious  typhoid  form  (pemiciosa  typhosa),  is  inapprop- 
riately called  typhomalaria.  Its  clinical  picture  is  variable;  chills 
are  often  absent;  the  sensorium  is  involved  to  a  variable  extent,  and 
depression,  delirium,  insomnia,  headache,  and  backache,  occur.  The 
fcTcr  b  atypical,  intermittent,  or  remittent  (subcontinuous),  resolves  by 
crisis  or  by  lysis,  and  is  sometimes  hyperpyretic  or  subnormal  in  regbter. 
Quinine  disturbs  or  breaks  the  type.  The  pulse  and  respiration  are 
mcreased.  Gastro-intestinal  symptoms  may  be  marked;  vomiting 
sometimes  of  bile  or  blood,  epigastric  pain  and  tenderness,  frequently 
tympany,  and  thin,  dark  movements  of  the  bowels,  occur.  The  spleen 
Mid  liver  are  usually  tender  and  swollen.  An  irregular  bronchitis 
(sometimes  dyspnoea),  hsemoglobinuria,  albuminuria,  or  urobilinuria, 
are  frequent.  The  course  is  usually  benign,  and  responds  to  quinine; 
tbe  mortality  is  10  per  cent. ,  and,  in  adynamic  forms,  25  per  cent.  Fatal 
cases  usually  terminate  with  nervous  symptoms,  and  especially  with 
coma.  The  differential  diagnosis  was  impossible  before  the  blood- 
findings  were  known,  but  was  often  made  ex  juvantibtis  by  adminis- 
tration of  quinine.  Without  blood  examination  malaria  and  typhoid 
maybe  confused;  they  very  rarely  co-exist;  benign  or  malign  malaria 
may  resemble  typhoid  closely,  with  slow,  dicrotic  pulse,  splenic  tumor, 
headache,  fever-curve,  cerebral  and  abdominal  symptoms,  and  even 
wweobe  and  intestinal  hemorrhage;  and,  on  the  other  hand,  erratic 
^boid  with  remittent  temperature,  chills,  and  sweats,  or  typhoid  in 
te  latter  part  of  its  normal  course,  may  simulate  malaria. 

Baccelli  gives  the  following  differentiation: 

Malaria  (Subcontinua  typhosa) vs. Typhoid. 

^•PW intermittently.  Progressivoly  remittent. 

^*U88bn8  very  irregular.  Verv  regular,  and  in  the  nioniing;  stejv 

like.  " 

**niperatupe  may  be  high  at  first.  Considerable  fever,  reached  only  on  the 

third  or  fourth  day,  or  later. 
(Concluded  on  next  pagei) 
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Ma  la  n  i  a  (Subcoii  tJaua  typhosia)  — —vs . T  yphoi  d. 

Headache  in  beginning  is  rare,  variable         Early,  permanent,  fronlAl,  oppre^t*? 
in  site  and  intensity,  pulsating  and  clianict eristic, 

neuralgic. 


Eyes  dull,  eubicteric  frcnn  beginning. 


Stuporose    faeies,    dry    tongue^     and 
Bordes^  less, 

Breatb  nau&eating. 

Delirium  present  from  beginning,  recurs 
with  temperature  and  otLer  symp- 
toms. 

If  lunc  congestion  occurs,  it  begins  sud- 
demy;  foci  change  from  lobe  to  lobe, 
recurrently;  dyspnoea  from  deranged 
circulation. 

Nervotis  restlessoefia,  jactitation. 

Met^eorism  can  occur,  but  is  not  char- 
acteristic as  in  tjT>boid;  stools  darker. 


Liver  congestion  frequent;  subicterus, 
even  icterus. 

Herpes  is  frequent. 

Cycle,  none. 

Blood:  Plasmodia  and  melanaemia. 

Recurrence. 

Convaleseenco  more  rapid  and  easier. 

In  adynamic:  icterus,  hfemoglobinuria, 
leukocytosis,  great  ansamia. 


In    early   stages,    glistening   eyes; 
icterus. 

Marked. 


Mouse-like. 

Occurs  first  with  advanced  stagie,  ._ 
constant  and  varies  only  in  intenaitx. 

Slow  development,  hj-postatic;  dj'B- 
pnoea  may  rarely  result  from  tym- 
pany, etc. 


Stupor,  sopor,  prostration. 

Meteorism  and  diarrhcea  begin 
allv,  and  develop  to  a  high 
ocnre  stools. 

Less  congestion,  rarely  icterus. 


Rare;  roseol®. 

Very  typical. 

Widal    reaction    and    typlioid    bacH 
lo&mia. 

Relapses  less  frequent. 

Tardy. 

Does   not    r^pond   to   qmnme,    which 
practicallv  always  reduces  fever   and_ 
other  malarial  symptoms. 

2.  Of  cerebral  form^,  the  comatose   (perniewsa    comaiofiQ)   is   tb 
most  frequent.    Pliysical  depression,  sopor,  melancholia,  and  impairei 
memorvi  may  exist  in  the  preliminary  stage;  later,  contracted  pupil 
involuntary  evacuations,  lessened  reflexes,  or  paralysis,  may  develop, 
The  coma  may  be  intermittent.    Its  second  appearance  is  longer  and  mo 
dangermis  than  the  first.    If  the  patient  recovers,  bradytnlia,  scanning 
speech,  and  insufhcient  motility  of  the  lips  or  tongue,  may  be  ob-^ 
served.    The  pulse  at  first  is  generally  slow  and  regular,  but  as  deat[ 
approaches  it  becomes  soft,  thready  and  rapid.     Death  is  nsuall 
cardiac.     The  respirations  vary,  being  quiet  or  noisy,  hurried,  or  o! 
the  Cheyne-Stokes  type.     If  fever  is  present  it  is  irregular.     The, 
author  has  seen  four  such  cases  in  Chicago.    Apoplexy,  uricmia,  and 
sunstroke,  must  be  considered.    The  splenic  tumor  per  se  suggests  a* 
blood  examination*    The  "meningeal  type**  occurs  especially  in  chil** 
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dren,  and  in  these  cases  the  slow  pulse,  headache,  rigid  and  tender 
neck,  sopor,  convulsions,  involuntaries,  hypereesthesia,  and  ultimate 
coma,  can  be  correctly  interpreted  only  after  a  blood  examination. 
Delirium  may  be  the  main  symptom,  and  may  appear  as  a  mania, 
as  fixed  ideas,  hallucinations,  or  as  melancholia.  The  rare  convulsive 
type  may  be  (a)  generalized,  and  may  simulate  tetanus,  hysteria, 
uraemia,  or  epilepsy  especially  in  children,  or  (6)  localized,  with  such 
symptoms  as  contractions,  trismus,  eye  deviations,  or  opisthotonos. 
The  paralytic  form  is  the  least  frequent  type.  Hemiplegia  with  aphasia 
is  more  common  than  monoplegia,  focal  paralysis,  or  the  bulbar 
form. 

3.  The  algid  pernicious  type  occurs  with  cyanosis,  collapse,  Hippo- 
cratic  expression,  and  marked  alimentary  symptoms,  early  death  being 
the  rule. 

4.  The  pernicious  gastro-intestinal  variety  is  most  frequent  next  to 
the  cerebral  type,  and  occurs  with  vomiting,  pain,  epigastric  distress, 
cardialgia,  icterus,  and  dysenteric  manifestations.  In  a  soldier  from 
Cuba,  the  author  observed  profuse  hemorrhages  from  the  bowel.  A 
prompt  response  to  quinine  followed  the  detection  of  the  sestivo- 
autumnal  plasmodium. 

0.  The  pernicious  biliary  fever  ("jungle  fever")  occurs  with  vomit- 
»ng,  polycholia,  icterus,  nervous  symptoms,  hemorrhages,  adynamia, 
^eraa,  and  dark  albuminous  urine.  The  course  is  usually  ten  to 
twelve  days,  but  even  after  the  administration  of  quinine  this  type 
°^ay  be  lethal.  The  blood  examination  differentiates  it  from  yellow 
fever. 

6.  The  hemorrhagic  types  resemble  Werlhofl's  disease,  and  scurvy. 

7.  Thefebris  biliaris  hcemoglobinurica  ("black- water  fever")  occurs 
[n  South  America,  in  Africa,  and  in  our  Southern  States.  The  factors 
»n  its  production  are  syphilis,  alcoholism,  repeated  malarial  attacks, 
^sure  to  changes  in  climate,  undue  exertion,  and  cold,  as  well  as 
local  influences,  and  in  some  instances  the  use  of  quinine.  ^Stephens 
(1903)  in  95  cases  found  the  parasite  in  96  per  cent,  before,  and  in  62 
P^f  cent,  at  the  onset  of  the  attack.  The  etiological  role  of  quinine  is 
questioned,  but  some  other  factor  is  apparently  more  potent.  The 
^rfinal  symptoms  of  this  type  are  (a)  hcemoglobinuria;  the  urine  is 
«ways  albuminous,  neutral,  or  alkaline,  in  reaction;  hsemoglobin  is 
jletected  only  after  the  destruction  of  at  least  one-sixth  of  the  circu- 
lating red  blood  corpuscles;  (6)  icterus,  invariable  except  in  the  mildest 
*^s;  (c)  irregular  fever;  (d)  the  detection  of  the  plasmodia.  The 
Mortality  (40 to  50  per  cent,  of  the  cases)  is  due  to  syncope,  hemorrhages, 
^'^uria,  and  coma. 

Diagnosis. — 1.  From  Symptoms. — A  probable  diagnosis  can  often 
^  inade,  as,  for  instance,  from  typical  intermittent  fever  which  occurs 
^^y  in  the  day  and  is  distinct  from  the  vesperal  hectic  or  septic  fever. 
^^^  three  elements  of  the  paroxysm  are  most  marked  in  the  benign 
°^*laria.  In  the  eestivo-autumnal  form  the  chills  may  often  be  absent. 
Splenic  enlargement,  pain,  and  herpes,  are  always   suggestive,  but 
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they  also  CKrcur  frequentiy  in  ephemeral  fevers,  acute  gastritis,  pned| 
monia,  meningitis,  rheumatism,  and  influenza,  and  more  rarely  i3 
typhoid,  tuberculosis,  and  tuberculous  meningitis.  Much  emphasis 
was  once  placed  on  various  intermittent  manifestations,  such  as  neu- 
ralgia, vertigo,  herpes  zoster,  and  alimentary  and  respiratory  catarrh. 
To-day  equal  skepticism  is  properly  entertained  in  regard  to  tb  " 
malarial  origin. 

2.  The  Biagnosia  ex  Javantibus.— Laveran  excluded  malaria 
when  the  fever  persisted  fur  more  than  four  days,  with  the  daily  ad 
ministration  of  20  to  30  grains  of  quinine.  In  tropical  forms  more 
quinine  may  be  necessary  for  this  purpose.  It  must  be  remembered, 
however,  that  other  diseases  than  malaria  may  subside  under  the  Sidim 
ministration  of  ffuinine,  f 

3.  The   Plasmodiam. ^Mistakes    in     interpretation    are     possible. 
The  Plasmodium  may  be  mistaken  for  vacuoles  resulting  from  mecha 
ical  injury  to  the  red  cells;  it  may  be  mistaken  for  particles  of  i 
raersion  oil  which  may  reach  the  specimen;  or  for  retraction  of  t 
hiemoglobin,  which  may  sliow  tlie  stroma  of  the  corpuscle,  and  for  poi 
kilocytosis.     Possibly  less  mistakes  are  made  when  the  inexperienced 
observer  examines  the  fre.sh  blood.    The  plasmodium  may  also  be  coa^ 
fused  with  swarming  particles  from  the  red  blood-cells,  or  ^^'ith  bloo4| 
plates  which  are  sometim€\s  mistaken  for  spores,     The  differentiation 
from  these  is  eiisily  made  in  the  stained  specimen.     Leukocytes  con- 
taining pigment  are  distinguished  by  their  large  nucleus  and  by  thi 
an  Heboid  movement,  the  latter  of  which  is  lacking  in  plasmodia  su 
ciently  large  to  cause  confusion. 

P(»smvE  Findings. — The  malarial  parasite  is  found  in  the  blood 
of  malarial  patients  only*  Osier  found  them  in  every  instance,  in 
531  eases.  It  is  usually  stated  that  they  occur  in  largest  numbers 
before  or  at  the  time  of  the  paroxysm,  though  it  must  be  admitted 
that  the  first  examinations  in  early  fever  are  often  negative.  Pre\ious 
administration  of  quinine  may  render  the  findings  obscure.  Mel  an? 
jeniia  is  practically  pathognomonic.  Pigment  lying  free  in  the  plasrai 
is  of  no  importance,  for  even  the  greatest  care  will  not  eliminate  thi 
possibility  of  contamination. 

Negativi-:  FixDiNcs. — These  are  of  relative  value  only,  and  depeni 
upon  the  skill  of  the  observer,  and  the  time  of  the  examination,  h 
Baecelli's  series  there  were  negative  findings  in  only  2  percent,  of  t 
cases.  If  Plasmodia  are  not  found  in  the  circulating  blood,  the  sple« 
may  be  punctured— a  proceeding,  which  is  not  without  danger.  Ste 
vens  regards  an  increase  of  the  large  mononuclears  to  20  per  cent 
as  a  safe  sign. 

Differential  Diajnaosis,— K  From  typhoid  fever   (see  Permcio 
Malaria  and  Typhoid). 

2.  In   sepsis   (see  table  under  typhoid),  pyiemia,  ulcerative  endo-" 
carditis,  liver  abscess.  septicopyaMnia,  hectic  pulmonary  phthisis,  sup- 
puration in  the  intestinal  and  urinary  tracts,  and  irregular  fever,  mn 
W  confounded  with  malaria.     However,  we  find  in  nndaria  the  pla 
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modium,  melansemia,  response  to  quinine,  and  absence  of  leukocytosis; 
whereas  in  sepsis,  leukocytosis,  positive  blood  cultures,  and  septic 
localizations,  are  very  frequent. 

3.  Pneumonia  with  remittent  curve,  irregular  grippal  temperature, 
and  hysterical  fever;  gastro-intestinal  catarrh;  Malta  fever;  recurrent 
fever;  miliary  tuberculosis;  fever  in  malignant  new  growths  and 
especially  in  sarcomatosis;  filarial  infection;  pernicious  anaemia; 
splenic  anaemia;  leukaemia;  pseudoleukaemia;  Weil's  disease;  and 
acute  febrile  jaundice,  may  be  confused  with  malaria,  if  careful  and 
repeated  blood  examinations  are  not  made.  In  Weil's  disease,  mus- 
cular pains,  especially  in  the  calves,  and  decolorization  of  the  stools, 
which  are  usually  polycholic  in  malaria,  are  suggestive.  Pernicious 
malaria  (r.  s.)  may  superficially  simulate  apoplexy,  sunstroke,  menin- 
gitis, cholera,  dysentery,  or  purpura. 

Prognosis. — ^The  degree  of  infection,  type  of  parasite,  reinfection, 
health  and  habits  of  the  individual,  and  antecedent  renal  or  cardiac 
disease,  are  the  most  important  considerations.  The  prognosis  must 
he  conservative  in  pernicious  and  cachectic  forms.  In  Italy  the  yearly 
death-rate  is  54  per  1,000,  and  the  French  lost  6,000  soldiers  in  Mada- 
gascar in  three  months.  On  the  other  hand,  fully  20  per  cent,  recover 
when  given  rest  in  bed  and  a  full  diet,  as  is  often  shown  in  cases 
which  are  treated  with  placebos,  and  saved  for  clinical  demonstrations. 
Spontaneous  recovery  is  not  yet  fully  understood.  The  factors  are 
the  phagocytes  in  the  spleen,  in  the  bone-marrow,  and,  to  a  less  de- 
gree, in  the  endothelium  of  the  splenic,  hepatic,  and  cerebral  vessels, 
Kupfer's  cells  in  the  liver,  and  possibly  the  leukocytes  which  are 
usually  decreased  in  other  than  pernicious  types. 

Treatment. — l.  Prophylaxis. — Prophylaxis  now  embraces  more 
than  personal  prevention.  In  Italy  and  other  countries  it  is  a  national 
economic  problem.  Drainage,  the  filling  in  of  stagnant  pools  and 
swamps,  and  the  planting  of  pines,  eucalyptus  trees  and  sugar-cane, 
have  proved  most  successful,  though  sometimes  accomplished  at  great 
sacrifice  of  life.  The  drainage  of  the  great  Bordeaux  swamp  in  1805 
cost  3,000  lives.  In  digging  canals  or  building  roads,  inimunes  should 
l^  employed,  but  whites  may  work  successfully  if  they  avoid  exces- 
sive labor  in  the  hot  sun,  alcohol,  and  exposure  to  the  night  air.  Noc- 
turnal infection  by  mosquitoes  may  l)e  minimized  l)y  using  nettings 
on  the  doors  and  windows.  The  pools  where  the  insects  breed  should 
^  filled  in,  or  covered  with  crude  petroleum  to  kill  the  larva*.  The 
stocking  of  semistagnant  streams  with  fish  is  also  of  value.  The 
Pfophvlactic  use  of  quinine  in  daily  doses  of  5  to  10  grains  is  effective. 

2-  Specific  Treatment. — Quinine  is  one  of  our  few  specifics.  It 
"^'^  been  used  for  ages  in  Peru.  The  plant  was  known  as  the  ''tree 
^'health"  to  Pizarro  in  the  conquest  of  Peru.  Quinine  was  intro- 
duced over  one  hundred  years  later  into  Europe  by  del  Vego  (1G40). 
"  acts  on  the  malarial  organism  while  it  is  developing  (Marehiafava 
*°dBignami);  whentheparasitehastransfonned  all  tlieh;eniogl()l)in  into 
'^^lanin,  and  segmentation  begins,  quinine  is  inetfectual.     All   such 
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malariat   manifestations  as  fever,  acute  splenic  tumor,  and  ano^miaJ 
are    cured    by   quinine   except   in    pernicious    forms.     It    acts    as    a^ 
direct    protozoan   poison.     Binz  thought   it  entered    into  such   close 
union  with  the  li*Trnoglohin  that  the  parasite  was  sutfocated.     Just  as 
syphilitics  tolerate  much  mercury  and  iodide,  so  malarial   subjects 
escape  many  or  all  of  the  symptoms  of  cinchonism,  such  as  tinnitus 
aurium,  cephalic  distention,  and  slight  deafness  resulting  from  thera- 
peutic doses  (gr.  X.);    deafness,  disordered  vision,  flushed  face,  and 
cerebral  congestion  (sometimes  relieved  by  epistaxis),  vomiting,  sta^ 
gering,  giddiness,  tremor,  and  twitchings,  resulting  from  larger  dosesJ 
and  stupor,  deliriunij  cardiae  oppression,  complete  deafness,  and  amau-< 
rosis,  dilated  pupils,  convulsions,  paralysis,  hiemoglobinuria,  dyspnceaj 
coma,  weak  heart,  or  hemorrhages   resulting  from   ordinarily   toxioj 
doses. 

Administration. — If  idiosyncrasy  exists,  cinchonism  is  lessened  bj 
ext.ergota*H.  5ss,  or,  better,  by  sodium  bromide  3^-^*    Its  antiperiodic 
action  is  enhanced  by  combining  it  with  opium  gr.  ss.      Such  laxatives 
as  cream  of  tartar  and  calomel  are  unnecessaiy.     Pills  are  often  in- 
soluble, and  the  dose  is  therefore  given  in  capsules,  in  poivderif  I'^^d 
volved  in  starch  wafers,  or  with  one  drop  of  sulphuric  acid  to  each^ 
grain  of  the  sulphate.    Chloroform,  coffee,  cognac,  and  extract  of  gly- 
cyrrhiza,  but  poorly  disguise  its  bitterness.     If  the  stomach  rebels,  aS 
warm-water  injection  with  equal  parts  of  quinine  and  tinct.  opii  de-»H 
odorat.  may  be  used.    In  severe  cases  double  the  ordimiry  dose  of  the 
bimuriate  of  quinine  and  nrea  (Quininie  carbamas  bichlorida)  should  h 
be  used  hypodermatically,  but,  though  every  care  be  taken,  abscesses^ 
develop  too  often.     In  comatose  and  other  pernicious  types,  Baccelli 
injects  quinine  intravenously  (sterilized  solution  of  sodium  chloride, 
quinine  muriate,  and  water,  in  the  proportion  of  1, 10,  and  100,  parts] 
respectively). 

Time  of  Exhibition. — If  the  fever  recurs  regularly,  grs.  x,  to  xxJ 
should  be  given  in  the  interval  to  act  on  the  growing  young  forms  inl 
the  red  cells,  and  this  should  be  repeated  in  three  to  five  hours  before] 
the  paroxysm,  in  order  to  have  the  drug  in  the  circulation  when  ih« 
spores  are  scattered  (Torti  and  Golgi).     If  the  fever-is  continuous  or^ 
sub-continuous,  or  if  the  type  is  severe,  doses  of  the  same  amount 
should  be  given  daily.    Large  doses  are  recommended  because  they  are  fl 
more  effectual,  the  symptoms  are  frequently  severe,  and  small  doses  ' 
are  quite  useless  and  sometimes  only  serve  to  aggravate  existing  malaria 
and  develop  quiescent  forms  (Steudel-Kuchel).     Opinions  vary  as  tc 
the  treatment  of  black-water  fever;    one  view*  maintains  that  it 
caused  by  the  parasite,  and  another  that  quinine  is  its  cause.    Quinine^ 
however,  should  be  given  only  when  plasmodia  are  found,  and  shouk 
be  withheld  after  they  disappear. 

3.  Symptomatic  Treatment  o!  the   Paroxysm. — During   the    vase 
const riclion   of  the  chill,  morphia   gr.  \   and   nitroglycerine  gr. 
hypodermatically,  and  spirits  of  chloroform  3  j-i  i^^  hot  whiskey  and  wate " 
afford  great  relief.    The  fever  is  short-lived  and  requires  little  intec 
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fcrence  other  than  the  ice-bag  or  cap,  and  cool  sponging.  The  sweat- 
ing requires  no  treatment.  A  weak  heart  should  be  supported  by 
morphine,  strychnine  and  camphor  by  the  hypodermic  needle,  heat 
and  saline  enemata  or  infusions. 

In  chronic  malaria,  iron  and  full  increasing  doses  of  arsenic  should 
be  combined  with  quinine.  Arsenic  is  said  by  Durham  to  act  on  the 
gametocytes. 

The  contraindications  to  the  use  of  quinine  usually  listed,  (gastro- 
btestinal  inflammation  or  irritation,  middle-ear,  genito-urinary,  and 
cerebral  inflammation,)  are  negligible  in  the  treatment  of  malaria. 


SEPTIC  AFFECTIONS. 

Synonj^ms. — Saprsemia,  septicaemia  (sepsis),  pyaemia,  septicopyae- 

mia. 

Definition. — Intoxications  are  the  result  of  the  absorption  of  sub- 
stances which  are  elaborated  for  the  most  part  by  microorganisms, 
but  possibly  also  to  a  less  degree  by  living  cells.  Infections  are  always 
due  to  microorganisms.  SaprcBmia  is  the  absorption  of  putrescent 
substances  but  not  of  the  germs  which  develop  them.  Septicasmia 
(sepsis)  is  the  presence  in  the  blood  of  microorganisms  (bactericemia), 
which  are  usually  pyogenic,  without  hsematogenous  suppuration  or 
metastasis.  Pyoemia  is  infection,  caused  by  microorganisms,  which 
leads  to  hsematogenous  metastasis  or  suppuration.  Septicopysemia  is 
coexistent  septicaemia  (bacteriaemia)  and  pyaemia  (metastatic  suppu- 
ration). 

General  Groups. — 1.  Some  infections — such  as  carbuncles,  puer- 
peral parametritis,  diphtheria,  and  tetanus — are  wholly  local  so  far 
as  the  causal  microbe  is  concerned,  and  their  symptoms  are  due  to 
absorbed  toxins,  toxinaemia  (toxaemia). 

2.  Other  infections — such  as  typhoid,  pneumonia,  carbuncles, 
puerperal  sepsis,  anthrax,  and  gonorrhoea,  which  cause  bactericBmia 
or  9eptic<pmia — at  first  local,  may  become  general  when  their  germs 
enter  the  blood.  Some  of  these  infections,  especially  typhoid  and 
pneumonia,  which  were  previously  considered  local,  are  always  general. 

3.  Still  other  infections,  often  resulting  from  the  same  germs, 
cause  metastatic  suppuration  (pyaemia).  Among  these  are  multiple 
abscesses  from  carbuncle,  puerperal  fever,  typhoid  osteomyelitis, 
pneumococcic  arthritis,  and  gonorrhoeal  endocarditis.  It  is  frequently 
<fifficult  or  impossible  to  preserve  clinically  these  types  which  so  often 
Nend;  (a)  what  is  seemingly  toxa?mia  may  prove  bacteriaemia  on 
**amination  of  the  blood;  (6)  apparently  pure  bacteriaemia  may 
prove  pyaemia  at  necropsy;  (c)  all  three  grades  may  occur  successively ; 
W)  the  primary  infection — e.  g,,  with  scarlatina,  tuberculosis,  and 
"iphtheria — whether  local  or  general,  may  be  complicated  by  second- 
•7»  or  mixed  infection,  especially  by  the  streptococcus;  (e)  again 
tae symptoms  vary,  first  with  the  variety  of  microbe  and  its  virulence; 
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second,  with  its  localization  (in  the  throat,  lung,  pelvis,  etc.) ;  and  thirdJ 
with  the  physiological  resistance.  Subjects  of  malignancy,  cardiacj 
vascular,  nephritic,  cirrhotic,  and  other  disease,  readily  succumb  to 
an  ultimate  sepsis  to  which  the  name  of  terminal  infection  is  applied. 
For  these  reasons  we  will  discuss  septic  infections  as  a  whole,  and  indi- 
cate such  special  etiologiciil  and  ch'nical  variations  as  seem  necessary, 

Etiology  of  Septicopyemia. — The  causal  organisms  of  septic  in- 
fections are  numerous.  The  most  common  are  the  pyogenic  cocci, 
the  pneiimococcos  and  the  colon  bacillus;  less  frequent  are  the  gono- 
coccus,  anthrax  bacillus,  typhoid  bacillus,  Friedlander's  pneumo- 
bacillus,  meningococcus,  bacillus  pyocyaneus,  influenza  bacillus,  gaa 
bacilli  (Fraenkers  biicillusphlegmonesemphysematosse;  bacillus  aerog- 
enes  eucapsulatus),  and  possibly  the  micrococcus  tetragenus,  the 
spirilli  and  bacilli  of  Vincent,  and  the  proteus  group.  Although  puer-, 
peral  fever,  primary  wound  fever  and  severe  late  pytemic  infection' 
were  known  to  Hippocrates,  and  also  to  Willis  (1682),  Semmelweisa 
(1847),  and  others,  it  w^as  reserved  for  the  bacteriological  era,  build 
ing  on  Virchow*s  work,  to  clarify  this  group  of  affections.  Though 
Wunderlich  (1847)  spoke  of  spontaneous  pyiemia,  and  Ivcube  (1878 
coined  the  term  cryptogenetic  (occult)  septicopyjemia,  careful  clinic; 
and  necropsy  investigations  have  gradually  revealed  the  airium  oj 
infeciion.  Although  some  cases  are  still  obscure,  the  source  of  infee-j 
tion  is  now  found  in  00  to  94  per  cent,  of  cases;  (1)  ,tkin  lesions,  such' 
as  acne,  furuncles,  felons,  and  bites,  (staphylococcus  most  frequent; 
less  often  streptococcus);  5,2)  throat  (streptococcus);  (3)  no^e  (not 
frequent  in  sepsis,  though  probably  the  atrium  in  meningitis  for  the 
meningococcus  and  pneymucuccus);  (4)  ear  (pneumococcus  andj 
streptococcus);  (5)  lunffs  (pneumococcus);  (6)  intesiine^  and  biJa 
tract.^  (colon  bacillus;  typhoid  bacillus,  gall-stones  with  infection,  ap- 
pendicitis, dysenteric  ulcers);  (7)  urinaria  tract  (pyelitis  from  coloo, 
bacillus;  vesical  and  urethral  infections  chiefly  by  the  staphylococcus^ 
far  less  by  the  streptococcus  and  gonococeus);  (8)  vagina  and  uitnn 
(chiefly  sfrcj^tococciis). 

General  Pathology  and  Symptomatology*— (-L)  General  Toxemie  i 
Symptoms.— L  Fever, — Kever  is  usually  the  first  clinical  symptoiaj 
and  occurs  more  often  abruptly  than  gradually*  The  virulence  ol 
the  perm  and  its  toxin  (rather  than  its  variety)  governs  the  intensity 
of  the  toxiemic  syinptoins.  In  general  the  fever  teiuls  to  be  remitteutj 
or  intermittent.  Lenhartz^  in  his  work  on  septic  infections,  concludes 
that  ia)  the  streptococcus  infections  usually  produce  irregular  inter-? 
mittent  fever  with  moderate  variations  (sometimes  remittent  or  in 
severe  cases  continuous  fever);  (h)  the  staphylococcus  usually  causeJ" 
weakly  remittent  or  continuous  fever;  (c)  the  pneumococcus  produce! 
remittent  or  continuous  fever;  (d)  the  colon  bacillus  and  gonoc<JCCU 
cause  intermittent  fever  with  great  variations.  Fever  may  l^e  absem 
in  very  severe  forms,  especially  before  death. 

2,   C kitU. —ClnWs  occur  both  in  septicu^mic  and  in  pyaMuic  forraSpj 
are  iisii:dly  irregular,  but  may  occur  daily  or  two  or  more  times  a  dayj 
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3.  Nervous  Toxasmia. — Nervous  toxaemia  may  be  pronounced.  It 
may  appear  as  unrest,  delirium,  sopor,  convulsions,  dry  tongue,  and 
the  status  typhosus,  or  it  may  resemble  meningitis.  The  brain  may 
be  dear,  as  it  is  in  many  puerperal  infections. 

4.  Vasomotor  and  cardiac  weakness,  with  increased,  often  irregular, 
pulse,  may  be  present. 

5.  Increased  respiraiion  and  bronchitis  may  be  noted. 

6.  Albuminuria  and  acute  nephritis  are  common. 

7.  Septic  diarrhcea,  in  which  the  dark  movements  number  six  to 
ten  daily,  may  be  observed. 

8.  Acute  splenic  tum^yr  is  present. 

9.  Anatomically  we  find  cloudy  swelling  of  the  heart,  liver,  and 
kidneys;  a  vascular,  soft,  moderately  swollen  spleen;  often  acute 
nq)iiritis;  hemorrhages  into  the  skin,  retina,  and  mucous  and  serous 
membranes,  with  or  without  bacteria;  lung  oedema,  and,  where  there 
is  marked  anaemia,  fatty  heart,  hemorrhage  into  the  bone-marrow, 
»nd  increased  iron  deposit  in  the  liver. 

(B.)  Blood-FindingB. — 1.  Bactericemia  is  found  in  50  per  cent,  of 
the  eases  clinically,  and  in  95  per  cent,  at  autopsy  (Lenhartz).  Some 
circulating  bacteria  are  apparently  killed  by  the  blood.  In  most 
streptococcic  and  staphylococcic  infections,  these  organisms  are  found 
in  the  blood. 

2.  Polymorphonuclear  /eiiA:ocy/o«w  is  frequent,  though  not  invariable. 

3.  AfUBmia — Marked  anaemia  is  usual,  and  sometimes  even  re- 
sembles the  pernicious  form. 

(C.)  MetastaseB. — ^They  are  apparent  clinically,  or  first  found  at 
Mcropsy.  Metastases  occur  through  the  veins  or  lymph-vessels. 
Thrombo-phlebitis  develops  at  the  seat  of  primary  infection,  and  dis- 
integrated thrombi,  containing  bacteria,  escape  into  the  venous  cir- 
criation.  They  lodge  in  the  lungs  or,  passing  them,  reach  the  left 
heart  and  arterial  system.  Purulent  lymphangitis  may,  in  the  same 
^ty, cause  metastatic  suppuration.  If  "end  arteries"  Are  plugged, 
infarcts  result;  if  the  arteries  are  not  terminal,  small  foci  develop. 
Not  all  the  infarcts  suppurate.  This  difference  is  explained  by  the 
fsctthat  the  germs  found  in  them  are  less  virulent,  or  that  the  embolic 
nuterial  is  bland  or  free  of  microbes.  Foci  occur  in  organs  in  which 
there  are  end  arteries  and  in  which  the  circulation  is  slow,  especially, 
tl^erefore,  in  the  liver,  kidney,  and  spleen.  (1)  Cerebral  metastasis  may 
€iU8e  meningitis,  brain  abscess,  or  extensive  softening  (encephalo- 
nudada  with  aphasia  and  hemiplegia).  (2)  Cardiac  metastasis  de- 
ydops  in  21  (even  63)  per  cent,  of  the  metastatic  group;  endocarditis 
IS  localized  chiefly  on  the  mitral  (62  per  cent.)  and  aortic  (22  per  cent.) 
^▼es;  it  is  attended  by  a  heart  murmur  in  60  per  cent.,  and  often  by 
Pericarditis;  the  heart  muscle  is  sometimes  the  seat  of  abscesses.  (3) 
l^  localization  may  cause  multiple  or  single  al)scesses,  and  often 
f^o-fibrinous  or  purulent  pleurisy.  4)  Rerml  localization  may  result 
ni  nephritis  or  suppurating  infarcts,  with  albuminuria,  cylindruria, 
Pjwia  and  bacteriuria.    (5)  Splenic  localization  usually  results  in  en- 
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largement,  frequently  in  pain,  and  rarely  in  perisplenic  friction*  (i 
Localisation  in  the  bones,  may  cause  early  fugitive  bone  pain,  i 
later,  fixed  osteomyelltie  tenderness  over  one  or  more  bones,  with  in 
flamraatory  signs;  in  the  joint'^  (as  in  the  post-febrile  arthritides) 
may  cause  simple  pain,  or  serous  or  purulent  synovitis;  in  the  muscli 
it  may  produce  abscesses,  purulent  oedema,  or  Wagner's  polymyosi  ' 
(7)  Localization  in  the  skin  may  cause  scarlatiniform,  morbilliforiwf 
roseolous  or  urticarial  eruptions,  resembling  the  antitoxin  rashes. 
Ecchymoses  occur  in  50  percent,  of  fatal  cases;  they  are  usually  late, 
often  symmetrical,  and  sometimes  occur  on  the  tip  of  the  nose,  fii^ 
gers,  toes*  or  ears.  Pustules  and  vesicles  are  less  frequent;  herpfl 
occasionally  develops.  (8)  Localization  in  the  eyes  may  produce 
retinal  ecchymoses  (in  at  least  33  per  cent.),  which  were  first  described 
by  Litten.  They  are  round,  or  irregular,  or  appear  in  streaks;  they 
often  have  white  centers  (which  are  usually  small),  range  in  number 
from  three  to  six,  and  appear  late  or  just  before  death;  the  white 
spots  of  Roth  (8  percent.)  were  once  considered  inflammatory,  and  are 
still  unexplained.  Least  frequently  eye  localization  results  in  pa^ 
ophthalmitis,  of  which  33  per  cent,  is  due  to  ulcerative  endoeardita 
(9)  The  peritoneum  is  chiefly  involved  in  puerperal  forms.  (10)  TM 
slightly  enlarged  liver  is  more  often  due  to  toxic  parenchymatoua 
degeneration  and  cardiac  weakness  than  to  abscess,  which  occu 
(Baerensprung)  in  only  15  per  cent,  of  cases  of  surgical  septicopyser 
Intestinal  infarction  is  rare. 

Special  S3miptomatology.— This  may  be  considered  etiologically  i 
topographically.    To  avoid  repetition,  only  the  leading  characteristic 
are  presented. 

(A),  Etiological. — 1.  Streptococcic  injection  is  the  most  frequc 
primary  and  secondary  septic  infection.  It  constitutes  66  per  cei 
of  all  forms  (Mau),  and  is  said  to  enter  the  blood  before  death  in 
per  cent,  of  all  fatal  diseases.  Its  atrium  is  most  often  the  thrc 
and  (in  the  female)  the  genitalia;  it  enters  the  veins  (in  puerper 
infection)  more  often  than  the  lymphatics  (erysipelas  and  puerper 
sepsis);  it  more  often  produces  septiccTmia  (65  per  cent.)  than  pyiet 
(35  per  cent.);  the  lungs  are  usually  unaffected;  endocarditis  oecui 
in  7  per  cent.;  its  course  is  chiefly  acute,  though  sometimes  subacuf 
(ulcerative  endocarditis). 

2.  Staphylococcic  infectimi  usually  enters  by  the  skin  and  the  fij 
Tuncle  is  the  typical  primary  local  lesion.  On  the  eye-lids,  nose,  or  lipi 
this  lesion  is  dangerous  because  infection  may  reach  the  facial  veil 
then  the  ophthalmic  vein  and  the  cavernous  sinus.  Furuncle  of  the  ne< 
may  reach  the  transverse  sinus.  Infections  of  the  skin  are  the  rod 
frequent  cause  of  osteomyelitis.  Meningitis  is  known  to  have  follow! 
a  felon.  The  infection  enters  through  the  throat,  first  with  difficult 
but  then  with  increased  malignancy  (Kocher  and  Tavel).  It  travd 
by  the  veins  or  lymphatics;  it  produces  metastasis  in  95  per  ceil 
and  endocarditis  in  6  per  cent,  of  the  cases.  Abscesses  of  the  lul 
and  kidneys  are  verj*  frequent;    the  coccus  is  found  very  often  in  tl 
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Mood  and  urine.     Pustular  skin  eruptions  are  frequent.     Staphylo- 
coccic infection  is  usually  acute. 

3.  Pneumococcic  Infections. — In  all  cases  of  pneumonia  {q,  v,) 
the  pneumococcus  appears  in  the  blood  (pneumohsemia).  In  sepsis 
following  pneumonia,  it  is  assumed  to  enter  the  blood  through  the 
pulmonary  veins.  Infection  throu^  the  ear  or  bile-tracts  is  less  fre- 
quent; metastases  occur  in  25  per  cent,  and  endocarditis  in  6  per 
cent.  Twenty-nine  cases  of  meningitis  were  first  reported  by  Nau- 
werk  (1881),  but  it  is  yet  unknown  why  lung  infections  so  frequently 
cause  brain  metastases.  The  pneumococcus  alone  may  produce  pus 
in  the  joints,  skin,  thyroid,  and  serous  membranes.  Netter's  state- 
ment that  pneumococcic  sepsis  is  less  severe  than  other  types  may 
be  tnie  in  some  cases,  but  it  is  often  malignant.  It  may  be  associated 
with  the  pyogenic  cocci,  or  saprophytes. 

4.  Golan  sepsis,  which  is  less  frequent,  may  follow  wounds,  suppu- 
ration in  cholelithiasis,  cystitis,  pyelitis,  or  intestinal  obstruction. 
Endocarditis  is  exceptional,  and  sepsis  (78  per  cent.)  is  more  common 
than  metastasis  (22  percent.).  As  the  intestine  is  its  normal  host,  it 
13  sometimes  regarded  as  an  autoinfection. 

0,  Gonococcic  infection  is  rather  more  benign  than  the  other  types. 
There  may  be  gonorrhoeal  endocarditis  (Bordoni,  UfiFreduzzi)  (of  which 
Loeb  has  collected  62  cases),  pericarditis,  and  pleuritis,  or  the  more 
common  gonorrhoeal  "rheumatism."  Thayer  found  the  gonococcus 
in  the  blood  (r.  Gonorrhoeal  Infection). 

Other  forms  are  less  frequent.  These  are  the  typhoid  sepsis  (typhoid 
suppuration  in  the  pleura,  thyroid,  bones,  meninges,  muscles,  ear,  and 
parotids),  sepsis  from  Friedlander's  pneumobacillus,and  the  meningo- 
coccus. Pyocyaneus  sepsis  is  attended  by  irregular  or  continuous 
fever,  rapid  pulse,  vomiting,  diarrhoea,  and  a  hemorrhagic  diathesis. 

(B).  Topographical. — (1)  Ulcerative  endocarditis ;  (2)  cholangitic 
*fp»is;  (3)  otogenous  sepsis  {v.  Sinus  Thrombosis,  Meningitis,  Brain 
Abscess)  will  be  considered  elsewhere.  The  two  following  surgical 
or  obstetrical  localizations  are  of  importance  to  the  general  prac- 
titioner and  internalist. 

(4.)  Osteomyelitis  is  either  a  solitary  metastasis  or  part  of  a  general- 
^  sepsis.  Even  when  a^  solitary  bone  is  involved,  the  blood  often 
^ntains  the  causal  microorganism.  It  is  due  to  the  staphylococcus 
J^hiefly,  then  to  mixed  infection  with  the  streptococcus,  which  is  found 
in  all  fatal  cases,  or  with  the  pneumococcus,  and  but  rarely  to  the 
typhoid  organism.  Fraenkel  has  recently  found  that  in  most  autopsies 
^^  tj-phoid  and  pneumonia  cases,  their  causal  bacteria  are  present 
[0  the  l)one  marrow.  Acute  forms  of  osteomyelitis  are  most  fre(juent 
*o  the  growing  bones  of  children.  Trauma  is  a  promoting  element, 
**h1  the  onset  occurs  with  chill,  fever,  vomiting,  diarrlura,  head- 
•<^he,  and  bone  pain.  It  is  usually  first  seen  (and  often  mistaken) 
"J  the  general  practitioner.  Chronic  forms  are  quite  infrequent, 
butKocher,  Jordan,  and  others,  have  described  cases,  which,  lasting 
one  year  or  more  (even  thirty),  may  simulate  sarcoma,  or  syphilis. 
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(50  Ptierperal  fever  is  caused  by  the  streptococcus  (95  percent.) 
by  the  l)acterium  coli,  staphyloeoccys,  gonococcus,  proteus,  or  anae* 
robic  organisms.  It  is  still  disputed  whether  streptococci  normally 
reside  in  the  healthy  vagina  and  whether  autoinfection  may  occu 
from  this  source,  but  some  cases  seem  clearly  proved.  It  is  sporadic 
or  epidemic;  it  is  promoted  by  ana-mia;  some  w^omen,  h^ 
seem  immune,  especially  those  in  the  lower  classes  (De  Lee)*  It! 
varieties  are  (a)  ioxmnia,  ov  saprn?niia.  The  symptoms  are  cause< 
by  toxins  or  putrid  decomposition  products  respectively.  Even 
cases  apparently  of  this  group,  bacteritcmia  nuiy  be  found  (colon  bacit 
lus,  saprophytes,  or  streptococcus).  The  rare  puerperal  tetanus 
wdiolly  toxa"'mic.  [b)  Lymphangiiic  form — Lymphangitis,  from  ini 
fee  ted  vaginal  or  cervical  wounds,  may  cause  moderate  parametritii 
which  is  usually  a  benign  local  infection.  The  usual  forms  are 
General  septicaemia,  from  vagiiud  or  cervical  wounds,  which  folio 
the  lymph-vessels  through  the  cellular  pelvic  tissue  to  the  general 
circulation.  The  symptoms  usually  appear  w^ithin  a  day  or  so  afto 
delivery.  Death  may  result  (in  two  to  fourteen  days), or  encapsulatioi 
(the  important  prognostic  element)  may  last  over  a  month  w^ith  m 
sive  eellulitis.  2,  Lymphangitic  peritonitis  is  more  fret|uent  (about 
per  cent,  of  fatal  cases).  It  begins  three  or  four  days  after  delivery  an( 
is  usually  generalized  and  suppurative.  Infection  may  travel  directf 
to  the  peritoneum  or,  more  often,  by  retrograde  lymphatic  routes.  T 
form  includes  Virehow\s  *'  erysipelas  grave  internum  puerperale.''  It  il 
more  common  in  labor  at  term  than  in  abortion.  The  sjnnptoms  all 
chill,  fever,  tense  pulse,  vomiting,  peritoneal  pain,  distention,  and  ofteij 
efTusion,  and  diarrhoea.  In  many  appi*rently  purely  peritonitic  easel 
bacterifemia  is  found.  Early  death  is  the  role,  commonly  in  five  H 
six  days,  but  encapsulation  is  possible.  3.  The  ikroTJibophlebiiii 
(pya:*mic)  type  occurs  io  50  per  cent,  of  fatal  cases.  It  usually  begint 
in  endometritic  ulceration,  diphtheria,  or  ichorous  inflammation »  ii 
contradistinction  to  the  lymphangitic  form  of  vaginocervical  originj 
Infective  thrombophlebitis  travels  fa)  from  the  upper  veins  by  waj 
of  the  spermatic  %eins,  of  which  the  right  empties  into  the  inferid 
cava  and  the  left  into  the  renal  vein;  the  phlebitis  may  actually  e^ 
tend  into  the  vena  cava;  (6)  from  the  lower  plexus,  by  way  of  tU^ 
uterine  veins  into  the  hypogastric  (less  often  the  obturator)  veins,  an^ 
thence  to  the  inferior  cava.  Bilateral  venous  thrombosis  is  commol 
(25  to  06  per  cent*)  Metastases  are  common;  38  per  cent,  occuii' 
IP  the  lungs,  25  per  cent,  in  the  kidneys,  20  per  cent,  in  the  joints  an< 
muscles,  and  16  per  cent,  in  the  spleen.  Ulcerative  endocarditil 
panophthalmitis,  and  suppurative  peritonitis,  may  be  present.  It  i 
unknow^n  why  the  brain  is  so  often  unaffected  in  this  form.  Tb 
course  may  be  stormy  from  predominating  toxfcmia,  or  slower  wit] 
metastasis.  The  fever  is  irregular,  the  pulse  rapid,  the  chill 
severe,  the  anaemia  marked,  and  bacterisemia  is  present  (streptc 
f?occa?mia  in  over  90  per  cent.). 
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^IDiagnosis. — The  differentiation  from  typhoid,  malaria,  and  miliary 
tuberculosis,  is  fully  considered  under  typhoid  fever.    In  typhoid,  the 
bacillaemia  (85  to  95  per  cent.)  and  the  Widal  test  (95  per  cent.)  are 
deoisive.    In  septicaemia,  bacterifiemia  is  present  in  50  per  cent,  of  the 
cases.   In  malaria,  the  plasmodium  is  absent  in  less  than  1  per  cent., 
aad  quinine  is  successful  at  once.    In  miliary  tuberculosis,  the  choroidal 
tubercles  (possibly  confused  with  Roth's  white  spots),  and  tubercle 
bacilli  in  the  blood  are  the  only  positive  criteria,  though  unfortunately 
they  are  infrequent.    Retinal  hemorrhages  argue  for  septicopyaemia. 
Septicpseudorheumatism  rarely  needs  to  be  confused  with  true  multiple 
articular  rheumatism.     Bacterisemia,  or  organisms  in  the  fluid  of  the 
joints,  is  never  genuine  rheumatism.     Uraemia;  secondary  (terminal) 
infections  in  cardiac,  arterial,  renal,  and  hepatic  disease;  mixed  infec- 
tion in  tuberculosis;    fever  in  Hodgkin's  disease;  carcinosis;  or  sar- 
comatosis,  may  sometimes  cause  confusion. 

Prognosis. — The  prognosis  depends  upon  the  organism,  its  virulence 
and  dissemination,  the  patient's  physiological  resistance  (whence  the 
obviously  poor  outlook  in  terminal  infections),  and  finally  on  the  sur- 
gical accessibility  of  the  primary  lesion  or  metastatic  foci.  Only  17 
per  cent,  of  Lenhartz's  cases  with  bacteriaemia  recovered.  A  stormy 
onset  and  chills  are  ominous.  A  case  of  Lenhartz  with  empyema, 
lung  abscess,  panophthalmitis,  diffuse  venous  thrombosis,  and  multiple 
osteomyelitis,  recovered.  Puerperal  infections,  with  the  large  wound- 
surface  and  frequent  hemorrhages,  are  severe,  the  mortality  of  all 
forms  being  55  per  cent.,  and  of  severe  forms  65  per  cent.  (Cursch- 
nuinn).  The  streptococcus  has  been  regarded  with  particular  dread; 
however,  Bertelsmann  (1904)  states  that  the  prognosis  is  twice  as 
favorable  as  in  staphylococcic  invasion. 

Treatment. — Surgical  prophylaxis,  even  in  apparently  insignificant 
wounds,  and  obstetrical  asepsis,  are  important,  especially  in  subjects 
[educed  by  general  diseases.  Treatment  of  existing  sepsis  consists 
|n  giving  the  largest  possible  amount  of  food  which  can  be  digested; 
^  free  administration  of  water-and-salt  solution  by  rectum  or  by 
transfusion,  in  order  to  flush  the  toxins  through  the  kidneys;  and  in 
^efree  use  of  alcohol,  given  as  it  is  in  typhoid  or  pneumonia,  but  in 
*ts  maximum  dosage  because  the  patient  exhibits  an  exceptional 
tolerance  to  the  drug  and  unquestionable  benefit  results.  The  treat- 
^''^t  of  hypostasis,  diarrhoea,  vomiting,  and  chills,  is  symptomartic. 
loe  temperature  is  seldom  influenced  by  drugs,  though  quinine  (see 
pEUMONiA)  may  most  safely  be  given.  The  internal  use  of  germicides 
*^  justly  abandoned.  We  have  not  observed  the  slightest  benefit  from 
^fed^'s silver  ointment,  though  others  think  it  verj'  beneficial;  Crede's 
^largol  has  been  used  with  benefit,  intravenously,  in  doses  of  one  to 
two  and  a  half  drams.  Nuclein  and  5j  to  5ij  ^>f  fresh  brewers*  yeast 
^  also  advised.  The  use  of  Mannoreck's  antistreptococcic  serum 
"^  given  no  essential  reduction  in  the  death-rate,  and  its  sug^^cstive 
effects  in  isolated  cases  is  easily  misleading.  Lenhartz  has  used  a 
*nim  from  the  blood  of  convalescents  from  septic  cases  with  some 
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success.     Surgical  intervention  is  indicated  whenever  definite  aecessi-^ 

ble  foci  are  localized. 

PNIUMONIA. 
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Ssmonyms. — Fibrinous    pneumonia,   ci-oupous    pneumonia*   loba 
pneumonin,  pleuropneumonia,  pneumonitis,  lung  fever. 

Definition. — An  acute  infectious  disease  caused  by  the  pneum 
coccus  (and  occasionally  by  other  bacteria),  self-limited  in  its  courseJ 
characterized  by  inflammation  of  the  lung  (filling  of  tbe  alveoli,  an 
often  of  the  bronchioles,  with  a  tibrinous  t-xudafe),  by  involvement  oi 
consideral>le  areas  (loljar  pneumonia),  by  toxaemia,  by  pneuinococ" 
ciemia  fpneumococci  in  the  blood),  and  by  solution  of  the  fever  b; 
crisis.    It  is  not  uncommonly  complicated  by  secondarj^  infective  p 
cesses, 

\^  Frequency. — Pneumonia  constitutes  6.5  per  cent,  of  all  internal 
diseases,  3  to  4  per  cent,  of  all  diseases,  6.6  per  cent,  of  all  death 
among  medical  cases  (Liebermeister),  and  8  per  cent,  of  all  deathsi 
(E.  F:  Wells), 

Thai  it  is  a  specific  infection  is  proven  (1)  by  its  frequent  endemic, 
epidemic,  or  even  occasi<mal  pandemic,  prevalence.  It  may  haunt 
certain  dwellings  or  break  out  in  hospitals,  asylums,  or  prisons;  (2 
by  the  great  frecjuency  or  constancy  of  the  pneiimococcus  in  the' 
sputun),  blood,  hmg,  and  secondary-  metastases;  (3)  by  its  clinicaf 
course,  its  aluuipt  onset  with  general  symptoms,  followed  by  local 
signs,  toxaemia  and  typical  ending,  and  its  cyclical  self-limited  course. 

BacterioIog7.~l.  The  pnemmrcoccns  or  Diplococcus  pneunioniie 
(I^late  I\'.),was first  recognized  liyFraenkel  (1884)  and  Weichselbaura 
(1S86),  thougli  it  >vas  seen  earlier  by  Sternberg,  Pasteur,  Ebcrth,  Koch, 
Tal anion,  Lcydcii,  and  Guenther.  Fraenkel  and  Wcichselbaum  first 
demonstrated  its  frequency  and  importtiiice,  and  the  diplococcus  bears 
their  name.  It  is  an  elliptical,  lanceolate,  encapsulated  diplococcus; 
it  is  easily  seen  in  cover  slijjs,  it  readily  stains  by  the  Gram  method, 
and  presents  many  cultural  variations.  Its  atrium  in  pneumonia  is  by 
way  of  the  respirator)^  tract,  although  in  sepsis  (g.  r.)  it  may  enter 
tlie  blood  Ijy  other  avenues.  From  the  lung  it  may  spread,  chiefly 
through  the  bloodvessels  (as  it  ditl  in  Fraenkel's  case,  where  it  was 
traced  from  a  pneumonic  focus  through  a  throndjophlebitic  pulmonaiyl 
vein)  to  the  blood  and  to  other  viscera.  Weichselbaum  believes  that 
it  may  extend  by  w^ay  of  the  lymphatics.  It  is  found  in  dust,  in  salivai: 
and  in  30  per  cent,  of  healthy  noses  and  throats,  though  usually  with 
attemiated  virulence.  Again,  the  organism  is  virulent,  and  experi-- 
mental  inoculation  luis  produced  pericfirditis,  endocarditis,  and  em 
pyema.  It  has  been  found  in  the  joints,  the  blood,  the  brain,  the 
bone-marrow;  in  otitis  media,  endocarditis,  peritonitis,  cholangitis, 
and  endometritis;  in  the  urine  and  forces;  and  it  may  pass  from  the| 
mother  to  the  foetus.  It  may  be  a  terminal  septic  infection  or  may 
produce  pneumococcus  sepsis,  as  the  typhoid  bacillus  produces  typhoid 


PLATE  IV. 
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The  Diplococcus  Pneumoniee,  Stained  \A^ith  Methylene  Blue 
and  Fuchsin  as  a  Counterstain.  Taken  from  the  Sputum  of 
a  Case  of  Acute  Croupous  Pneumonia.     (Simon.) 
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bacillaemia.     Until  very  recently  it  was  thought  that  typhoid  and 
pneumonia  were  local  infections  with  general  symptoms,  and  that  the 
presence  in  the  blood  of  their  microbes  was  a  serious  and  a  true  com- 
plication.   The  typhoid  bacillus  is  found  in  the  blood  in  95  per  cent,  of 
tvphoid  cases,  and  Rosenow,  of  Chicago,  has  found  the  pneumococcus 
in  the  blood  in  about  93  per  cent,  of  pneumonia  patients  (v.  i.).    Indeed 
J^fochaska  last  year  found  the  Fraenkel-Weichselbaum  organism  in  all 
of  fifty  cases.    The  pneumococcus  is  probably  the  sole  cause  of  typical 
pneumonia,  but  other  microorganisms  are  sometimes  found. 

2.  The  pneumobaeillus  (Friedlander,  1883)  is  1/i  long,  one-third 
as  wide  as  long,  with  a  capsule;  it  is  found  sometimes  in  the  healthy 
nose,  is  larger  than  the  pneumococcus,  and  does  not  stain  by  Gram's 
^^ethod.  It  has  distinct  biological  and  cultural  characters,  but  its 
Illation  to  pneumonia  is  not  established.  It  is  probably  a  mixed 
infection  only. 

3,  Other  bacteria,  such  as  the  typhoid,  colon,  diphtheria,  proteus, 
influenza,  plague,  and  pyogenic  organisms,  have  been  found.  The 
existence  of  psittakosis  pneumonia,  supposed  to  be  contracted  from 
^•nimals,  is  denied  by  Lichtenstern. 

Indirect  Causes. — (a)  Age, — Pneumonia  may  be  seen  even  in  the 

■^^'W'-born.     Predisposition  to  infection  is  great  up  to  the  sixth  year, 

^nd  then  much  less  until  the  fifteenth  year.    After  the  fifteenth  year 

"^s  frequency  increases  after  each  decade.    Over  half  the  cases  of  pneu- 

^^onia  occur  between  the  twentieth  and  fortieth  years,  and  over  80 

P^r  cent,  between  the  tenth  and  fiftieth  years.    (6)  Sex. — Eighty  per 

^^nt.  of  cases  are  males.     The  relation  to  trauma  is  still  in  doubt, 

though  contusions  seem  an  occasional  accessory  factor,     (c)  Cold. — 

pold  and  wet  are  predisposing  factors.    Pneumonia  prevails  especially 

*n  February,  March,  and  April,  when  the  weather  varies,  when  the 

^^mperature  is  low,  when  the  moisture  is  great,  and  when  the  winds 

^^  high.     Three-quarters  of  all  cases  of  pneumonia  occur  in  cold 

^onths.     It  is  possible  that  dust  disseminates  the  dried   sputum. 

•Negroes  are  infected  more  frequently  than  whites.     Pneumonia  is 

^f  again  as  frequent  in  the  cities  as  it  is  in  the  country.     In  the 

^nter  of  1903-4,  when  4,000  persons  died  of  pneumonia  in  Chicago, 

^he  author  knew  of  practitioners  in  many  villages  and  towns  not  one 

o\indred  miles  distant,  who  did  not  see  a  single  case,     (d)  Individual 

fffdi^posiiian  is  said  to  be  a  more  important  factor  than  in  any  other 

*<^te  infection.    Susceptibility  to  pneumonia  is  increased  by  debility, 

overwork,  and  alcoholism,  though  the  disease  also  attacks  the  most 

^W  individuals. 

Toxin. — The  toxin  is  not  isolated,  though  it  is  assumed  that  a  pneu- 
^otoxin  exists  and  produces  the  tox«'v*mic  symptoms;  when  an  anti- 
toxin develops,  the  crisis  occurs. 

^'pDinnity. — Immunity  does  not  result  from  one  attack;  as  in 
^^ysipelas,  recurrence  of  the  disease  is  likely  (in  13  per  cent.,  33  per 
^^t.,even  50  per  cent.);  ten,  sixteen,  or  even  twenty-ei^ht  recurrences 
^'^  known.    Though  immunity  can  be  produced  in  animals,  it  rarely 
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lasts  longer  than  six  months  iKlemperer,  Foa,  Washbourne),  and  fl 
is  doubteil  whether  the  serum  has  antitoxic  properties*     It  is  thoughr 
to  possess  l>arterici(hil  qualities  only. 

General  Clinical  Course.— After  a  very  short  incubation  of  a  fe^ 
hours  to  a  daVj  the   disease   begins  suddenly.     In   children  it  ofteiF 
begins  with  convulsions — in  the  young  with  vomiting,  and  in  oUier  sub- 
jects with  a  severe  ehilK  which    often  occurs    in  apparently  perfc 
health,  during  work  or  sleep.     On  the  first  duy  there  is  a  sudden  rij 
of  temperature;  the  face  becomes  red»  even  livid ;  the  gyqs  are  injecte 
the  pulse  and  respiration  are  accelerated;   the  patient  lies  charade 
istically  Hat  in  bed;   there  is  much  depression;   thirst,  headache,  ai 
a  sudden,  sharp  pain  in  the  side  develop,  accompanied  by  cough  ani 
increased  respiration.     On  the  second  day,  the  cough,  pain,  headachi 
and  respiration-rate,  increase,  with  dilatation  of  the  a  he  nasi;   the  ex- 
piration is  short  and  grunting,  and  speaking  is  difficult;   leukoeytos 
develops.      The   sputum    apj>ears,   or,    if   already    present,    becomf 
bloody;   and  this,  with  the   sudden  fever,  chill,  pain,  and  increas 
breathing,  practically  estalilishes  the  diagnosis  before  signs  of  cor 
solidation  appear,  if  pulmonary  embolism  can  be  excUidcd.     On  the 
second  or  third  day  there  are  evidences  of  lung  consolidation,  such  9M 
tlie  crepitant  rale,  bronchial  breathing,  and  tympany  which  is  soofl 
followed  by  dulness;    high  temperature  de%^elops  (with  slight  morn- 
ing reinissions);    the  skin  becomes  dry  and  red;    there  is  increased 
pulse  and  respiration;    herpes,  anorexia,  coated  tongue,  constipation, 
moderate  tlelirium,  febrile  urine,  and  coughing  attacks,  develop.     The 
coughing  is  fref[uent  but  short  in  duration,  voids  a  viscid,  red  sputum, 
and  causes  catching  respiration,  pain,  and  broken  sleep.     The  progfl 
nosis  cannot  be'  made  from  the  symptoms  up  to  this  time,  since  th? 
clinical  course  may  be  unfavorably  niodiiied  [a)  especially  by  collapse 
due  to  myocartlial  or  vasomotor  paralysis,  or  to  embolism  of  the  lung 
from  right-heart  dilatation;   (b)  by  profound  toxiemia;   (c)  by  delinum 
tremens;  or  (d)  by  death,  though  at  this  stage  it  is  rare.    In  favorable 
cases,  when  the  toxaemia  is  spent,  the  crisis  occurs;  this  usually  happens 
on  the  uneven  days  (the  hfth,  seventh,  or  ninth)  with  gradoally  de- 
creasing dulness  and  with  disappearance  of  nther  local  findings. 
**criticar'  fall  of  temperature,  pulse,  and  respiration-rate,  and  reli^ 
of  nervous  symptoms,  and  sweating,  result.    Lysis  is  less  frequent, 
a  general  statement,  the  toxaemia  is  the  dominant  feature  of  pneu 
monia,  and  the  consolidation  is  decidedly  secondary*     Furthermor 
the  degree  of  toxaemia  has  no  necessary  or  constant  relation  to  the 
amount  of  consolidation,  just  as  the  toxaemia  of  typhoid  does  not  de^ 
pend  on  the  presence  or  clegree  of  the  intestinal  changes.  ■ 

Analysis  of  Indiyidual  Symptoms,—!.  Onset.— Prodromes  occur 
in  25  per  cent,  of  the  cases  (Grisollf),  mostly  in  men  l>et\veen  thirty 
and  ffu-ty  years,  and  rarely  last  more  than  five  days;  anorexia,  depreM 
sion,  headache,  bronchitis,  backache,  and  low  fever,  may  be  noticed^ 
In  one  of  rhe  author's  cases  a  pneumococcus  infection  began  in  the 
throat,  ihen  invaded  the  larynx,  and  only  after  three  weeks  invade  ' 
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the  lung.    The  organism  was  obtained  at  post-mortem.     In  four 
cases,  low  fever  and  heematemesis  for  five  to  seven  days  suggested 
tuberculosis.    In  the  two  coming  to  autopsy,  no  tuberculous  foci  were 
found.    In  75  per  cent.,  however,  the  onset  of  pneumonia  is  sudden. 
Qhil,  convulsions,   vomiting,  and   fever,  after   a   short   incubation, 
usually  mark  the  brusque  onset.    Repeated  chilly  sensations,  occur- 
ring when  the  heart  is  weak,  do  not  as  accurately  designate  the  onset 
as  does  an  initial  rigor.    A  chill  is  present  in  75  per  cent,  of  the  cases, 
and  in  no  other  acute  disease  except  malaria  is  the  chill  so  severe  and 
constant;  it  lasts  from  a  quarter  to  half  an  hour.    The  onset  is  atypical 
in  senile  pneumonia,  and  also  when  it  occurs  in  the  course  of  other 
diseases, — e.g.,  delirium  tremens,  typhoid,  variola,  and  psychoses,^ — 
and  the  chill,  cough,  dyspnoea,  pain,  and  sputum,  are  often  absent,  so 
that  the  existence  of  pneumonia  may  not  be  suspected. 

2.  Fever. — ^The  usual  course  of  the  fever  is,  first,  a  very  sudden 
rise,  especially  in  menstruating  women  (von  Jiirgensen);    the  fever 

Fig.  13. 
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Ferer-eimre  of  typical  case  of  pneumonia:  A,  sudden  rise;  B,  pseudocrisin;  C,  crisis. 

^  then  continuous,  often  with  not  more  than  1°  or  2°  variation  for  a 
few  days;  in  three  quarters  of  the  cases  the  maximum  fever  is  between 
1(^  and  105°.  It  may  then  remit,  which  is  of  good  prognostic  import ; 
'^niittent  fever  throughout  the  disease  occurs  in  some  cases.  Re- 
^descences  occur  when  consolidation  passes  from  one  lobe  to  an- 
^r.  The  fever  is  lower  or  even  absent  in  the  aged,  in  alcoholics, 
*nd  in  cases  of  secondary  pneumonia.  Fever  produces  a  marked 
loss  of  weight  (twenty  to  thirty  pounds).  The  rise  preceding  the  crisis 
^?frturbaiio  criiica)  may  be  mistaken  for  an  ante-mortem  rise.     In 
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both  conditions  there  may  be  delirium,  convulsions^  chill,  or  irregular 
pulse.  A  pseudacrisis  may  deceive  the  uninitiated  physician,  when 
the  fever  resumes  its  original  elevation.  Crisis  occurs  in  60  to  SO  per 
cent,  of  cases,  usually  on  uneven  days,  as  noted  by  Hippocrates, — the 
fifth,  seventh,  ninth,  or  eleventh  days, — and  usually  between  evening 
and  early  morning.  It  very  rarely  ocrnrs  on  or  l^efore  the  third  dayJ 
It  marks  the  end  of  the  toxa?raia  hut  not  of  the  consolidation.    Tl:' 


pEKSumonia,    remittent  (^ubcontiMpa    i  itvi  r, 

requires  several  days  mure.  In  six  to  ten  hours  the  temperature  fall 
to  (or  below)  normal,  accompanied  by  sleep,  euphoria,  lessened  puis 
and  respiration,  lateritious  deposits,  and  reappearance  of  the  chloride 
in  the  more  abuniiaot,  limpid  urine,  and  **eriticar'  sweating,  or  eveij 
diarrhri:*a.  The  fall  may  measure  even  10°  or  11°  and  the  pulse  majf 
reach  30.     The  precritical  elevation  and  the  beginning  of  the  crisii 
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may  be  attended  by  alarming  symptoms,  such  as  weak,  irregular  puls« 
and  collapse.  Lysis  occurs  in  20  per  cent,  of  the  cases.  It  is  likely  to 
occur  when  the  fever  lasts  more  than  ten  days,  but  lingering  fevef 
may  indicate  jirogression  in  other  lobes  and  such  complications  as^ 
ein|)yema  or  endocarditis.  Lysis  may  be  (1)  gradual  and  continuousii 
or  (2)  slow  and  remittent- 
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8.  Respiratory  Findings. — (A).  Pain. — Pain  in  the  side  is  pleural, 
though  sometimes  muscular.  Its  presence  in  90  per  cent,  of  the  cases 
makes  it  of  diagnostic  value,  since  it  is  the  most  frequent  respiratory 
symptom.  It  appears  early,  is  increased  by  coughing  or  motion,  and 
b  sharp  and  sometimes  agonizing.  It  is  usually  well  localized  over  the 
consolidated  focus,  but  in  8  per  cent,  may  be  referred  along  the 
lower  intercostal  nerves  to  the  abdomen,  in  children  especially,  and 
sometimes  in  adults.  Appendicitis  is  thus  simulated  in  2  per  cent. 
Sometimes  the  pain  is  located  over  the  gall-bladder,  or  on  the 
opposite  side  of  the  chest.  Pain  is  absent  in  central,  secondary,  or 
upper-lobe  pneumonias;  in  the  aged,  and  often  in  children;  and  in 
cases  with  great  delirium. 

(B).  Dyspncea. — Dyspnoea  is  frequent;  it  is  caused  by  pain  and 
especially  toxaemia,  but  also  by  temperature,  cyanosis,  diminished 
respiratory  area,  bronchitis,  and  complicating  pulmonary  oedema,  and 
scoliosis. 

(C).  The  Respiration-rate. — ^The  respiration-rate  is  practically 
always  increased  to  24  or  40,  (or  more  in  children) ;  and  in  two-thirds 
of  all  cases,  it  ranges  between  30  and  50;  it  almost  never  rises  to  60 
or  80  except  in  the  death  agony,  but  such  frequency  is  common  in 
miliary  tuberculosis.  The  author  once  saw  a  rate  of  96  with  recovery; 
the  pulse  was  90.  Dilatation  of  the  nares  is  said  to  be  ominous,  but 
seems  to  the  author  common  in  ordinary  cases.  Alteration  of  the  pulse 
•nd  respiration  ratio  was  first  noted  by  von  Jiirgensen;  the  normal 
ratio  of  1  to  4  or  4.5  becomes  1  to  3  or  2.    On  very  rare  occasions  the 

3iration-rate  may  be  normal.  Thus,  in  one  instance  with  the  entire 
t  lung  consolidated,  respiration  was  18  (without  medication). 
(D).  The  Cough. — The  cough  always  irritates,  is  sometimes  dan- 
prous,  and  seldom  relieves  the  patient.  It  is  usually  present  from  the 
beginning  of  the  disease  to  the  crisis,  and  almost  invariably  occurs 
ID  lower-lobe  pneumonia,  but  is  often  absent  in  upper-lobe  consoli- 
dation, in  terminal  or  secondary  pneumonia,  in  cases  where  there 
u  much  delirium,  in  the  aged,  and  the  young.  It  is  sometimes 
pleuritic. 

(£).  The  Sputum. — The  sputum  is  at  first  transparent,  mucous,  and 
^  scanty.  It  soon  becomes  viscid,  and  is  difficult  to  raise,  and  to 
expectorate,  as  it  adheres  to  the  mouth  and  lips.  It  is  so  viscid  that 
Ae  sputum-cup  may  be  inverted  without  any  flow  of  the  sputum.  In 
^0  days  it  becomes  red,  and  rusty  (80  per  cent,  of  cases).  Later,  the 
sputum  becomes  more  abundant,  averaging  between  one  and  seven 
ounces  daily,  but  is  rarely  very  abundant  or  fluid.  Increased  fluidity 
^ay  result  from  weak  heart,  or  decreased  coagulability  of  the  blood. 
^^  sputum  is  often  absent  in  children  who  swallow  their  sputum ; 
ureases  of  upper-lobe  consolidation,  in  which  there  is  less  hemorrhage, 
j^  consolidation,  and  less  cough  to  dislodge  exudation;  and,  finally, 
^  w  often  absent  in  the  senile  and  secondary  pneumonias,  possibly 
j^cause  of  very  early  gray  hepatization.  The  cause  of  unusual  color 
JD  the  sputum,  such  as  lemon-  or  brick-color,  is  unknown;  it  is  some- 
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times  observed  in  pulmonary  oedema,  or  in  incipient  gangrene,  and 
renders  the  prognosis  uncertain.  Safranin  color  (sputum  croceum) 
indicates  resolution.  The  rusty  sputum  is  of  great  diagnostic  value, — 
e.g.,  in  the  beginning  of  the  disease  or  in  central  pneumonia — and 
generally  is  of  good  import.  Fibrin  threads  (or  "casts'*)  of  the  bron- 
chioles are  usually  seen  between  the  third  and  seventh  days.  On 
shaking  the  sputum  in  water  and  catching  the  shreds  on  a  slide  they 
appear  clubbed  at  their  alveolar  ends.  They  are  almost,  but  not 
wholly,  pathognomonic,  since  Laennec  found  them  in  tuberculosis, 
and  in  fibrinous  bronchitis.  They  consist  of  fibrin,  white  cells,  fatty 
cells,  and  epithelium.  Thinner  casts,  analogous  to  the  cylindroids 
of  the  urine,  and  spirals,  are  sometimes  found.  The  sputum  is  rich 
in  chlorides,  especially  in  calcium  chloride.  Microscopically  the  spu- 
tum contains  blood  cells,  various  epithelia,  the  pneumococci  (found 

Fia.  16. 


Fibrinuus  coagulum  from  a  ca^e  of  croupous  pneumonia,     (Biisoiero.) 

first  bv  Wolff  in  sputum  and  l)y  Weichselbaum  in  the  lung),  and  often 
streptococci. 

(F).  LrxG  PATHOTX)f.v. — The  lung  pathology  was  developed  in 
1819,  by  Laennec,  who  was  the  first  to  accurately  separate  pneu- 
monia from  pleurisy.  He  described  three  stages.  (1)  The  stage  of 
hijpcrcrmla  is  very  ex(!eptionally  observed  unless  the  subject  dies  in 
twenty-four  to  thirty-six  liours,  l)ccause  hepatization  {v.  i.)  develops 
rapidly;  hyperiemia  is  most  often  seen  at  the  edges  of  the  consoli- 
dated lung  where  the  pneumonia  is  beginning  to  extend.  The  lung 
crepitates  and  floats,  though  less  than  normal;  it  is  red,  voluminous. 
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and  tears  readily, — [i.e.,  it  has  lost  its  elasticity],  and  exudes  a  sero- 
sanguineous  fluid  on  section.  Under  the  microscope,  congestion,  serum, 
and  diplococci  in  the  alveoli,  are  observed.  The  alveolar  epithelial 
cells  swell  and  desquamate,  which,  according  to  some  observers,  are 
the  primary  changes.  (2)  In  the  stage  of  red  hepatization,  the  lung  is 
eTenly  red,  friable,  airless  (not  wholly  so  in  pneumonia  of  an  upper 
lobe),  and  sinks  when  put  into  water.  Its  weight  is  increased  ten  to 
fifty  ounces.  The  lung  is  enlarged  to  the  size  of  deepest  inspiration 
(Rokitansky,  who  developed  the  gross  anatomy  of  pneumonia),  and 
has  marks  of  the  ribs  on  its  fibrin-coated  surface.  On  scraping  the 
eut  surface,  fibrinous  casts  or  plugs  of  the  bronchioles  are  observed. 
The  lung  is  granular  on  section  (Laennec),  which  results  from  exuda- 
tion into  the  alveoli.  These  granulations  are  smaller  in  the  young 
and  are  larger  in  patients  with  emphysema.  They  are  seen  best  with 
oblique  illumination.  Under  the  microscope,  coagulated  blood  and 
exudate,  alveolar  epithelium,  injected  bloodvessels,  emigration  of 
leukocytes,  diplococci,  and  meshes  of  fibrin,  are  noted.  (3)  In  the 
stage  of  gray  hepatization,  the  granulations  are  grayish-yellow,  and  are 
not  red  because  the  blood  is  absorbed;  they  are  larger  and  looser 
than  in  the  second  stage.  The  connective  tissue  is  grayer  than  the 
granulations,  and  is  sharply  defined  by  the  lung  pigment.  It  has  been 
claimed  that  death  always  occurs  if  this  stage  is  reached.  If  the 
patient  lives,  the  granulations  disappear;  the  lung  exudate  becomes 
semi-fluid  (purulent  infiltration);  the  pus  can  be  washed  out;  there 
15  a  fatty  emulsion,  and  resorption  occurs  by  the  lymphatic  vessels 
Md  not  by  evacuation  through  the  sputum.  Enzymes  (ferments)  dis- 
solve the  exudate;  the  products  of  this  autolysis  are  excreted  by  the 
kidneys. 

Seat  of  pneumonia:  The  lobar  process  begins  at  the  hilum  and 
tttends  to  the  pleura,  which  is  usually  inflamed.  If  it  remains  at  the 
uilum  it  is  called  central  pneumonia  (1.7  per  cent.);  if  the  entire  lung 
^  involved,  it  is  termed  pneumonia  totalis  or  massiva;  the  terms 
'double  pneumonia"  and  "crossed  pneumonia*'  are  self-explanatory. 
The  lobes  are  involved  in  the  following  order  of  frequency:  (1) 
Right  lower  lobe;  (2)  left  lower;  (3)  right  middle;  (4)  right  upper; 
!5)  left  upper  lobe.  Jurgensen's  collation  of  16,614  cases  of  pneu- 
Dionia  shows  that  the  right  lung  is  aflfected  in  53  per  cent.,  the  left  in 
^  per  cent.,  and  both  lungs  in  10  per  cent.  Fraenkel  found  the 
"Pper  lobes  involved  in  16  per  cent,  and  the  lower  in  84  per  cent. 

(G).  Physical  Signs. — The  physical  signs  develop  in  the  lungs  only 
**ter  twelve  to  twenty-four  hours,  or  later. 

!•  Inspection. — The  decubitus  is  variable.  It  is  dorsal  in  lower- 
">De,  and  erect  in  upper-lobe  pneumonia;  the  patient  at  first  lies  on 
"^  sound  side  to  avoid  pain;  on  the  diseased  side  later,  for  better 
*^ansion  of  the  sound  lung.  The  spinal  column  is  concave  toward 
"**  diseased  lung  for  its  better  immobilization.  The  excursion  is  less 
^  the  diseased  side  because  of  pain.  Litten's  diaphragmatic  sign  is 
*wnt  and  the  sound  lung  is  vicariously  active.    The  diseased  side 
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is  larger  by  one-liulf  to  one  inch.  The  accessory  muscles  of  respim^ 
ti<m  are  active  and  dilatation  of  the  narcs  is  seen.  Systolic  pulsalion 
of  the  lung  occurs  when  the  lingual  lobe  is  consolidated,  or,  in  the 
first  stage,  when  the  heart  beats  against  semifluid  exudation  (Graves )J 

IL  Palpation. — This  detects  the  lesseneil  excursion  more  readilj 
than  does  inspection;  vocal  fremitus  is  usually  increased  because  of 
belter  sound  propagation,  fremitus  being  normally  greater  on  the 
right  than  on  the  left  side.  It  is  decreased  (1)  by  occlusion  of  the 
bronclius  by  fibrinous  plugs,  which  are,  however,  usually  dislodged  by 
having  the  patient  cough;  (2)  by  coincident  pleural  effusion;  (3)  by 
great  consolidation  (Gerhardt),  in  which  the  chest  wall  becomes  tense. 
It  is  claimed  that  the  consolidated  side  is  the  warmer.  Pleural  fric*, 
tion  may  be  felt. 

IIL   Percuss io7i.^{l)  A  tympanitic   note  is  obtained  in  the  fir 
stage  (Skoda's  resonance).     This  is  caused  by  decreased  elasticity 
the  lung  and  therefore  decreased  tension  and  amplitude  of  vibration^ 
which  is  due  to  the  swelling  of  the  alveolar  epithelium  and  turgescent 
capillaries.    This  condition  may  last  as  long  as  two  days,  and  causes 
doubt  as  to  the  side  involved,  especially  when  pain  is  bilateral  ancU 
breathing  indeterminate  (whence  the  value  of  crepitant  rales).    Tym-^ 
pany  in  the  later  stages  is  not  uncommon  in  upper-lobe  pneumonia 
where  exudation  is  usually  inconiplete.    It  is  rare  in  lower-lobe  pneu- 
monias but  may  occur  over  an  upper  lobe  in  total  pneumonia  from  the 
air  in  the  bronchus.     It  may  be  attributed  to  the  stomach  (Finckler)  in 
cases  of  left  lower-lobe  pneumonia;    to  some  moderate  compression,, 
— e.  g,f  of  right  upper  lobe  when  right  middle  and  lower  are   con-T 
solidated;    to  the  normal  lung  lying  over  deeper  consolidation  or  t<| 
resolution.     Tyuipany   may  remain  days  or  weeks  after  the  crisis 
Careful  watching  of  the  tympany,  during  the  acute  stage,  often  leac 
to  detection  of  extension,  winch  is  shown  by  relaxation  of  the  lun| 
tissue,    contiguous    to    areas    already    consolidated.      (2)   Dulne^s 
usually  found  on  the  second  day.     It  is  the  percussion    sign   of  thi 
second  stage.    When  complete,  it  corresponds  to  the  lobe  confines 
which  are  outlined  in  Fig,  33  under  article,  Pleurisy.     The  dulnes 
is  not  absolute.     It  Is  usually  first  detected  in  the  posterior  axillai 
line  in  lower-lobe  pneumonia  and  generally  is  more  complete  behind! 
than  in  the  front  of  the  chest  and  more  in  a  louver-  than  in  an  upper 
lobe  involvement,     Dulne^s  is  difficult  to  detect  if  the  area  is  not 
least  1  by  2  inches,  or  if  it  is  deeper  than  2  inches  from  the  snrfacej 
It  is  absent  in  central  pneumonia.     It  disappears  with  resolution.: 
Wintrich's  palpatorj^  percussion  is  most  valuable.    Wintrich*s  chang 
of  pitch  (on  opening  the  mouth)  is  heard  in  upper-lobe  pneumonia 
where  the  percussion  wave  is  conveyed  to  the  bronchus  more  ofteij 
than  in  lower  pneumonia.     Cracked-pot  resonance  over  the  edge 
the  consolidation  bordering  on  sound  tissue  is  due  to  irregular  tensior 

IV,   AuscultatioTi. — Decreased    breathing  is  often    noticed   at   fii 
(Grisolle).     Stokes  diagnosticated   the   first   stage   by   sudden   loca 
puerile  breathing  with  fever  and  by  disordered  breathing. 
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First  Stage. — The  crepitant  rale  of  Laennec  remains  the  auscultatory 
sign  of  the  first  stage;  but,  as  Laennec  stated,  it  is  not  absolutely  spe- 
cific, because  it  occurs  also  in  tuberculosis,  oedema,  infarct,  hypostasis, 
and  bronchiolitis.  It  probably  has  its  origin  in  the  viscid  exudate 
in  the  finest  tubules  and  in  the  alveoli.  Some  consider  it  pleural.  It 
is  coarser  in  the  aged  and  in  children  because  the  large  tubes  are 
more  involved.  It  is  heard  at  the  height  of  inspiration  as  a  succes- 
sion or  shower  of  delicate  crackles.  When  not  heard,  a,  coughing 
effort  may  elicit  the  crepitant  rale.  It  often  disappears  after  a  num- 
ber of  deep  inspirations;  e.g.,  when  it  is  demonstrated  to  a  class, 
only  the  first  students  hear  it.  Dislodged  plugs  may  occasion  expira- 
ton  rales.  The  crepitant  rale  disappears  during  the  second,  and 
reappears  in  the  third  stage. 

Second  Stage. — The  distinct,  intense  bronchial  breathing  is  due  to 
better  transmission  of  the  bronchial  sounds  through  the  solidified 
lung.  It  sounds  as  though  nothing  intervened  between  the  lung  and 
the  stethoscope  and  it  is  especially  clear  and  near  when  the  ear  is 
placed  directly  on  the  chest.  It  is  absent  or  partial  in  central  pneu- 
monia, especially  anteriorly,  in  coincident  pleurisy,  and  in  obstruction 
of  the  bronchi  by  mucous  or  fibrinous  casts.  In  the  latter  case,  several 
coughs  usually  loosen  the  obstruction  and  restore  the  bronchial  breath- 
ing. Bronchophony,  due  to  the  voice  sounds  being  better  transmitted 
through  the  consolidated  area,  is  heard  when  the  patient  counts  or 
speaks,  but  especially  after  each  involuntary  expiratory  grunt.  JEgoph- 
wijf  is  occasionally  heard,  as  well  as  Baccelli's  phenomenon  (auscul- 
tatory whispering).  The  crepitant  rale  disappears  in  this  stage, 
except  at  the  edges  of  the  hepatization  where  extension  may  be 
taking  place. 

Third  Stage. — The  crepitant  rale  reappears  and  is  then  known  as 
the  rale  redux. 

1  Oirenlation. — (a)  The  pulse  rate  is  usullay  100  to  120;  in 
ehildren  it  may  rise  to  200.  It  is  also  rapid  in  the  aged,  and  in  cases 
with  severe  toxaemia.  In  adults,  a  rate  of  1 30  to  140  makes  the  prognosis 
less  favorable.  If  the  rate  is  slow  at  the  height  of  the  disease  the  prog- 
nosis is  grave,  for  heart  or  brain  complications  are  indicated  (Triiube). 
Irregularity  and  gallop-rhythm  (one  systolic  tone  and  two  diastolic 
tones)  are  of  poor  prognostic  import.  Antecritical  irregularity  fre- 
quently occurs.  The  pulse  is  usually  dece{)tive,  because  its  fulness 
is  of  no  value  in  prognosis.  It  is  not  often  dicrotic.  P^xtensive  pneu- 
l^onias  may  compress  the  subclavian  artery,  making  the  pulse  smaller 
in  one  wrist  than  in  the  other.  In  the  right  hrarly  dilatation  from 
tottmia  may  occur;  the  second  pulmonic  tone  is  accentuated  hut 
this  is  not  observed  when  the  right  heart  becomes  greatly  weakened. 
There  are  functional  bruits  especially  in  children.  In  very  rapi<l 
<*ttliac  action,  the  two  heart  tones  sound  alike,  resembling  the  f(rtal 
neart  tones  (embryocardia).  (6)  Collapse  is  usually  due  to  myo- 
cardial or  to  central  vasomotor  paralysis  and  may  occur  at  the  onset, 
•cnie,  defervescence,  or  convalescence,     (c)  The  blood  shows  anivmia, 
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and  Bollinger  suggests  that  the  oligfpmia,  resulting  from  large  exudates^H 
may  explain  some  cases  of  collapse.     The  fibrin  increase  is  readil^fl 
noted  in  fresh  blood  preparations*    A  polymorphonuclear  leukocytosU^^ 
of  15,000  to  30,0D0  (or  even  100,000)  appears  early,  and  lasts  slightly 
longer  than  the  fever.    In  Cabot's  counts^  the  leukocytes  ran  between 
ISjOOO  and  30,000  in  75  per  cent,  of  his  cases.    The  eosinophil es  are(s| 
decreased  or  wholly   absent   until    the  affection   reaches  its   height, 
whence  the  favorable  sigiiiKcaoce  of  their  reappearance.    The  lymph- 
ocytes are  decreased.    During  convalesceoce  many  myelocytes  appear^^B 
The  white  count  remains  high  in  delayed  resolution  or  with  complica-^" 
tions,    A  low  count  is  generally  unfavorable.    Pnenmohwmia  (pneunio- 
cocci  in  the  blood)  was*  until  recently,  considered  of  bad  prognostci. 
imj>ort  and  it  was  once  stilted  that  but  15  per  cent,  of  cases  of  pneiimo-| 
hicmia  recover^  but  now  it  is  not  considered  of  great  prognostic  value 
Rosenow  found  pneumococci  in  blood  cultures  in  93  per  cent.,  and  if 
smears  in  42  per  cent-     They  were  most  abundant  on  the  fourth  or 
fifth  days,  and  few  in   number  before  or  at  the  crisis.      In  making 
cultures,  half  a  dram  of  blood  is  taken  and  mixed  with  98  or  99  parta*] 
of  Ijoiiilloii.     Procliaska  found  pneumococci  in  100  per  cent.,  when  two] 
or  three  drams  (10  c.c.)  of  blood  were  taken  for  cultivation;    they  are] 
probably  present  in  all  cases,  though  some  think  that  they  appear  only] 
when  the  protective  resistance  of  the  tissnes  is  lost  and  death  is  immi* 
nent;    pneumolnemia  has  I leen  found  before  hepatization.     Rosenow 
noted  increased  agglutinative  power  of  thesenim  until  the  crisis  occur5.^| 

5.  The  Digestive  System, — There  is  the  febrile  tongue,  thirst,  and^ 
anorexia.  ^^olnitiIl)3J  results  from  cerebral  toxaemia  (especially  in  chil- 
dren), vagus  irritatirin^  coughing,  or  alcoholic  pharyngitis.  The  dis- 
ticssing,  sometimes  dangerous,  tympany  and  the  occasional  diarrhoeg 
are  usually  toxicmic.  Constipation  is  the  rule.  There  is  often  som< 
intumescence  of  the  liver.  Fraenkel  found  splenic  tumor  in  15  pe 
cent,  of  all  cases  and  in  40  j)er  cent,  of  fatal  cases. 

6.  The   Skin.— The    red  cheek  on  the  affected  side  was  known  to] 
Areta^us.    The  skin  is  usually  dr^%  but  miliaria  and  sweating  may 
seen,  especially  in  children.     Herpes  is  found  more  often  than  in  anj 
otlier  disease  (30  to  50  |;>er  cent.)     It  appears  from  the  third  to  fifth" 
day  or  later,  chiefly  on  the  lips,  iu>se,  mouth,  cheek,  ear,  or  rarely  on 
the  anus  or  genitalia;    Howard  found  causal  changes  in  ihe  Gas*| 
serian  ganglion.     Heri)es  is  of  diagnostic  value,  r.  g.,  from  typhoid,  ar  ' 
is  generally  of  favorable  import.    Rarer  eruptions  are  erythema,  rose-J 
oUe,  urticaria,  purpura,  or  pemphigus.    The  lymph-glands  are  enlarge  ^ 
in  25  per  cent,  of  the  cases. 

7.  The  Urine. — (Characteristic   fever  urine  is  found,  and  the  urea 
13  increased  threefold,  especially  after  the  crisis  from  over  production 
and  accumulation  during  the  fever  and  from  the  resolving  exudate. 
The  uric  acid,  ammonium,  and  creatin,  are  increased.    The  chloride 
are  decreased  from  225  grains  daily  to  30  grains,  or  they  may  be  absei 
until  the  crisis  or  two  days  later,  when  they  reappear  in  increase 
quantities  (first  observed  by  Ilottenbacher);  no  satisfactory  ex"plana- 
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tion  for  the  decrease  of  the  chlorides  is  known.  The  sulphates  and 
phosphates  are  decreased.  Pick  notes  that  the  urine  often  becomes 
neutral  or  alkaline  after  twenty-four  to  forty-eight  hours;  this  is  due 
to  sodium  deposit  in  the  lungs,  which  condition  lasts  froni  twenty-four 
to  thirty-six  hours.  Albuminuria  and  cylindruria  appear  in  about  50 
percent,  of  the  cases;  peptonuria  and  acetonuria  are  not  uncommon, 
and  the  diazo  reaction  appears  in  20  per  cent.  Hsematuria  is  found 
in  1.6  per  cent.  Nephritis  seldom  occurs  (1  to  2  per  cent.),  and  uraemia 
is  veiy  uncommon.  Pneumococci  have  been  found  in  the  urine  and 
in  the  glomeruli  (Koch,  Nauwerck). 

8.  The  Hervous  System. — Headache  is  almost  constant.  There 
may  be  insomnia,  restlessness,  or  sopor,  and  the  latter  is  always  omi- 
nous. Delirium  (22  per  cent.)  occurs  in  adults,  especially  in  cases  of 
upper-lobe  pneumonia,  alcoholism,  or  marked  toxjemia.  Delirium 
and  other  nervous  symptoms  resulting  from  exhaustion  may  occur 
at,  or  even  for  a  week  after,  the  crisis.  Venesection  in  former  times 
greatly  increased  the  percentage  of  delirium.  The  patellar  reflexes 
are  often  absent  and  the  pupils  may  be  dilated  or  sluggish.  Con- 
vulsions, coma,  and  rigid  neck,  in  children,  result  from  toxaemia  of 
the  more  sensitive  young  brain,  from  complicating  otitis,  from  brain 
oedema,  or  from  actual  meningitis.  Hemiplegia  may  result  from  (1) 
brain  oedema  or  anaemia,  or  (2)  arteriosclerosis  and  weakened  heart. 

Mechanism  of  Death  in  Pneumonia. — Death  is  rare  in  the  first 
two  days.  If  it  occurs  within  this  time,  its  cause  is  usually  some 
antecedent  malady  such  as  nephritis  or  typhoid.  (1)  Toxcemia  is 
•11-important  in  its  action  on  the  heart,  brain,  and  vasomotor  nerves. 
Death  results  with  a  rapid  pulse,  rapid  respirations,  algid  extremities, 
and  obtunded  sensorium.  (2)  The  extent  of  pneumonia  is  the  least 
iniportant  factor.  A  massive  pneumonia  in  a  robust  person  causes 
jess  disturbance  than  a  very  small  patch  in  a  nephritic  patient.  There 
IS  no  parallelism  between  the  area  hepatized  and  the  resulting  toxaemia. 
(3)  Pulmonary  cedema  is  either  mechanical  (cardiac)  or  inflamma- 
bly—i.  e,,  the  first  stages  of  an  incompletely  developed  pneumonia. 
W)  Pneumococci  in  other  tissues y  e.  jr.,  pneumococcic  meningitis,  endo- 
carditis, and  pericarditis. 

Complications. — ^These  are  fortunately  few  as  compared  with  those 
of  typhoid  but  they  are  severe. 

1.  Pleurisy. — Pleurisy  is  so  constant  that  the  name  of  pleuro- 
pneumonia is  rather  justified,  the  pleura  being  covered  with  a  very 
^ck,  tenacious,  curdy  exudate.  It  is  usually  due  to  the  pneurao- 
coccus;  if  due  to  the  streptococcus,  it  is  a  complication  of  great  dan- 
?^f-  Effusive  pleurisy  is  said  to  occur  in  5  to  15  per  cent.,  though 
Ffaenkel  saw  serofibrinous  pleurisy  in  but  1  per  cent,  in  1 ,000  cases. 
Pl^ritis  is  para-  or  metapneumonic,  serofibrinous  (5  per  cent.)  or 
Pendent  (2  percent.),  febrile  or  afebrile.  The  presence  of  leukocytosis 
»n»  pleurisy  may  indicate  a  previous  unobserved  or  overlooked  pneu- 
monia. Pneumonia  may  exist  on  one  side  and  pleurisy  on  the  other, 
"^•J.,an  upper-lobe  pneumonia  with  contralateral  pleurisy  (Traube). 
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The  author  has  seen  two  such  cases*  The  prognosis  is  not  necessarily 
unfavorable,  even  when  operation  for  pneumococcic  empyema  is  re- 
fused. Interlobular  enipyenia  is  most  serious,  because  it  so  often 
escapes  detection.  Pneumococcic  empyema  occurs  in  2  per  cent,  of 
cases  of  pneumonia  and  is  notable  since  the  pneumococcus  so  seldoE 
provokes  suppuration  in  the  lung.  Its  symptoms  are  discussed  undef 
pleurisy. 

2,  Endocarditis. "-Acute  endocarditis  complicates  pneumonia  in 
1  percent.  (Chvustek)  of  all  eases  and  in  about  5  percent,  of  fatal 
cases,  though  higlier  figures  are  given,  14  per  cent.  (Kanthack)  and^ 
l(i  percent-  (Osier);  all  autopsy  figures  are  usually  higher  than  tigureafl 
in  general  practice.  The  pneumococcus  is  found  in  the  vegetations. 
The  valvular  exudate  is  vohiiniiious,  though  ulceration,  valvular  aneu- 
rysm and  perforation  are  less  common  than  in  staphylo-  and  strepto- 
coccic forms.  Endocarditis  develops  especially  on  old  valvular  lesions 
in  the  left  heart  and  most  fret|Tjent!y  on  the  aortic  valves  (Netter, 
Heschl).  The  right  heart  is  involved  three  or  four  times  as  frequently 
as  in  endocarditis  due  to  other  bacteria.  Sixty  per  cent,  of  cases  are 
associated  with  meningitis.  Middle-aged  adults  are  more  often 
artected  than  the  young,  and  women  more  often  than  men.  Symptoms 
may  be  absent,  Ruflocarditis  is  probable  when  a  murmur,  systolic  or 
particularly  diastolic,  occurs  with  irregular  and  protracted  fever,  ehiils, 
sweats  and  embolism  (50  percent.).  Symptoms  may  directly  follow  _ 
the  pneumonia  or  de%^elop  after  one-half  to  one  week  of  normal  tem<^ 
perature.  The  endocarditis  is  maligiuint  in  80  percent,  of  cases;  in 
the  balance,  milder  emlocanlitis  occurs;  2o  per  cent,  of  cases  of  ulcer- 
ative endocarditis  are  pneumococcic.  Fever  is  sometimes,  and  leuko-» 
cytosis  frefpiently,  absent.  [Vide  chapters  on  Ulcerative  Exdo- 
CAKDiTis  and  Septicopy.emia.) 

3,  Fericarditis. — This  is  dangerous  though  not  necessarily  fatal. 
Some  figures  place  its  post-mortem  frerpiency  at  5  to  15  per  cent* 
but  Fraeukel  estimates  it  at  seven-tenths  of  1  per  cent.  About  60  pefJ 
cent,  of  cases  are  latent  because  the  pericardial  rub  is  frecjuentlyi 
absent.  Pericarditis  occurs  more  often  in  children  than  in  adults  an<l, 
in  all  cases,  chiefly  at  the  height  of  the  disease.  Effusive  pericarditis 
is  less  common  than  the  hl»rinous  form.  It  is  more  common  when 
the  left  lung  is  involved. 

4,  Arteritis  and  thxombopMebitis  are  far  less  frequent  than  m 
typhoitb  but  nearly  every  clinician  encounters  a  few  cases.  Steiner 
collected  forty-eight  cases  of  venous  thrombosis  (1903);  it  most  often 
develops  in  convalescence  and  usually  (75  per  cent.)  heals,  though 
early  embolism  or  permanent  venous  obstruction  may  develop. 

5,  Nervous  Complications. — The  chief  nervous  complications  are 
delirium  tremens,  meningitis,  or,  less  frequently*  Landry's  ascendingi 
paralysis,  cerebral  thrombosis,  embolism,  encephalitis,  and  neuritis. 
Meningith,  first  observed  by  Immermann  and  Heller,  varies  in  fre- 
quency with  the  epidemic;  it  occurs  in  5  per  cent,  of  autopsies,  audi 
in  three-tenths  of  1  per  cent,  of  all  clinical  cases.    It  occurs  in  asthenic 
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patients,  in  upper-lobe  pneumonia,  and  is  often  accompanied  by 
endocarditis.  Symptoms  are  often  wholly  lacking.  One  of  the  author's 
cases  died  at  the  dinner-table  a  week  after  apparently  complete  con- 
valescence, and  the  autopsy  showed  a  quarter  inch  of  pus  over  the 
convexity.  The  usual  meningitic  symptoms  develop  if  infection 
reaches  the  base  of  the  brain.  This,  however,  is  not  usual.  Lumbar 
puncture  may  determine  the  diagnosis,  which  is  more  easily  made  if 
meningitis  occurs  in  convalescence.  The  prognosis  is  considered  ab- 
solutely unfavorable,  yet  Achard  and  the  author  have  each  seen  recov- 
ery in  cases  which  were  proven  bacteriologically  by  lumbar  puncture. 

6.  Alimentary  Gomplications. — These  are  few.  Croupous  gastritis 
and  enteritis,  parotitis  or  peritonitis  {q.  v.),  are  not  frequent.  Dieu- 
lafoy  described  a  hemorrhagic  ulcerative  gastritis,  caused  by  pneumo- 
coccic  embolism  and  attended  by  gastrorrhagia.  Icterus  is  frequent 
in  some  epidemics.  Its  average  frequency  is  about  1  per  cent.,  though 
Chvostek  saw  it  in  21  per  cent,  of  his  cases.  Its  causes  are  variable; 
(a)  lessened  excursion  of  the  diaphragm  in  right  lower-lobe  pneu- 
monia; (6)  hepatic  stasis;  (c)  duodenal  catarrh;  (d)  haematogenous 
jaundice  resulting  from  absorption  of  the  hemorrhagic  exudate  in  the 
lung  or  toxsemic  solution  of  the  red  blood-cells  (haemolysis).  Pneu- 
mococcic  involvement  of  the  peritoneum  will  be  described  under 
Peritonftis. 

7.  Long  Gomplications. — Suppurative  mediastinitis  .was  first  ob- 
served by  Weichselbaum,  who  regards  it  as  the  connecting  link  between 
pneumonia,  meningitis,  and  pericarditis.  Pulmonary  induration 
(cirrhosis  of  the  lung)  may  follow  incomplete  resolution,  especially 
*fter  repeated  attacks  of  pneumonia  (Charcot) ;  it  is  usually  febrile. 
Abscess  is  not  frequent  (5  per  cent.,  Laennec,  or  once  in  1,200  cases, 
Fraenkel).  Skoda  emphasized  the  uncertainty  of  its  signs  and  the 
difficulty  in  its  diagnosis,  for  pus  and  elastic  fibers  in  the  sputum, 
*nd  less  frequently  cholesterin  and  haematoidin  crj^stals  may  be  the 
sole  sign,  and  continual  coughing  may  be  the  chief  symptom.  Sup- 
puration may  result  from  the  pneumococcus  or  from  the  pyogenic 
IwMleria  proper.  Gangrene  occurs  in  1  to  2  per  cent,  of  the  cases. 
Clinically  it  is  recognized  by  the  horribly  fetid  sputum.  Abscess 
wid  gangrene  are  more  fully  treated  under  Diseases  of  the  Lungs. 

8.  Complications  in  the  Joints. — Genuine  rheumatism  may  occur 
^th,  before,  or  after  a  pneumonia.  Sixty-eight  cases  of  pneumococcic 
Arthritis  (pseudorheumatism)  were  reported  by  Slaughter  (1903). 
The  arthritis  may  be  serous  or  purulent.  The  knee  is  affected  in  30 
Percent.  Arthritis  is  monarticular  in  62  per  cent,  and  fatal  in  65  per 
^t.  of  the  cases  (Herrick).  Fraenkel  found  the  pneumococcus  con- 
^ntly  in  the  bone-marrow. 

Olinical  Types  and  Variations.— These  are  as  follows: 

1.  Abortive  Pneumonia. — ^This  type  is  recognized  by  the  rusty  spu- 
^m,  fever  and  respiratory  disturbance,  but  produces  no  hepatization. 

2.  Ephemeral  Pneumonia. — This  type  is  characterized  by  one  day 
^fever,and  very  rapid  resolution. 
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3.  Relapaing  Type, — One  attack  occurs  with  fall  of  temperature,H 
and  then  the  entire  cycle  recurs.    It  occurs  in  0.3  per  cent.  (Wagner)* 
The  recurrent  type  {v.  s.  Immunity}. 

4.  I-ocal  VariatioDB. — Apex  pneumonia  is  often  more  severe  and  more 
atypical  in  symptoms  and  signs;  it  is  frequently  adynamic,  and  pulmon- 
Kvy  and  cerebral  complications  are  rather  more  common.  Migratory 
pneumonia  travels  from  one  part  to  another  (the  so-called  erysipelas- 
pneumonia).  Central  and  massive  pneumonia  (pneumonia  totalis, 
affecting  an  entire  side)  vinll  be  considered  under  diagnosis.  ■ 

5.  In  CMldren. — An  abrupt  onset  occurs  without  chill  (before  the' 
seventh  year)  but  with  vomiting  (50  per  cent.)  or  convulsions  (7  per 
cent.)  and  other  cerebral  or  meningeal  symptoms.  Cough  is  often 
absent,  no  sputum  appears,  and  the  pain  (third  to  fifth  year)  is  referred 
to  the  abdomen  but  without  tenderness  there.  Pain  is  a  more  impor- 
tant symptom  than  increased  respiration^  which  occurs  with  any  ele- 
vation of  temperature.  The  respirations  may  number  eighty  in  cases 
under  two  years  of  age;  in  older  children,  fifty.  Crepitant  rales  are 
usually  absent  because  of  the  superficial  breathing  caused  by  pain. 
Latency  of  physical  signs,  such  as  absence  of  bronchial  breathing, 
bronchophony,  or  dulness,  is  sometimes  noted.  Localization  is  more 
often  central,  apical,  or  migratory.  The  fever  may  rise  more  slowly 
and  lysis  is  more  frequent  than  in  adults.  Riviere  found  croupous 
pneumonia  as  frequently  (or  more  frequently)  in  children  under  two 
years  as  in  those  .above  two  years.  In  US  cases  reported  by  Morse, 
50  of  them  occurred  in  the  first,  and  6S  in  the  second  year  of  life. 

6.  In  tlie  Aged, —  Pneumonia  is  frequently  latent,  insidious,  and 
asthenic,  with  ill-marked  signs,  without  chill,  even  without  fever, 
and  often  without  cough,  pain,  or  sputum* 

7.  In  Akoholics. — The  same  latency  or  lack  of  type  may  be  noted* 
In  alcoholics  the  clinical  picture  of  delirium  tremens  masks  the  lung 
lesion, 

0.  A&tbenic  Pneumonia,— In  asthenic  '* typhoid,"  "biliary,"  om 
''toxic*'  pneumonia,  toxaemia  is  dominant,  there  are  high  fever,  en* 
larged  spleen,  albuminuria,  often  icterus,  mixed  infections,  severe 
complications,  such  as  meningitis  or  gangrene,  and  high  mortality. 
These  asthenic  cases  contrast  strongly  with  what  w^e  might  call "  walking 
pneumonia,"  The  author  has  had  two  patients  w^ho  worked  through- 
out the  clinical  course. 

9.  Pneumonia  Secondary  to  Other  Diseases. — Pneumonia  may  \m 
secondary  to  tuberculosis,  emphysema,  arteriosclerosis,  hepatic  cii^ 
rhosis,  nephritis,  diabetes,  typhoid,  influenza,  diphtheria,  and  plague, 
Amcsthesia  by  ether  is  thought  to  predispose  toward  pneumonia  by 
irritation  of  the  respiratory  tract.  The  nose  and  mouth  should  hm 
cleansed  before  anjcsthetization  to  remove  native  germs.  The  fre* 
quency  of  ether  pneumonia  in  abdominal  operations  suggests  th© 
possibility  of  embolism  as  a  factor. 

Various  microorganisms  are  found — colon  bacillus,  streptococcus^ 
etc.     The  physician  may  often  fail  to  recognize  this  t^-pe  because! 
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it  is  atypical,  ill  developed,  or  masked  by  the  primary  disease. 
Pathologically,  the  hepatization  is  rarely  typical  and  is  more  lobular 
than  lobar;  the  lung  section  is  smooth  afid  moist,  and  the  exudation 
is  more  cellular  than  fibrinous. 

10.  Delayed  or  Imperfect  Resolution. — Normal  resolution  is  chiefly 
effected  by  lymphatic  absorption,  for  the  sputum  voids  but  little  of 
the  exudate,     (a)  Slow  resolution  may  require  several  weeks  or  even 
months,  especially  in  apical  involvement,  and  is  more  often  seen 
after  lysis  than  crisis.     The  toxsemia  disappears  but  dulness  and 
bronchial  breathing  persist.     (6)  Imperfect  clearing  up  of  the  lung 
may  be  caused  by  abscess  formation,  old  pleuritic  adhesions,  fresh 
pericarditis,  or  inflammatory  involvement  of  the  connective  tissue 
and  lymphatic  vessels.     Induration  of  the  lung  by  organization  of 
the  exudate  is  usually  febrile  (Fraenkel).     (c)  The  so-called  pneu- 
monia migrans  is  a  pneumonia  which  slowly  progresses  from  one  part 
to  another. 

Diagnosis. — Mistakes  are  rare  in  the  diagnosis  of  primary,  frank 
pneumonia  in  adults — ^they  occur  mostly  in  cases  of  aged  individuals, 
of  alcoholics,  of  children,  and  in  cases  of  pneumonia  secondary  to 
cancer,  nephritis,  diabetes,  etc.  Therefore,  all  cases  with  chronic 
disease  must  be  closely  examined  when  the  respiration,  pulse,  and 
temperature  rise,  or  when,  even  without  these  or  other  symptoms,  the 
subject  of  chronic  disease  is  not  doing  well. 

1.  Onset  Symptoms. — ^The  chill  in  adults,  convulsions  in  children, 
which  occur  also  in  such  other  diseases  as  nephritis,  infantile  palsy, 
and  alimentary  catarrh,  vomiting  in  the  very  young  or  in  adolescents, 
suggest  the  possible  onset  of  lobar  pneumonia.  Chill,  pain  in  the 
side,  sudden  high  fever,  and  rusty  sputum,  are  almost  sure  symptoms, 

,  because  pneumonia  is  practically  the  only  disease  in  which  they  occur. 
Care  must  be  taken  to  avoid  the  chief  diagnostic  confusion — infarct 
of  the  lung — in  which  the  same  symptoms  may  obtain,  but  in  which 
the  sputum  is  reddish,  is  not  viscid,  is  usually  darker,  and  far  more 
abundant  than  in  pneumonia.  In  25  per  cent,  of  cases  the  onset  of 
pneumonia  is  not  typically  brusque,  but  the  physical  findings  of  pneu- 
monia are  present  without  a  history  suggestive  of  the  disease ;  indeed 
it  may  rather  be  suggestive  of  simple  pleurisy,  grippe,  etc.  The  pro- 
fession regards  pneumonia  as  a  disease  with  a  severe  onset,  but  the 
laitT,  and  with  reason,  emphasize  the  importance  of  antecedent  ex- 
posure, colds,  or  bronchitis.  The  prodromes  of  pneumonia  are  too 
often  disregarded  by  physicians,  even  when  they  carefully  exclude 
pneumonia  which  is  strictly  secondary  to  other  acute  or  chronic  dis- 
ease. In  a  very  appreciable  percentage  of  cases  the  prodromata  are 
not  brief  and  may  last  longer  than  two  or  three  days,  or  even  a  week. 

2.  Diagnosis  from  the  Physical  Findings. — The  physical  findings  are 
usually  detected  in  the  typical  case  upon  thorough  examination,  and 
as  a  rule  usually  appear  within  two  days  after  the  characteristic  symp- 
toms of  onset.  They  are  the  well  known  lessened  expansion  on  the 
side  of  the  lesion;   increased  vocal  fremitus;    distinct  dulness;    bron- 
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chial  breathing;    tlie  crepitant  rale;    the  grunting,  abbreviated,  e]M 
piratory  **hyh"  sountj,  nm\  a  bronchial    tone  to   the   whispered  on 
loyder  voice  sounds,     Tvpioal  as  are  these  simple  findings  in  theid 
usnal  grouping,  and  easily  recognized  as  they  are  when  tlie  studeriB 
or  practitioner  has  once  heard  and  learned  them,  nevertheless  niauv 
conditions  modify  their  i^lassieal  appearance  and  character,     Thun 
the  fremitus  is  decreased  in  massive  consolidations  which  render  tens? 
the  chest  wall,  in  coincident  pleural  effusions  or  in  fibrinous  plugging 
of  the  bronchi.     The  latter  may»  however,  usually  be  dislodged  by 
repeated  coughing.     The  dulness  is  found  only  in  hepatization  which 
is  nearly  complete  and  is  both  preceded  and  followed  by  a  tympanit» 
note.     The  crepitant  rale  is  found  only  in  the  first  and  third  stages, 
but  in  ahnost  every  case  can  be  found  in  some  part  of  the  affected 
lung.     Bronchial  breathing  is  rudimentary  or  absent  in  incomplete 
hepatization,  is  often  so  in  upper-lobe  pneumonias,  in  complicating 
effusive  pleurisy,  and  in  obstructed  bronchi.     These  physical  symp- 
toms are  pathognomonic  only  in  connection  with  the  cyclic  course 
of  the  disease,  the  symptoms  of  onset,  the  disturbed  pulse  and  respi- 
ration ratio,  the  pneumoha*mia,  diminished  chlorides,  herpes,  leuk< 
cytosis  and  crisis. 

3.  Localization. — Massive  pneumonia  (total  pneumonia  of  o 
side)  not  infrequently  simulates  pleurisy,  because  fibrinous  plugging 
of  the  l)n)nihi  is  not  uncomnK>n.  and  prevents  lironcbial  breathing, 
bronchophony,  and  the  crepitant  rale;  and  again,  the  fremitus  may 
be  absent  together  with  some  slight,  although  rarely  essential,  luxaj 
tiou  of  neighboring  viscera.  Consideration  of  the  onset,  the  latefl 
cyclic  course,  and  the  dislodging  of  the  plugs  by  forcible  coughing, 
almost  invariably  determiue  the  diagnosis.  Too  much  is  generally 
said  nbout  central  pneumonia.  Such  cases  exist  beyond  dotibt^ 
but  c<>nsiderable  conservatism  is  necessary"  in  their  diagnosis.  All 
pneumonias  are  central  in  their  incipiency  but  rarely  remain 
so.  The  atithor  lately  deuioustrated  a  case  in  clinic  in  which 
everything  pointed  to  pneumonia,  but  the  local  findings  did  not  ap* 
pear  for  a  week,  although  they  were  carefully  searched  for  tmi 
a  day. 

4.  In  Children. — Pneumonia  in  children  may  be  mistaken  f 
abdominal  flisease,  for  pleurisy^  or  ftu'  brain  affections.  The  **ce 
bral  pneumonia*'  of  Killiet  and  Barthcz  may  be  (fit)  convulsive,  occu 
ring  under  two  years,  with  fever,  vomiting,  and  convulsions;  but  the 
evenly  high  fever  is  ver^^  suggestive  even  if  <he  cough  and  dyspnt:ea 
are  obscured  by  the  brain  symptoms;  or  (h)  meningeal,  occurring 
between  the  seconcl  anfl  sixth  years;  but  the  pulse  is  not  slow,  and 
there  is  no  deep  breathing,  nor  change  of  color  in  the  cheeks,  as 
observed  in  meningitis. 

5.  Differentiation  from  Pleurisy. — The  differentiation  is  usually  eas^ 
but  confusion  is  unfortunately  common, 

Tlie  history  may  be  suggestive  but  it  can  l>e  imleBnite,  especially 
hospital  cases. 
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Pneumonia- 


-»«.- 


-Pleuritic  Effusion. 


Onad  tudden,     with     chill,     vomiting,        Gradual;    chilly  sensations  rather  than 
herpes.  rigor. 

Friction  less  common;   may  be  present.         Usually,  at  some  time  in  the  clinical 

course. 


Cydkal  short  course;   high  fever,  crisis. 

Sf^ihtm  rusty. 
Mcocytosis, 

Edatia  absent, 

Fmihu  increased    (coughing   usually 
dislodging  bronchial  plugs). 


Wmm,  preceded  and  succeeded  by 
tympany  (tympany  or  partial  dul- 
Dffis  in  upper-lobe  pneumonia  is 
not  uncommon). 


Crtpitant  rales,  bronchial  breathing  (un- 
W88  bronchus  is  plugged),  and  bron- 
chophony. 


^0  euential  luxation  of  heart,  liver  or 
spleen  (except  the  slightest  in  pneu- 
OKmia  massiva). 

^crocentesis  negative. 


Longer  duration,  lower  fever,  lysis. 
Often  tuberculous  foci  at  apex,  etc. 

Mucous,  if  any. 

Usually  absent,  unless  purulent  or  com- 
plicating a  pneumonia. 

Present, 

Absent  over  effusion  unless  irregular 
adhesions  bind  the  lung  in  places  to 
the  chest  wall;  increased  above  over- 
compressed  lung  or  in  the  inter- 
scapular region. 

Flatness,  increased  downward;  enter- 
ing Traube's  space  on  the  left  side, 
unless  adhesions  forbid.  Level  may 
occasionally  shift  with  change  of 
position.  (See  Fig.  33  under  Pleu- 
risy). 

Decreased  or  absent  resviratory  mw^nur; 
we  may  have  broncnial  breathing  in 
interscapular  region  from  compres- 
sion, or  even  through  the  fluid,  both 
in  adults  and  children;  apgopliony. 

Lujcation  of  viscera  named,  is  usual  but 
not  invariable,  even  in  large  effusions. 


Tapping  nearly  always  decides  doubtful 
cases;  fluid  is  found  over  the  flat  area. 

In  lung  tumors,  bronchial  breathing,  bronchophony,  (hilness,  red 
(or  green)  sputum,  are  also  noted,  but  the  histon-  suflfices  for  differen- 
^atioD.  In  acute  tuberculous  infiltration,  the  course  differentiates  it 
'W)m  upper-lobe  pneumonia  by  the  gradual  onset,  in  which  cough 
fputum,  and  typical  physical  findings  are  al)sent.  Many  mistakes 
^  both  directions  are  made,  simply  by  forgetting  that  pneumonia 
iDay  occur  in  the  apices,  in  which  the  incomplete  exudation  may  im- 
port a  tympanitic  note,  and  that  the  breath  sounds  are  not  always 
^ically  bronchial,  at  least  anteriorly.  In  some  cases  tuberculous 
pneumonia  may  commence  like  lobar  pneumonia  (see  Acute 
'*'*»'U*M0Mc  Form,  under  Coirsk  of  PrLMoN.vKY  TrBKiuuLosis). 

nognosis. — Pneumonia  is  the  most  fatal  acute  disease  and  even 
"fs  a  greater  death-rate  than  tuberculosis.  In  1903,  4,(>29  persons 
"led  of  pneumonia,  in  Chicago,  and,  in  1904,  S,.3()0  died  of  it  in  New 
York  City.     From  1851  to  1890,  the  mortality,  in  Chicago,  from  tuber- 
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culosis,  was  35  per  cent,  more  than  from  pneumonia.     From  1891  to 

1901 »  the  pneumonia  death-rate    was   9    per   cent,   more   than  the 
tuberculosis  mortality* 

There  are  various  prognostic"  factors:  (a)  The  viriilence  of  the  pneu- 
mococeus,  which  varies  from  year  to  year  (5  per  cent,  mortality  in  one^_ 
year,  31  per  cent,  in  another,  Brandes).  The  mortality  of  85,000  easef^^ 
in  the  German  army  was  3t*6  per  cent.,  but  these  are  necessarily 
selected  cases.  In  hospitals  the  mortality  ranges  between  20  and  40 
per  cent,,  and  is  due  to  alcoholism,  to  excesses,  and  to  overwork.  In 
465,400  collected  cases,  E.  F,  Wells  found  20  per  cent,  the  average 
death-rate. 

(b)  Age. ^According  to  Fraenkel,  the  mortality  is:  one  to  five 
years,  30  per  cent.;  five  to  ten  years,  3  per  cent.;  ten  to  twenty  years, 
5  per  cent.;  twenty  to  thirty  years,  8  per  cent.;  thirty  to  forty  years, 
25  per  cent.;  forty  to  fifty  years,  39  per  cent.;  fifty  to  sixty  years,  43 
per  cent. ;  sixty  to  seventy  years,  53  per  cent. ;  seventy  to  eighty  years^ 
87  per  cent.  The  aged  succumb  readily;  long  ago  Cruvelhier  spoke 
of  pneumonia,  in  this  connection,  as  the  most  formidable  scourge, 
and  Peter  characterized  pneumonia  as  the  natural  end  of  old  people. 
Morse,  in  118  children,  found  the  mortality  36  per  cent,  in  the  first 
year  and  19  per  cent,  in  the  second;  Revi^re,  25  per  cent,  in  the  first, 
15  per  cent,  in  the  second  year,  and  2  per  cent,  in  older  children. 

(c)  Sex. — The  mortality  is  50  to  100  per  cent,  higher  in  women;  in 
pregnancy  the  disease  is  always  severe. 

id)  Location. — Right-sided  pneumonia  is  more  fatal  than  left- 
sided  pneumonia,  and  the  upper-  is  more  fatal  than  lower-lobe 
involvement.     Extension  from  lobe  to  lobe  is  serious. 

(e)  Unfavorable  Conditions. — These  are  hepatic  cirrhosis  and  ne- 
phritis, in  which  the  death-rate  is  almost  100  per  cent.;  delirium 
tremens  and  inveterate  alcoholism,  in  which  it  is  45  to  50  per  cent., 
cardiovascular  disease,  scoliosis,  and  high  altitude,  render  the  dis- 
ease dangerous.  B 

{/)  Unfavorable  Symptoms. — These  are  long  prodromata,  hyper-^^ 
pyrexia,  enteritis,  marked  jaundice,  albuminuria,  severe  pain,  marked 
cyanosis,  pulmonary  ci^dema,  diffuse  bronchitis,  and  a  white  cell- 
count  under  10,000.  Sears  and  I.arabee  found  the  mortality  9  per 
cent,  with  the  respirations  under  30,  15  per  cent,  under  40,  and  60  per 
cent,  over  60  per  minute;   and  50  per  cent,  with  the  pulse  over  130. 

(g)  Unfavorable  Complications. — Endocarditis   and   meningitis  are 
almost  always  fatal ;  abscess,  gangrene,  and  arthritis  are  always  serious|^H 
pericarditis  is  fatal  in  50  to  75  per  cent,  of  the  cases,  ^1 

Strictly  speaking,  death  is  due  in  almost  all  cases  to  cardiac  ioxmmia. 
Mechanical  overwork  of  the  heart  or  diminished  respiratorj^  space  are 
of  sniiill  importance. 

Treatment.— (>1).  Prophylaxis. — Prophylaxis  concerns  disinfection 
of  the  sputum,  cleansing  of  the  room,  isolation,  and  maintenance  of 
the  physiological  resistance.  Cleansing  of  the  nose  may  be  of  value 
in  prevention. 
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(J?).  Serotherapy. — Serotherapy  has  not  proved  successful,  and 
pneumonia  remains  a  self-limited  disease. 

(C).  Hygiene. — ^The  hygiene  is  the  same  as  in  typhoid.  Quiet 
should  be  maintained,  the  mouth,  especially,  should  be  cared  for,  and 
the  patient  should  be  clothed  with  a  light  flannel  jacket  open  down 
the  back. 

(D).  Diet. — ^The  diet  consists  of  milk,  eggs,  and  cereals. 

(£).  8]rmptomatic  Therapy. — 1.  The  Chill. — ^The  chill  is  rarely 
seen  by  the  physician,  but  the  same  measures  are  indicated  as  in 
malaria. 

2.  Cough. — For  the  cough,  nauseating  expectorants  are  to  be  avoided 
and  codeine  gr.  \,  and  carbonate  of  ammonium  gr.  iij,  should  be  given 
eveiy  two  to  four  hours.  If  these  are  ineflfectual,  or  disturb  the  stom- 
ach, morphine  is  indicated  {v.i.). 

3.  Pain. — For  pain,  the  chest  should  be  firmly  strapped  with  adhe- 
sive plaster,  applied  in  several  oblique  directions  so  that  the  pieces 
cross  each  other.  Morphine  does  not  essentially  depress  respiration 
but  rather  lessens  the  irritability  of  the  respiratory  centre  and  re- 
Keves  pain.  Poultices  can  be  more  easily  endured  than  ice,  but 
wither  are  essential.  Blisters,  leeches,  and  the  Paquelin  cautery  are 
superfluous.  In  pneumonia,  general  is  far  more  important  than  local 
treatment. 

4.  Heart. — Care  of  the  heart  is  the  main  objective  in  the  treatment. 
Constant  watching  is  imperative  lest  the  delirious  patient  leave  his 
hed,  and  it  is  a  safe  rule  to  consider  all  pneumonics  delirious.  Sitting 
pp  to  drink,  defecate,  or  urinate,  should  never  be  allowed,  as  pneumonia 
IS  a  disease  of  sudden  and  alarming  changes  and  there  is  constant 
<l»nger  of  sudden  death.  No  therapeutic  measure  should  be  em- 
ployed which  depresses  the  heart,  and  therefore  antipyrin,  antimony, 
aconite,  and  pilocarpine,  are  always  to  be  avoided. 

Cardiac  Stimvlaium.—^Strychnia, — Strychnia,  grs.  A  to  ^  every 
^0,  three,  or  four  hours,  is  the  best  heart  tonic,  and  should  be 
given  in  every  case  because  of  the  cardiac  and  vasomotor  instability 
^hich  often  develops  without  warning.  Vasomotor  paralysis  and 
Elapse  are  attended  by  accumulation  of  blood  in  the  abdominal 
^^s.  Von  Basch  observed  that  pallor  of  the  retinal  vessels  followed 
Action  of  the  splanchnic  nerve.  Gottlieb  prefers  caffeine  and  camphor 
to  strychnine  for  vasoparesis.  He  holds  that  the  dosage  of  strychnine 
^^•cessary  to  constrict  the  vessels  is  too  nearly  the  dose  likely  to  pro- 
duce convulsions.  The  opinion  of  the  distinguished  pharmacologist 
^  not  receive  general  support  from  clinicians  and  practitioners. 
«i  the  collapse  caused  by  acute  toxaemia  or  other  conditions,  the  vaso- 
^•tation  is  general,  but  particularly  concerns  the  deep  abdominal 
'^ssek.  Strychnine  is  here  indicated,  not  only  because  of  its  general 
tfccts  but  because  of  its  powers  of  vasoconstriction  on  the  deep  ves- 
t's, since  it  is  known  that  the  drug  tones  the  abdominal  vessels, 
(while  the  vascular  tonus  in  the  skin  and  brain  is  not  increased),  and 
^reby  flushes  the  brain  vessels  and  stimulates  the  bulbar  vasomotor 
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nml  other  vital  centres.  Cold  has  an  analogous  effect  on  the  splancbJ 
nic  nerve.  The  drug;  stimulates  (1)  the  central  nervous  system;  (21 
the  digestive  tract,  the  secretions,  and  peristalsis;  (3)  the  circulation^ 
the  heart-muscle,  and  chiefly  the  vasomotor  centre,  and  (4)  the  respi- 
rator}' centre. 

AdmlfiiJflratton. — Some  strychnine  remains  in  the  system  from  three 
to  eiijht  days,  though  some  is  destroyed  at  once  by  the  liver,  and  some 
is  f|)iickly  eliminated  by  the  kidneys.  If  the  kidneys  or  liver  are  dis- 
eased or  functionally  tardy,  as  they  are  in  old  age,  the  drug  may  ac- 
cumulate. Full  doses  sometimes  produce  nervousness,  irregular  heart, 
palpitation,  or  renabvessel  spasm,  as  does  digitalis.  Strj'chnine  is 
absorbed  more  cpiickly  by  rectum  than  by  the  stomach.  Hj^odennic 
administration  gives  less  chance  for  the  liver  to  destroy  the  drug  tha] 
does  administration  by  mouth. 

Atmnnnia. — The  preparations  of  ammonia  are  of  the  greatest  clin- 
ical importance.     They  temporarily  stimulate  the  heart-muscle,  in 
crease   its  frequency,   and   constrict   the   vasomotor   system,   thereby 
rai.sing  arterial  tension.     Its  effects  are  soon  observed  in  local  flush* 
ing,  subjective  warmth,  tension  in  the  temples,  a  sense  of  exhilaration 
and  increase  in  the  urine,  sweat,  and  mucous  secretion.    The  prime 
indication  for  {inrmonia  is  sudden  and  functional  cardiac  adynamia, 
which  occurs  at  the  crisis.    It  is  a  local  irritant  to  the  skin  and  to  the 
subcutaneous  tissues  as  well   a.s  to  the  respirator}-  and   alimentaiy, 
mucosa^  and  therein  He  its  therapeutic  value  and  its  clinical  disa 
vantages.     Its  irritant  or  stimulant  properties  upon  the  nose,  mouth: 
and  upper  respiratory  tubes  cause  a  sud<len  reflex  stimulation  of  the 
respiratory  and  cii'culatory  centres,  which  follows  its  application  to 
the   nose,  and  its  use  as  smelling-salts;    and  cause  the  centripetal 
stiunilation,  which  travels  from  the  throat,  CE*sophagus,  and  stomach, 
tt)  the  brain,  long  before  the  drug  is  absorbed.     Untoward  action  is 
frequently  oljserved  in  gastric,  intestinal,  r^nal  and  bronchial  irrita 
tion  resulting  from  overdoses,  and  also  in  undue  irritation  or  necrosii 
following  subriitaneous  administration.     The  corrosiveness  and  fu 
tive  action  of  ammonium  carbonate  are  both  very  relative  contra-indv 
cations,  and  are  obviated   by  administration  of  small  and  frequent 
doses,  gr.  iij  every  two  houi-s. 

DigUalh. — Digitalis  was  recommended  by  Traube  and  Petresci 
who  considered  75  to  150  (!)  grains  necessary  for  good  results,    Th( 
administration  of  these  large  doses  sim]>ly  proves,  in   the  author' 
opinion,  (hat  the  digitalis  is  not  absorbed.     It  is  claimed  that  exuda 
tion  is  modified  and  that  leukocytosis  is  increased.    Personally,  the 
author  has  never  seen  digitalis  produce  such  good  result  as  strychnine 
does,  but  he  has  repeatedly  noticed  toxic  symptoms  appear    at    the^ 
crisis   when   the   repeated   doses  were   absorbed   together.      Collapslfl 
may  occur.    Digitalis  should  l>e  used  only  as  a  last  resort,  m  ij  to  v  of 
fluid  extract  (the  most  reliable  preparation)  should  be  given  hypoder^ 
matically.     The  author  believes  digitalin  is  almost  inert  (see  Treat 
MENT  OF  Valvular  Heart  Disease). 
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Alcohol. — ^The  chief  interest  centres  in  its  action  upon  the  circu- 
lation.   For  years  it  has  been  called  a  heart  stimulant,  though  important 
objections  have  been  raised  to  this  statement.    The  frequency  of  the 
heart's  action  is  increased,  but  it  is  known  beyond  all  doubt  that  the 
dnig  acts  as  a  vasodilator  or  as  a  blood  distributor.    No  pharmacol- 
ogist now   holds   that  alcohol  stimulates  the  heart  as  do  digitalis, 
strychnine,  or  camphor.     Some  clinicians  use  alcohol  for  weakened 
circulation  in  t}7)hoid,  pneumonia,  or  sepsis,  and  obtain  good  results. 
Other  practitioners  refuse  to  employ  it  because  it  is  narcotic  to  the 
nervous  system  and  to  the  vital  respiratory,  circulatory,  and  vasomotor 
centres  in  the  lower  brain.    Some  of  the  latter  class  refuse  to  use  it 
on  account  of  prejudice  and  others  base  their  opinions  on  the  labora- 
tory results  given  above.    It  must  be  admitted,  however,  that  alcohol 
has  some  good  eflfects.     Direct  cardiac  stimulation  by  alcohol  per  se 
w  impossible,  except  in  preparations  like  champagne  which  contain 
other  ingredients.    Alcohol  was  first  recommended  by  Todd  for  fevers. 
h  is  effective  in  all  varieties  of  sepsis.    It  protects  tissues  from  exces- 
sive waste  and  is  well  tolerated  in  nearly  all  cases.    There  is  no  danger 
o{  cardiac  collapse  when  it  is  withdrawn  in  convalescence.     Jurgen- 
s^n  gives  it  in  all  cases,  using  red  Bordeaux  wine  as  a  routine  proce- 
<^ure.  especially  if  cool  baths  are  employed.     If  the  heart  becomes 
^'caker,  Bordeaux  is  replaced  by  the  stronger  sherry  or  port;  then  by 
'^m,  cognac,  champagne,  or  whiskey  in  hot  water,  and  tea  or  coffee, 
.^^fcich  can  also  be  given  by  rectum.    Alcohol  is  invaluable,  whatever 
*^^ action;  it  is  second  only  to  strychnine  and  is  indicated  by  collapse 
'^^^  cardiac  toxaemia  in  which  hot  whiskey  and  water  unquestionably 
^^imulate  by  reflex  action  on  the  throat  and  stomach. 
.  Ether, — Dram  doses  may  be  injected  for  urgent  cardiac  symptoms, 

^-•t  it  is  apt  to  produce  sloughing. 

Opiates. — It  is  the  author's  personal  belief  that  opium  and  morphine 

^^^  not  sufficiently  recognized  as  vascular  and  cardiac  tonics.    Many 

J*  ^nicians  withhold  opiates  in  pneumonia  even  when  the  drug  is  indi- 

''^^ted  by  maniacal  outbursts,  active  delirium,  and  harrassing  coughing 

^^  pain,  because  it  depresses  respiration,  and  ill  effects  upon  the  circu- 

^^''tion  are  feared.    When  used  freely,  it  decreases  the  irritability  of  the 

^^-sspiratorj'  centres,  and  thereby  lessens  cough  and  dyspnoea,  and  the 

'  ^  Pendant  headache  and  insomnia,  and  it  almost  invariably  acts  as  a 

^  ^*ong  cardiovascular  tonic.     Its  effects  on  diseased  kidneys  are  not 

"^-^     be  feared  with  ordinary  care  in  administration.     Morphine  will 

^^    itself  help  to  sustain  life,  and  in  several  most  critical  cases,  where 

*^^  author  has  watched  its  effects  for  consecutive  hours,  its  hypodermic 

■^^^^^  has  strengthened  and  regulated  respiration  even  when  Cheyne- 

^^^^okes  respiration  was  marked.     When  the  heart  weakens,  its  force 

^^11  often  be  renewed  by  morphine.    It  is  a  most  valuable  adjunct  to 

^^^tnie  cardiovascular  stimulants,  either  those  which  have  continued 

option,  as  strychnine  and  digitalis,  or  those  whose  action  is  more  fugi- 

^^^e,  such   as  camphor,  ammonia,  or  caffeine,  which  latter  has  an 

^^cellent  effect,  given  by  rectum,  in  neutralizing  the  efl'ccts  of  opiates. 
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Camphor, — Camphor  in   grains    i  to  ij,  hypodermatically    in   10 

parts  of  sterilized  oil,  every  two  to  four  hours,  is  an  excellent  diffusive 
stimulant  for  the  heart  and  brain. 

Saline  Infusiomi, — These  are  indicated  in  profound  toxaemia  with 
weak  heart.  Two  drams  of  salt  in  one  quart  of  water  are  the  rough 
proportions  of  the  physiological  salt  solution.  They  are  the  **  lavage 
of  theblood"  of  French  writers,  who  combine  them  with  venesection. 
Although  once  violently  abused,  venesection,  which  has  been  employed 
since  the  time  of  Hippocrates,  lias  again  come  more  into  vogue.  It 
is  valuable  at  the  very  onset  in  the  robust  for  severe  pain,  active  de- 
lirium, and  urgent  dyspncpa,  and  later  when  great  engorgement  of 
the  right  heart  occurs.  It  rather  promotes  heart  thrombosis  and  d 
layed  resolution.     Heart  stimulants  must  be  used  with  phlebotomy, 

Oxygen. — Oxygen  is  said  to  relieve  dyspiicea»  and  has  been  use* 
as  an  adjunct  to  the  heart  stimulants,  but  recent  studies  have  sho 
that  it  is  often  irritating  and  injurious,    A  mouth-piece  should  not 
employed,  or  at  least  not  held  closely  over  the  mouth,  but  merely 
near  it. 

.4^rojjme,— Atropine  is  valuable  in  collapse  with  low  temperature 
and  clammy  skin.  The  aggregate  dosage  should  not  exceed  one- 
fortieth  of  a  grain, 

5.  Antiim  RKTTCS, — A  high  temperature  is  uot  per  se  injurious.     In- 
deed, Cantani  proved  that  cases  with  fever  between  103^  and  105°  pro-^ 
gress  most  favorably  and  that  those  with  temperature  above  or  belo^ 
these  limits  have  a  more  severe  course.     Von  Jurgensen  insists  that 
all  measures  or  remedies  which  smldenJy  reduce  the  temperature  must' 
be  avoided.     They  are  especially  injurious  at  the  crisis,    when    the 
heart  sometimes  staggers  under  the  sudden  fall  of  the  fever. 

Ilj/droiherapt/  is  opposed  by  many,  llarchand  considers  that  it 
promotes  chronic  induration  of  the  lung,  though  IJebermeister  les- 
sened the  mortality  in  his  cases  by  9  per  cent.  The  tonic  vasomotor 
effects  are  thought  to  outweigh  the  element  of  shock.  It  is  less  indi- 
cated in  children  and  is  contraindicated  in  the  very  obese,  the  w*eak, 
or  the  aged.  Cool  sponging  with  water  and  alcohol  is  the  safest  method* 
Quinine  gives  no  antipyretic  effect  except  in  doses  of  thirty  grains 
or  more.  Its  administration  is  advocated  by  Aufrecht,  Jurgensen  and 
S^e,  who  give  thirty  grains  at  6  to  8  p.m.,  thereby  bringing  about  a 
slow  reduction  of  temperature  without  cardiac  depression,  Aufrechi 
combines  it  witli  iron, 

6,  Nervous  Symptoms. — These  are  toxicmic,  but  should  be  con^ 
sidered  with  regard  to:  (a)  fever;  the  greater  the  temperature  variaJ 
tion,  the  more  marked  are  the  nervous  symptoms;  febrile  nervou^ 
symptoms  are  most  efficaciously  treated  by  baths  or  cool  affusionsi 
(b)  anremia,  the  delirium  of  w^hich  is  relieved  l)y  morphine,  coffeej 
alcoholic  and  saline  infusions;  (c)  deficient  oxygenation,  In  which 
cold  baths,  cardiants,  and  o,xygen  inhalations  are  indicated;  (rf)  in-_^ 
somnia*  which  is  treated  by  morphia,  bromides,  hyoscine  hydrobro*A 
mate,  sulphonal,  and  cool  sponging,  but  never  by  chloral;  (e)  delirium 
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tremens  (q.  v.),  in  which  rest  is  absolutely  necessary  and  is  best  secured 
by  the  drugs  named  under  (d)  and  by  alcohol. 

7.  Ttmpany. — (See  Typhoid.) 

8.  loDiDEH  AND  CoD-LiVER  OiL.— These  should  be  given  in  delayed 
resolution. 

DIPHTHERIA. 

Definition. — An  acute  specific  infective  disease,  which  usually  be- 
gins in  the  throat  or  upper  air-passages,  and  is  characterized  by  a 
local  yellowish  adherent  membrane  which  is  due  to  the  Klebs-Loeffler 
bacillus,  and  by  constitutional  symptoms  due  to  toxaemia. 

ffistory. — Diphtheria  was  known  to   Hippocrates.     Asclepiades, 
100  B.C.,  performed  the  first  tracheotomy.     The  name  diphtheria 
literally  means  membrane  and  originated  with  Bretonneau  (1821). 
Terms  and  Restrictions. — True  diphtheria 'implies  a  membrane 
formed  by  the  Klebs-Loefiler  bacillus  whose  absorbed  toxins  usually 
also  produce  toxcemia.    There  are,  however,  membranes  not  formed 
by  tUs  bacillus  but  due  to  the  scarlatinal  virus,  streptococci,  pneumo- 
cocci,  staphylococci,  caustics,  etc.    While  these  are  diphtheritic  mem- 
branes in  the  old  anatomical  sense,  they  are  not  diphtheritic  in  the 
bacteriological  sense.     We  must  then  term  them  psevdodiphtheritic 
or  necrotic  inflammation,  or  diphtheroid.    Therefore,  clinically,  there 
*re  some  discrepancies:   (1)  what  seems  diphtheria,  anatomically,  may 
P^ve  not  due  to  the  Klebs-Loefiler  bacillus;    (2)  some  apparently 
^mple  throat  infiammations,   resembling  angina  or  tonsillitis,  may 
^how  no  membrane  or  atypical  membrane,  but  bacteriologically  are 
^ound  due  to  the  Klebs-Loefiler  bacillus, — i.  e,,  are  true  diphtheria; 
^3)  the  diphtheria  bacillus  is  found  in  1  per  cent,  of  perfectly  healthy 
^*^roats;    (4)  there  are  bacilli  which  closely  simulate  the  diphtheria 
^^llus  (t;.  I.).    The  pseudodiphtheritic  or  diphtheroid  membrane  is 
^^ost  often  due  to  the  streptococcus  and  is  seen  oftenest  in  scarlatina, 
^^^t  also  in  typhoid,  measles,  Vincent's  angina,  syphilis  and  pertussis. 
"^  ^develops  not  merely  in  the  throat,  but  wherever  the  true  diphtheritic 
^^^embrane  may  occur, — e,  g,,  the  larynx,  bronchi,  eyes,  skin,  etc.    As 
^^     working  statement,  most  cases  clinically  resembling  diphtheria  are 
^^^ved  diphtheria  by  close  and  repeated  bacteriological  tests.     G. 
^^^th  found  the  bacillus  in  72  per  cent,  of  27,000  collected  cases, 
^  ^^ough  Parks  and  Bebee  find  40  per  cent,  of  membranes  diphtheroid — 
^^    high  estimate. 

Bacteriology. — The  diphtheria  bacillus  (described  by  Klebs,  18S3, 

^^^d  cultivated  by  Loefiler,  1884),  is  1.2  to  2ii  long  and  0.3  to  O.ofi 

"^^^de,  with  small  round  ends,  or  ends  slightly  enlarged.     It  stains 

^^^yidily  by  Gram's  method,  by  Loeffler's  methylene  blue,  and  by  carbol 

^'•ichsin.    There  are  many  irregular  variations  in  form,  such  as  branch- 

^^^  types,  but  the  serum  culture  always  reveals  the  wedge  or  mallet- 

"*e  forms.     Some  are  very  long,  others  short  and  parallel.     Their 

K'^uping  is  characteristic,  like  Chinese  letters,  in  lines  set  asymmetri- 
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cally  at  various  irregular  or  slight,  angles*  They  are  irnmotile  and 
sporeless.  Cultivated  in  all  media,  the  diphtheric  bacillus  overgrows 
other  associated  bacteria  on  blood  serum.  On  blood  serum  mixed 
with  glucose  bouillon  *  the  culture  is  visible  in  eight  to  ten  hours  as 
yellow  streaks,  whose  surface  is  slightly  granulated  and  whose  edges 
are  somewhat  thick.  In  twenty-four  hours  the  growths  have  spread 
even^where,  with  a  wavelike  surface,  high,  undulating  edges,  and  nj 

Flo.  17. 
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Baciltua  diphiheriie:    A,  ita  mdrphoiotcy  nn  pflycenn-asiu'-affar;    B.  \i&  morptioloiry  on 
blood-sertmi;  C*  it»  mortihology  on  acid  bload-aerum  mixture  ^vVbbott). 

succulent,  glistening  appearance.  The  diphtheria  bacillus  is  vei 
resistant,  and  though  it  usually  disappears  in  two  or  three  weeks 
after  the  patient  has  shetl  the  membrane,  it  may  live  for  wrecks  or 
months  in  the  thruat  (even  sLv  to  fifteen  months)  or  for  a  long  period 
in  clotliing.  It  is  fount!  chiefly  in  the  throat  membrane,  and  is  less 
frequently  detected  in  the  sob  mucosa,  heart  (endocarditis),  blood 
lungs  (brondiopneumonic  foci),  spleen »  liver,  brain,  cord,  kidney 
urine.  In  one  report,  it  was  said  to  have  been  found  in  the  blo< 
and  viscera  eleven  times  in  fourteen  cases.  Its  presence  in  these  parts 
has  been  explainecl  by  what  we  may  call  diphtheria^mia,  by  post-tnor* 
tern  migration,  or  by  association  with  other  bacteria,  of  which  the 
streptococcus  is  the  most  important,  being  found  in  septic  types,  ia 
bronchopneumonia,  and  in  glandular  suppuration.  Symbiosis  witk 
the  streptococcus,  which  is  the  most  common  of  all  secondary  infections 
and  enters  by  the  throat  mucosa,  increases  the  virulence  of  the  diph- 
theria toxin  (Iloux  and  Yersin).  Less  important  are  the  staphylo- 
cocci ^which  rarely  enter  through  the  throat,  but  when  they  da,  are 
extremely  virulent — the  proteus,  colon  bacillus,  and  pneumococcus. 

The  action  of  the  bacillus  is  (1)  local,  disturbing  the  tissue,  produc- 
ing necrosis,  and  forming  membrane;    when  inoculated  in  animals; 


DIPHTHERIA 


161 


local  necrosis  develops,  whereon  fibrin  exudes  and  forms  a  membrane 
in  which  the  bacillus  is  found;  the  contiguous  tissues  are  (edematous; 
(2)  genercd,  forming  toxins  which  are  absorbed  by  the  blood  and  lymph- 
vessels.  Roux  and  Yersin  (1888)  found  that  the  toxins  injected  alone, 
after  killing  the  bacillus,  produce  a  general  intoxication,  but  no  mem- 
brane or  necrosis.  They  succeeded  in  producing  a  paralysis  precisely 
similar  to  the  post-diphtheritic  paralysis.  According  to  Ehrlich  there 
are  two  toxins;  one,  the  toxin,  produces  the  ordinary  acute  phenomena 
of  diphtheria;  and  the  other,  the  toxon,  produces  the  later  ansemia 
and  paralysis.  The  chief  receptors  of  the  virus  are  the  nervous  and 
lymphatic  tissues. 

The  virulence  of  the  germ  varies.  This  is  tested  on  the  guinea-pig 
by  inoculating  it  with  lio  of  its  body-weight  of  a  forty-eight-hour 
bouillon  culture,  and  by  noting  the  results:  (1)  death  in  three  days 
or  less  results  from  fully  virulent  cultures;  (2)  death  in  three  to  five 
days  from  one  of  medium  virulence;  (3)  death  after  a  longer  time,  or 
only  local  changes  from  weak  cultures. 

Some  bacilli,   known   as    the  pseudodiphtheria  bacillus,  bacillus 
xerosis,  etc.,  microscopically  resemble  the  Klebs-LoeflSer  bacillus. 


Pseudodiphtheria  Bacillus. 


-Diphtheria  Bacillus. 


Lvixuriates  on  gelatin  and  peptone  agar.        Sparing  growth. 

^^roduces  either  an  alkali  or  very  little 
aciU  in  culture. 


*Klat9ch  preparat"  (adhesion  prepara- 
tion) does  not  develop  in  six  or  eight 
^UTB,  and  if  it  has,  the  bacilli  are 
^Hanged  irregularly. 

•^^  not  pathogenic  to  ^inea-pigs. 
(Some  claim  this  type  is  only  an 
Mtenuated  form  of  the  real  bacillus.) 

Smaller. 


Growth  on  bouillon  should  produce  in 
twenty-four  hours  enough  acid  to 
neutralize  0.07  gm.  of  a  1-per-cent. 
sodium  hydrate  solution. 

Show  the  bacilli  in  colonies  arranged 
in  parallel  or  crossed  lines  within  six 
or  eight  hours. 

Kills  (v.8.)  in  seventy-two  liours. 
(Some  apparently  genuine  forms  may 
be  nonvirulent.) 


In  the   pseudodiphtheria  bacillus   Neisser's   stain  does  not  bring 
out  the  granules  which  are  present  in  the  true  diphtheria    bacillus, 
in  ox-serum  growths  under  twenty  hours  old ;  the  body  of  the  diph- 
theria bacillus  stains  brown  and  its  two  to  four  polar  granules  stain 
a  deep  blue.    (Stain  preparation  for  one  to  three  seconds  in  a  solu- 
tion of  methylene  blue   1.0  gm.,  96  per  cent,  alcohol  20.0,  glacial 
acetic  acid  50.0,  and  water  950.0.     Wash  in   water  and  stain  again 
for  from  three  to  five  seconds  in  solution  of  vesuvin  2.0  and   1000.0 
gm.  boiling  water.)     Another  interesting  and  vital  point  is  that  pseu- 
dodiphtheria bacilli  may  become  virulent  and  may  kill;  they  are  not 
neutralized  by  the  diphtheria  serum  hut  only  by  the    pseudodiph- 
tfaeria  serum  (Alice  Hamilton,  Spronek,  Ruediger). 

IKflMIIlinatioil* — Diphtheria  is  disseminated  (1)  by  patients  acnitely 
QI  with  the  disease;  the  nasal,  throat  and  laryngeal  secretion  or  mem- 
11 
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bra  tie  may  lie  coughed  into  the  face  or  mouth  of  one  of  the  famnyJ 
of  the  nurse,  or  of  the  a1  tending  physiciao.  Infections  in  which  the 
patient  is  not  kept  in  bed  are  especially  dangerous,  for  children 
going  to  school  may  impart  to  others  a  most  virulent  diphtheria, 
though  the  same  bacilli  have  produced  in  them  little  or  no  constitu- 
tional reaction;  (2)  by  healthy  individuals,  in  1  per  cent,  of  whora  the 
germ  is  found  without  causing  diphtheria,  since  individual  predisposi- 
tion is  almost  as  necessary  to  infection  as  virulence  in  the  microbe; 
(3)  by  fomites,  especially  damp  cloths,  in  which  the  germ  may  live 
for  months;  cultures  have  been  made  from  dry  cloths  after  five  months; 
the  germ  lives  in  gelatin  from  twelve  to  eighteen  months;  (4)  as  the 
germ  may  be  cultivated  in  dust,  it  is  probable  that  it  may  be  spreac 
by  the  wincL  Although  the  bacillus  has  been  cultivated  from  cheesej 
milk,  and  eating  utensils,  many  question  tliis  mode  of  propagatior 
It  is  not  demonstrated  that  domestic  animals  convey  the  disea 
Diphtheria  is  endemic  in  all  thickly  populated  districts,  and  fron 
these,  epidemics  develop  from  time  to  time.  Unlike  scarlatina,  which 
is  growing  mihler,  diphtheria  epidemics  are  apparently  growing  in 
virulence,  although  they  are  far  less  malignant  than  in  the  middle  ages 
and  earlier  modern  times* 

Age. — Most  cases  occur  between  the  second  and  fifteenth  years; 
and  most  deaths  occur  between  the  second  and  fourth  years.  Adults 
are  frequently  affected.  Jacob!  has  seen  three  cases  in  the  new-lK>rn,j 
but  infants  at  the  breast  are  far  less  exposed.  Creeping  children  arefl 
frerjuently  attacked,  because  their  hands  and  mouths  come  into  close 
contact  with  dirt  and  dust  (Jacobi),  It  develops  more  frequently  in 
girls  than  in  boys. 

Season. — Most  cases  occur  in  the  cold  months.     PredisposittonJ 
bad    teeth,    stomatitis,    hypertrophied    tonsils,    nasopharyngeal    anc 
bronchial  catarrh,  tneasles,  and  nervous  affections,  are  predisposir 
factors.    Some  individuals  are   temporarily,  and  some  permanent 
immune.    One  attack  confers  no  immunity,  and  in  this  respect  diph^ 
theria  resembles  er^'sipelas,  pneumonia,  and  rheumatism. 

Symptoms. — Biiginsky's  classification   of    (1)  local  infection,    (2j 
general   infection,  and    (3)   septic   infection,   is  better  tlian  the   olc 
division  into  mild,  moderate,  and  severe  forms.    Incubation  lasts  froD 
two  to  seven  days. 

1.  The  Bimple  localized  diphtheria  begins  with  fatigue,  sopor 
pallor,  coated  tongue,  anorexia,  tlysphagia,  pain  beneath  the  angle 
of  the  jaw,  and  vomiting.  These  may  be  the  only  symptoms,  bu| 
usually  there  are  also  chilly  sensations,  fever  and  thirst,  dry  tongu< 
and  lips,  pharyngeal  voice,  sometimes  constipation  and  abdomina 
distention^  Infants  sometimes  refuse  the  bottle  on  account  of  nasa 
obstruction. 

The  pharynx  is  moist,  glistening,  crdematous,  and  reddish,  wit 
areas  of  gray,  yellowish-gray,  or  dirty  green  color,  which  varj^  in  extent 
from  small  white  bands  to  irregular,  gelatinous  elevations  or  mass€ 
and   are  located  on   the  tonsils,  epiglottis,   palate,  pillars,  arch. 
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phaiynx.  They  are  adherent,  and,  on  removal,  leave  red,  bleeding 
spots  which  are  soon  covered  again  with  membrane.  The  pharyngetd 
tonsil  alone  may  be  involved,  and  this  infection  may  easily  be  over- 
looked without  careful^  systematic  examination. 

The  typical  membrane  is  accompanied  by  fibrinoid  swelling  of  the 
tissue,  fibrin  formation,  emigration  of  cells,  and  necrosis.  The  Klebs- 
LoefBer  bacillus  is  found  on  the  surface  in  pure  cultures,  and  strepto- 
cocci and  staphylococci  may  be  found  more  deeply  situated. 

Wagner,  Weigert,  and  Oertel,  have  shown  that  the  diphtheritic 
membrane  is  composed:  (a)  of  necrobiotic  tissue.  The  superficial 
epithelium,  and,  later,  the  deeper  structures,  are  necrosed;  the  bacilli 
are  found  in  the  superficial  layers,  and  the  necrobiosis  may  be  also 
noticed  in  the  connected  lymph-glands,  and  in  the  internal  organs 
(Weigert's  coagulation  necrosis,  or  hyaline  transformation  of  the  dead 
cells).  (6)  Somewhat  deeper,  the  membrane  is  composed  of  more 
or  less  marked  fibrin  exudation,  which  is  probably  a  conservative, 
walling-oflf  process,  which  also  pervades  the  tissue  initially  necrosed, 
(c)  In  the  deepest  part  of  the  membrane,  emigration  of  leukocytes 
occurs.  In  most  adults  the  membrane  is  thrown  oflf  by  the  fourth  or 
fifth  day;   in  children  by  the  seventh  or  eighth  day. 

The  nose  is  not  wholly  free.  The  glands  at  the  angle  of  the  jaw  are 
tender,  and  fever  may  reach  102°  or  103°,  may  be  rather  irregular,  or 
may  be  absent.  The  patient  usually  recovers  in  seven  to  ten  days. 
Otitis,  suppurative  adenitis,  vomiting,  and  albuminuria,  are  less  com- 
mon than  in  the  more  severe  forms. 

The  form  described  is  the  classical  type  of  mild  local  infection. 

Even  though  the  bacilli  may  be  virulent,  the  tissues  and  blood  resist 

the  infection.    There  are  several  deviations  from  this  type  which  are 

often  clinically  misinterpreted:    (I)  In  "catarrhal  diphtheria"  the 

membrane  is  often  absent.    This  type  is  especially  common  in  families 

where  the  more  severe  forms  are  seen.     The   bacilli,    and   redness, 

oedema,  and  swelling,  are  present.     If  a  membrane  develops,  it  may 

be  atypical  and  pultaceous.     (II)  Diphtheria  may  resemble  follicular 

pharyngitis,  and  between  them  there  is  no  absolute  distinction  except 

a  bacteriological  one;    in  diphtheria,  however,  the   red  is  brighter, 

the  tendency  to  fuse  is  greater,  and  the  spots  are  yellow,  gray,  or  green, 

while  in  angina,  the  color  is  duskier,  the  areas  more  discrete,  yellow, 

and  pus-like.    (Ill)  Follicular  tonsillitis  may  be  very  closely  simulated, 

and  may  be  only  distinguished  bacteriologically.     (IV)   In  chronic 

diphtheria,  there  is  a  variable  deposit  upon  a  red,  relaxed,  oedematous 

pharynx.     This  deposit  may  spread  over  the  tongue.     The  glands 

may  be  swollen,  but  usually  there  are  no  general  symptoms.     (V) 

The  latent  diphtheria  of  Huebner,  which  occurs  in  marantic  subjects, 

may  emsily  escape  detection. 

2.  The  diphtheritic  general  infection  is  difficult  to  describe  in  all  its 
▼mriationB.  It  b^ns  with  high  fever  and  such  febrile  toxcemic  symptoms 
as  headache,  depression,  insomnia,  sopor,  rapidly  increasing  anaemia, 
mnorexiay  dysphagia,  and  vomiting.    Albuminuria  and  nephritis  may 
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appear  later,  with  rapid  respiration  and  the  heart  movement  following 
the  fever,  the  tones  being  dull  and  often  aecompanied  by  a  systolic 
mnnnur.  The  pharynx  is  dark  red,  swollen,  and  glistening,  and  a 
membrane  is  seen  on  the  tonsils  or  pharjaix.  This  membrane  is  thin 
and  gray;  it  begins  in  the  form  of  streaks, or  as  a  thin  veil  over  the 
pharj^ox;  it  tends  to  spread  very  rapidly  and  sometimes  results  in  a 
diffnse  membrane  with  offensive  secretion.  It  usually  leaves  exempt  the 
hard  palate  as  well  as  the  superior  part  of  the  soft  palate.  The  neck 
is  tender  from  glandular  intumescence.  The  nose  is  often  closed  by  a 
purulent  secretion  and  diffuse  membrane,  and  oral  breathing  results. 
There  is  a  type  peculiar  to  young  children  who,  with  initial  nasal 
symptoms  and  without  appreciable  throat  symptoms,  suddenly  develop 
laryngeal  stenosis, and,  in  the  pre-antitoxin  days»almost  invariably  died. 
In  severe  cases  the  heart  is  irregular  with  gallop-rhythm;  there  are 
throat  paralysis,  infiltration  of  the  neck,  dyspnoea,  cyanosis,  albu- 
minous urine,  tympany,  swollen  liver  and  spleen,  ante-mortem  fall 
of  temperature,  and  death  resulting  from  (1)  pneumonia,  (2)  cardiac 
insufficiency,  (3)  nervous  symptoms  or  paralysis  or  (4)  nephritis. 

3,  Septic  diphtheria,  according  to  Baginsky,  is  due  not  to  mixed 
infection  but  to  the  diphtheria  toxins,  and  is  therefore  seldom  obsen^ed 
since  the  introduction  of  antitoxin.  Other  writers  maintain  that  strepto- 
coccus and  staphylococcus  infection  determine  this  septic  type.  The 
yellow-gray  exudate  becomes  a  dirty  green  or  brown  from  hemorrhage, 
is  ichorous  and  horribly  fetid,  and  may  reach  the  nose  or  larynx,  causing 
erosions,  necroses,  and  stenosis.  It  often  involves  the  lymph  glands 
(adenitis)  and  connective  tissue  (periadenitis).  The  tongue  is  dry; 
respiration  difficult;  and  nephritis,  generalized  hemorrhage,  or  local 
arterial  ulceration,  failing  pulse,  low  temperature,  swollen  joints,  and 
intumescence  of  tlie  abdojnen,  liver,  and  spleen,  usually  result  fatally. 
In  1884, 66  percent,  and,  in  1881, 94  per  cent,  of  cases  of  this  type  died 
(Glaeser). 

Special  Sjrmptoms.— 1.  Fever.— The  fever  in  diphtheria  is  not 
typical.  It  often  rises  to  103°  and  remains  there  for  one  or  two  days, 
wdien  it  falls  by  lysis,  to  rise  moderately  again  from  the  fourth  to  the 
seventh  day.  It  may  be  maintained  by  otitis,  pneumonia,  adenitis,  and 
other  complications,  or  by  concomitant  diseases,  such  as  measles, 
scarlatina,  or  tuberculosis.  The  temperature  of  sepsis  may  develop.  A 
preagonal  perturbation  may  be  observed,  or  there  may  be  ante-mortem 
collapse.  Algidity  is  due  to  febrifuge  toxins,  as  it  is  in  perforative 
peritonitis.  These  statements  apply  chiefly  to  cases  untreated  with 
antitoxin. 

2,  The  Blood, — Leukocytosis  develops  in  90  percent,  of  diphtheria 
cases,  and  is  of  the  polymorphoimclear  type.  When  absent, the  infectioD 
is  either  ver}"  severe  or  very  slight.  It  does  not  correspond  to  the  sever- 
ity of  the  disease  nor  to  the  fever  curve.  It  disappears  in  favorable 
cases,  and  persists  in  those  which  are  severe. 

Special  Localizations  of  Diphtheria.— 1.  Diphtheritic  Rhinitis.— 
Diphtheritic   rhinitis,  catarrhal   or  croupous,  due  to  the  diphther 
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bacillus,  may  usher  in  the  disease  or  accompany  the  benign  or  more 
usually  the  severe  forms.  The  serous  and  often  sanious  or  bloody  nasal 
discharge  excoriates  the  alee  nasi,  lips  and  cheeks;  membrane  is  often 
expelled;  infection  may  travel  to  the  eyes,  lachrymal  sacs,  antrum,  or 
ears.  Cervical  adenitis  is  frequent,  for  the  nasal  lymph  supply  is  most 
abundant  and,  as  Jacobi  pointed  out,  enlargement  of  the  angular  glands 
is  always  suspicious.  The  prognosis  is  neariy  always  grave,  and  con- 
valescence very  tardy.  In  contrast  with  this  severe  form,  usually  diph- 
theritic, though  sometimes  diphtheroid  (streptococcic),  there  is  a 
fibrinous  rhinitis  usually  subacute  or  chronic  and  generally  observed 
in  children,  which  is  due  to  the  Klebs-Loeffler  bacillus  (82  percent.), 
though  sometimes  to  the  streptococcus  (18  per  cent,  of  the  cases);  the 
membrane  is  abundant.  This  form  is  obviously  dangerous  to  other 
children,  since  the  remarkable  absence  of  constitutional  reaction  does 
Hot  prevent  play  or  school-going.  It  responds  readily  to  antiseptic 
douches. 

2.  Diphtheritic  Croup   (Diphtheritic  laryngo-tracheo- bronchitis). — 

^lost  cases  (85  percent.)  of  croup  are  diphtheria,  though  some  are  due  to 

-Streptococcic  infection;    their  symptoms   are   identical.     Frequency: 

C)iphtheria involves  the  throat  in  84  percent,  and  the  larynx  in  16  per 

^^^nt.  of  the  cases.     Forms:  (a)  Catarrhal  laryngitis,  due  to  the  diph- 

"^Ineria  bacillus,  produces  symptoms  of  short  duration,  usually  two  or 

J^-fcrec  days;    they  may  be  severe  or  even  stenotic.     (6)  Diphtheritic 

*^migitis  (croup)  is  usually  descending  (97  per  cent,  of  cases) — i.e,j 

'^^ncondar}'  to  throat  or  nasal  diphtheria,  but  may  on  rare  occasions  be 

1^  limary  in  the  lar}'nx;  even  in  these  cases  there  is  usually  some  pharyn- 

^^eal  involvement.    The  ascending  form  is  most  exceptional.    The  child 

*  ^^  usually  hoarse  at  night  or  early  in  the  morning,  coughs  the  croupy 
^^^^Dugh,  and  then  after  twelve  to  twenty-four  hours  is  distinctly  dys- 
5^  noeic.    The  accessory  muscles  of  respiration  come  into  play  and  there 

*  ^=S  inspiratory  retraction  of  the  thorax  and  epigastrium,  especially  in 

^"Miachitic  children.     Excursion  of  the  larynx  up  and  down,  extreme 

J^^stlessness,  and  temporary  improvement  after  expectorating  the  mem- 

*^Tane,  may  also  be  noted.     The  stenosis  is  due  to  membrane  in  the 

^T)iglottis,  true  cords,  trachea,  or  even  in  the  bronchi.    The  membrane 

^  2a  less  adherent  than  when  it  is  in  the  pharynx,  and  sometimes  more 

f^ultaceous.    The  stenosis  is  accentuated  by  the  central  and  immovable 

l>osition  of  the  vocal  cords,  by  swelling  in  the  subchordal  tissue,  and  by 

5*^uscular  spasm.    Aphonia  is  common  but  not  invariable.    The  cough 

^3  usually  rather  hoarse  than  metallic,  is  often  periodic,  is  increased  after 

tracheotomy,  or  intubation,  and  often  evacuates  both  the  membrane 

^nd  tube.    Cough  may  be  wholly  absent  because  of  decreased  reflex 

ofonchial  excitability. 

Temperature  is  usually  absent  though  it  may  arise  from  compli- 
^ions.  Fever  after  tracheotomy  or  intubation  is  ominous.  The  pulse 
^te  increases  with  augmentation  of  the  stenosis  because  the  vessels 
^tract  from  central  stimulation.  The  respite  following  the  raising 
^the  membrane  is  usually  transient,  exacerbations  occur,  and  finally, 
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dyspnoea  becomes  continuous  mth  stagnation  of  secretion  in  the  tube| 
absence  of  the  vesicular  murmur,  stridor,  extension  downward  of  thi 
membrane  in  some  instances,  loss  of  strengtb,  increasing  rapidity  and 
weakness  of  the  pulse,  cold,  clammy  skio — in  short,  the  compl 
picture  of  carbon  dioxide  poisoning  and  total  asphyxia.  In  soi 
instunces,  perichondritis,  deep  necrosis^  or  gangrene  may  develop.  ( 
reading  older  mediciil  works  and  pathologies,  the  student  may  be  coiJ 
fused  with  the  u^e  of  the  terms  "croup*'  and  ** diphtheria/'  Anatomi 
cally  it  was  held  that  croupous  and  diphtheritic  membranes  differed 
chiefly  in  degree — croupous  being  more  superficial  and  benign,  dipf 
theritic  lieing  more  deep  and  malign.  In  the  present  connection  we 
the  term  *' croup''  as  synonymous  with  laryngeal  diphtheria.) 

3.  Diphtheria  of  Skin, — True  diphtheria  caused  by  the  diphthi 
bacillus  may  produce  a  membrane  on  the  eye,  lips,  nose,  mouth,  na 
neck,  genitalia,  and  extremities.    It  is  usually  associated  with  the  m 
common  throat  localization.     The  skin  is  hard  and  infiltrated,  the 
secretion  is  corrosive,  the  contiguous  lymphatics  are  involved,  and  some- 
times cellulitis  or  phlegmon  may  result.     Other  cases  of  so-call 
** wound  diphtheria"  are  due  to  the  streptococcus,  which  is  the  mi 
common  cause  of  skin  membranes.     In  tracheotomy,  the  membi 
which  forms  in  the  wound  is  mostly  streptococcic. 

4.  Diphtheritic  Vulvo-vaginitiB. — Genital  involvement  is  rare  (undei 
1  per  cent.),  is  dangerous,  and  may  be  primar)',  but  usually  follow 
severe  pharyngeal  diphtheria;  it  consists  of  diffuse  membrane,  pad 
fol  rhagades,  ulcers,  and  foul  secretion,  with  intumescence  of  tin 
lymph  glands*  A  diphtheroid  (usually  streptococcic)  form  is  alsQ 
encountered, 

6.  Diphtheritic  Ophthalmia. — -This  localization  is  (a)  false  or  di 
theroid  (due  to  pus  cocci)  or  (h)  genuine  or  diphtheritic.    It  may  h 
be  noted  that  the  old  division  into  croupous  (benign),  and  dipbtheritli 
(malign)  forms  is  no  longer  valid.    Diphtheritic  ophthalmia,  chiefly  la 
young  children,  occurs  in  3  per  cent,  of  cases.    It  may  be  primary  in 
eye,  or  second an,^  to  nasophaiyngeal  diphtheria. 

6.  Diphtheritic  Otitis. — This  does  not  occur  in  over  5  or  6  percent 
the  cases  (as  against  33  per  cent,  of  otitis  in  scarlatina  and  nearly  1* 
per  cent,  in  measles)*    The  orifice  of  the  Eustachian  tube  or  the  mid 
ear  may  be  reached  by  the  diphtheria  bacillus  which  usually  trav 
from  the  throat. 

Complications  and  Sequels. — The  most  important  are  diphtheri 
paralysis,  heart  paralysis,  and  nephritis. 

1.  Diphtheritic  Paralysis, — The  paralyses  result  clinically  ai 
experimentally  from  toxamiia,  and  occur  in  3  to  10  per  cent,  (even  S 
per  cent.)  of  cases.  The  percentage^  apparently,  has  not  been  reduce 
by  the  use  '^f  antitoxin  (u.  i.).  The  frequency  and  intensity  of  it, 
paralysis  is  usually  directly  proportional  to  the  intensity  of  the  dip. 
theria  hut  there  is  no  invariable  relation  between  the  palsy  and 
severity  of  the  infection.  Indeed  the  causal  diphtheria,  in  some 
has  apparently  escaped  detection. 
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(o)  Early  Diphtheritic  Paralysis. — This  occurs  in  septic  cases  at  the 
acme.  Dysphagia  is  its  most  common  form.  There  is  danger  of  in- 
halation pneumonia,  especially  in  stupid  cases.  Other  changes  may 
occur,  such  as  the  disappearance  of  the  patellar  reflexes,  and  changes  in 
sensation.    Most  cases  die. 

(6)  Post-diphtheritic  Paralysis. — ^This  variety  occurs  after  two  or 
three  weeks  and  usually  follows  throat  lesions  since  laryngeal  cases  are 
likely  to  die  early;  Baginsky  saw  it  principally  in  adults  and  Rolleston 
mostly  between  the  ages  of  three  and  six  years.    Gowers  claims  that  all 
throat  troubles  leading  to  paralysis  are  diphtheritic,  though  Bourges 
and  others  cite  cases  of  paralysis  after  simple  angina.    The  most  com- 
mon paralysis  is  that  of  the  palate,  which  causes  dysphagia,  anaesthesia 
of  the  throat,  and  nasal  speech.    From  central  or  peripheral  change  the 
pupils  become  wide  and  react  to  light  but  not  to  accommodation 
(Donders).    The  arms  may  be  affected,  but  frequently  escape.    Ataxia 
may  be  the  first  symptom.    Heart  or  central  nervous  symptoms  may 
appear  (v.  i.).    The  reflexes  disappear  early  whether  actual  paralysis  is 
reached  or  not,  the  muscles  react  slowly,  if  at  all, -to  the  faradic  current, 
although  the  reaction  of  degeneration  runs  by  no  means  parallel  to  the 
degree  of  loss  of  voluntary  motion.     The  muscles  waste  considerably. 
The  sensory  nerves  suffer  less,  sensation  being  largely  retained  above 
the  knees.    The  palsied  limbs  are  sometimes  painful  and  the  muscles 
^d  nerve  trunks  are  often  tender.    Sensory  disturbance  may  be  noted 
in  the  rectal,  genital,  and  vesical  twigs.   The  trunk,  bladder,  and  rectum 
^re  more  commonly  involved  than  is  usually  admitted.    The  cranial 
*^erves  (strabismus,  ptosis,  diplopia),  the  phrenic  nerves  and  the  vagus 
/^current  paralysis,  superior   laryngeal,  cardiac  branches),  may  be 
involved;   fearful  abdominal  pains  with  threatening  collapse  attribut- 
able to  sympathetic  involvement,  and  sometimes  psychical  disturbance 
•^ttay  be  noted.    Anatomically,  disintegration  of  the  medullary  substance, 
^Multiplication  of  nuclei  in  Schwann's  sheath,  granular  degeneration, 
^^  even  total  loss  of  the  axis  cylinder  and  sometimes  foci  of  hemor- 
^[hage,  are  present,  the  changes  being  almost  totally  parenchymatous, 
^^phtheritic    neuritis    (actual   nerve  inflammation)    is   seen   almost 
"^^holly  in  the  palate  and  is  due  to  local  invasion  from  the  inflamed 
^hroat.   The  patient  recovers  in  two  to  three  weeks  if  the  pharynx  alone 
*-s involved,  and  in  three  to  four  (even  six  to  eight)  months  if  the  limbs 
'^le  affected.    Death  results  in  18  per  cent,  of  the  cases,  chiefly  from 
"^^igus  involvement. 

fc)  Organic  Central  Changes. — The  brain  is  slightly  congested  and 

^^ematous.    Degenerated  area5  may  occur  in  the  crura,  medulla,  pons 

^^rthc  motor  nerves,  and  are  less  marked  in  the  sensory  nerves.    Acci- 

^^tal  findings  are  cerebral  hemorrhage,  embolism  from  heart  thrombi, 

^Jwi  acute  encephalitis  (possibly  terminating  in  focal  sclerosis).   In  the 

^iue,  hemorrhage,  exudation  into  the  nerve  roots,  meningitis,  and 

^^eration  of  the  motor  cells,  with  disintegration  of  their  roots,  have 

"^n  noted.    The  degenerative  cerebrospinal  lesions  occur  not  infre- 

S^ntly  with  multiple  neuritis. 
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II.  Cardiac  Oompli cations  (Diplitheritic  Heart  Paralysis). ^ — AnatomE 
cally,  the  heart  iiniscle  is  the  seat  of  early  changes.  It  is  soft,  thirij 
friable,  light  brown  or  yellow  in  color,  and  fatty;  it  is  the  occasional  seaj 
of  eiidneardial  and  myocardial  hemorrhages,  acute  interstitial  myo 
carditis  and  fragmentation  or  myolysis,  which  Eppinger,  in  describin 
eighteen  cases  of  sudden  death,  considers  the  usual  cause  of  death 
Pericarditis,  with  septic  or  hemorrhagic  elfusions,  is  not  frequent 
Permanent  changes  due  to  endocarditis  (in  2  per  cent  of  fatal  cases| 
or  to  myocardiHs  are  uncommon. 

Chnically,  the  tones  are  muffled.  The  first  tone  is  impure  ol 
obscured  by  a  systolic  murmur  (90  percent,  of  cases);  the  secom 
pulmonic  is  accentuated,  the  rhythm  is  disturbed  (60  per  cent.) 
and  sometimes  there  is  gallop-rhythm  and  embryocardia.  Tha 
pulse  is  soft,  dicrotic,  increased  from  80  to  120,  or  up  to  150  if  ther« 
is  fever,  but  it  may  be  slow.  The  heart-failure  is  more  frequent  than 
it  is  in  any  other  acute  infection,  not  even  excepting  pneumonia 
Syncope  on  sitting  up  is  fairly  common.  Diphtheritic  heart  paralysii 
occurs  (1)  early  in  severe. or  gangrenous  types,  or  (2)  hite  (in  10  to  20 
per  cent,  of  diphtheria  cases)  after  three  to  four  or  six  weeks,  when 
convalescence  is  apparendy  estab!ishe<L  It  is  marked  by  copious  vomi^ 
ing,  pain  in  the  chest  and  epigastrium,  insufficient  heart  action,  cardial 
dilatation,  cold  extremities,  pallor,  dyspna'a»  cyanosis  and  convulsions 
The  pulst*  is  often  irregular,  fast,  or  with  equally  ominous  significance, 
slow.  Heart  failure  is  explained  in  various  ways  (1)  acute  interstitia 
myocarditis  (11  hondjerg);  (2)  myolysis  (Eppinger);  (3)  sudden  centrii 
vasomotor  paralysis  (Hasse);  (4)  neuritis  of  the  cardiac  plexus  or  o 
the  vagus  or  phrenic  nerves;  (5)  canhac  thrombosis  causing  cer^bra 
or  puln^onary  cnd)olism;   33  per  cent  die, 

III.  Diphtheritic  Nephritis. ^ — (a)  Albuminuria,  resulting  from  renal 
degeneration,  oicurs  in  M  per  cent,  of  al!  cases  and  in  UX)  per  cent,  oi 
severe  cases,  ib)  In  light  forms  of  nephritlit  there  is  some  albumin 
the  specific  gravity  and  fjuantityof  the  urine  are  alMHit  normal,  and  ther 
are  leukocytes  ot  epithelial  cells  with  indistinct  nuclei,  the  cells  l>einj 
highty  refract  lie  and  coar.sely  granular.  Blood  is  rarely  found.  Ther 
are  some  hyaline  and  granular  casts.  These  findings  arc  caused  by  th« 
toxins  and  correspond  in  time  and  degree  to  the  diphtheritic  local  pro 
cess  in  the  pharv^nx.  (c)  The  severe  fonrus  of  nephriiis  almost  alwayi 
occur  in  the  .severe  general  infection  or  in  septic  types  anil  are  charactepi 
ized  anatomically  by  diffuse  parenchymatous  changes,  necrosi 
hemorrhage,  and  exudation.  Albumin,  cells,  casts,  and  cylindroids,  an 
abundant.  Hiematuria  is  rare,  although  hemorrhage  into  the  kidnej 
substance  is  fr€H|uent  anatomically,  Ahhough  nephritis  influences  th< 
prognosis,  diphtheritic  nephritis  rarely  produces  hydrops  or  ura?mia  an* 
**  is  not  an  independent  factor  as  in  scarlatina/'  It  very  rarely  become 
chronic, 

IV.  Eespiratory  Oomplications. — The    bronchi    and    trachea    maj 
remain  free.    There  may  be  membrane  formation  (in  50  per  cent 
fatal   case3)  or  purulent   secretion.     I^bar  pneumonia  is  a  genuini 
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complication,  though  bronchopneumofiia  is  present  in  50  to  80  per  cent, 
of  the  fatal  cases  and  is  caused  by  the  Klebs-LoeflSer  bacillus  alone,  or 
bjr  the  pus  or  pneumonia  cocci,  by  the  colon,  proteus  or  pyocyaneus 
bacilli.  Anatomically,  some  cases  are  due  to  downward  extension  of 
the  bronchitis;  some  cases  are  haematogenous  infarcts  or  abscesses; 
others  are  due  to  inhalation,  and  still  others,  seen  after  intubation  or 
tracheotomy,  rather  resemble  lobar  pneumonia  and  are  elevated  and 
granular  in  appearance.  Increase  of  pulse  and  respiration-rate,  local 
consolidation,  and  accession  of  fever  are  observed.  Pleurisy  (serous, 
hemon-hagic  or  purulent)  is  not  often  observed. 

V.  Atimentary  Tract. — Mouth. — Fissures,  sordes,  membrane  or 
ulcers  on  the  lips,  suppuration  in  the  tonsils  and  in  the  retropharyngeal 
space,  gangrene,  and  deforming  cicatrices,  sometimes  occur.  The 
oesophagus  is  usually  intact,  but  the  diphtheritic  process,  in  septic  cases, 
may  reach  downward  and  produce  stenosis. 

Stomach. — Such  symptoms  as  epigastric  pain  and  vomiting  are  most 
often  cardiac;  such  rare  organic  changes  as  hemorrhage  and  membrane 
formation  usually  escape  clinical  recognition. 

IxTESTiXES. — Constipation  is  usual ;  in  septic  forms,  thick,  foul  or  even 
dysenteric  evacuations  may  be  exceptionally  observed.  Anatomically, 
there  may  be  membrane  formation  and  swelling  of  Peyer^s  patches.  The 
liver  is  swollen  from  fatty  or  cloudy  degeneration  or  from  congestion,  in 
^hich  latter  case  it  also  becomes  painful.  Icterus  is  rare.  Splenic 
tumor  is  found  in  septic  types  especially. 

VI.  The  Skin. — The  skin  is  usually  normal,  except  for  the  febrile 
hj^persemia,  cardiac  pallor,  or  croup -cyanosis.  The  following  altera- 
tions may  be  observed:  Herpes,  profuse  sweats,  petechia?  and  the 
pay-blue  color  in  septic  types,  symmetrical  gangrene  and  dermato- 
^yositis  due  to  septicopyaemia ;  they  usually  occur  with  adenitis, 
^^phritis,  pneumonia,  ulcerative  endocarditis  and  scarlatiniform  or 
Morbilliform  erythemata.  Scarlatina  or  measles  may  actually  com- 
plicate diphtheria. 

VII.  The  Olandfl. — ^The  anterior  cervical  glands  are  swollen,  ten- 
^^f  and  painful.  In  the  most  severe  forms  periadenitis  follows  with 
diffuse  involvement  of  the  cellular  tissue  (angina  Ludovici),  section  of 
^hich  evacuates  serum,  though  seldom  pus.  Glandular  and  articular 
fhanges  are  less  frequent  than  in  scarlatina.  Muscular  degeneration, 
^^terstitial  infiltration,  and  tendency  to  separation  of  the  muscle-fibers, 
*fe  obser\'ed  in  the  heart  (myolysis  or  fragmentation)  or  even  more 
^l^rly  in  the  diaphragm. 

Diagnosis. — To  the  naked  eye  a  thick,  adherent  membrane,  which 
*^  not  removable  without  hemorrhage  and  which  leaves  ulceration 
'8retonneau),  is  sufficiently  characteristic.  The  enlarged  glands  are 
of  diagnostic  value.  A  positive  bacteriological  diagnosis  is  important ,  in 
^<^h  cases  as  have  actual  membrane,  diffuse  re<l(lening,  and  tonsillitis; 
^^t  three  or  four  negative  examinations  are  necessary  before  negative 
^^ndusions  can  certainly  be  drawn.  The  statistics  of  Heubner  and 
^'  Baginsky  show  positive  findings  in  from  92  to  OS  per  cent,  of  cases 
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ill  which  the  clinical  diagnosis  of  diphtheria  has  been  made.  These 
figures  are  probably  most  nearly  correct,  atthoogh  others  find  the  diph- 
theria bacillus  in  a  notably  lower  percentage.  The  nose,  nasophan»'nx 
and  pharynx  must  always  be  examined  in  sick  children  and  also 
adults.  In  suspicious  cases,  particularly  when  cultures  cause  considell 
able  delay,  antitoxin  should  be  given  at  once. 

The  health  departments  in  our  large  cities  provide  apparatus  fc 
growing  cidtures,  stations  at  which  cultures  aofl  antitoxin  may 
obtained,  and  central  and  subsidiarj^  laboratories  for  diagnosis.  Tl 
Chicago  Health  Department  has  also  a  most  able  corps  of  physician 
for  free  treatment,  consultation  and  intubation.  It  is  easy  to  obt 
on  sterile  cotton  on  a  probe  a  smear  from  the  niembraue  or  suspicion^ 
focus,  to  rub  it  on  the  serum  without  breaking  its  surface,  and  to  put 
the  tin  box  containing  it  in  the  incul>ator  or  under  the  axilla  until  the 
brood  oven  can  be  reached.  In  half  a  day  characteristic  cultures  are 
obtained.  Direct  smears  from  the  throat  on  a  slide  very  often  show 
the  bacillus.  In  small  places  comjnunal  laboratories  can  easily 
maintained,  and  competent  young  practitioners  found  to  do  this,  and 
other  clinical  microscopy.  In  hm'ngeal  diphtheria  the  bacillus 
usually  found  on  the  pharynx,  but  not  on  the  tonsils,  RepeatedW 
negative  findings  are  of  value  in  the  pnemiodipldherUic  or  diplitheroi 
pharyngitis,  rhinitis,  laryngitis,  and  bronchitis, — e,  9.,  membranes  due' 
to  strepto-,  staphylo-,  and  pneumococci,  aphthous  growth,  syi^hilis,^ 
and  the  colon  bacillus.  The  scarlatinal  membrane  has  been  consic 
eretl.  In  Vini'eiii'a  angma  {q.  r.),  angina  diphtheroides  or  angind 
ulceromembranosa,  descriljed  by  Vincent  (18il8),  there  is  a  whitish 
yellow  to  grayish-brown  membrane  which  nuiy  Im*  confused  with 
diphtheria  and  syphilis  and  which  is  caused  by  the  symbiosis  of  two 
otherwise  innocuous  parasites;  first  the  bacillus  fusiformis  (6  to  12 
and  staining  readily  with  methylene  blue  and  fuchsin),  and  the  spiro 
chicta  darticola  (twice  as  large,  and  not  growing  in  cultures),  Th^ 
infection  is  usually  mild  and  the  ulcers  heal  slowly  under  chlorat 
potash  gargles  or  painting  with  pure  iodine. 

Course  and  ProgBOSis. — Aside   from   complications,  the   avera 
course  is  one  week,  or  possibly  two.     It  is  more  favorable   in  dipt 
theria  of  the  tonsils  and  skin  than  in  that  of  the  nose.    The  prognosis 
must    always    be  guarded,     (a)  Without  serotherapy  the  danger  ill 
always  great,   since  light  cases  may  become  severe  or  extend  to  the" 
larynx,   (fc)  Epidemics  vary  in  virulence,  30  to  50  per  cent,  mortality 
having  been  observed  twelve  to  fifteen  years  ago,     (e)  According 
Glaeser,  in  the  first  year  the  mortality  is  77  per  cent,,  and  sinks  wit 
each  year  until  it  is,  at  ten  years,  20  to  25  per  cent,;   after  ten,  2  to 
per  cent, ;  after  thirty  and  forty,  1  to  3  per  cent*     (d)  Other  factors  ar 
debility,  wide  extension  of  the  infection  from  part  to  part,  adenitis 
and  croup;    the  general  diphtheritic  infection  or  septic  forms  w*it 
hemorrhage  or  gangrene;   heart  and  renal  complications;   rapid  and 
weak  or  slow  pulse;   involvement  of  the  brain  or  nerves,     (e)  In 
fatalities  studied  by  White  and  Smith,  about  50  per  cent,  died 
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bronchopneumonia,  usually  after  intubation  or  tracheotomy;  25  per 
cent,  died  of  cardiac  complications,  and  25  per  cent,  of  early  severe 
toxaemia,  though  some  succumbed  to  asphyxia  or  late  paralysis.  (/) 
Coincidence  with  other  acute  infections  is  ominous,  such  as  measles,  in 
which  the  exanthem  may  become  hemorrhagic,  and  respiratory  catarrh, 
may  result  in  a  wide  Klebs-Loeffler  infection,  the  combination  being 
usually  fatal ;  coincidence  with  typhoid,  frequently  with  gangrene  or 
laryngeal  stenosis;  and  with  scarlatina,  summer  diarrhoea,  and  tubercu- 
losis. The  disease  is  less  severe  in  conjunction  with  varicella  and 
pertussis.  Diphtheria  belongs  to  the  class  of  infections  which  are 
likely  to  recur. 

Treatment. — First  Indication — Prophylaxis. — For  the  physician, 
this  begins  with  the  case  in  hand.  Isolation  must  be  absolute.  In 
needy  families  the  isolation  hospital  offers  the  best  solution.  In  Bos- 
ton it  has  reduced  the  mortality  of  diphtheria  to  one-third  or  one- 
sixth  of  its  former  rate.  All  suspicious  throat  cases  should  be  isolated 
pending  their  immediate  clinical  and  cultural  evolution.  Not  only 
should  a  sick  child  be  isolated,  but  other  children  in  the  family  should 
be  kept  from  school  and  away  from  playmates.  Of  course,  the  sick 
one  must  be  isolatted  until  its  throat  gives  negative  cultures.  The 
physician  may  protect  himself  by  examining  the  throat  through  a 
piece  of  glass,  and  may  avoid  carrying  the  germs  by  slipping  on  a 
surgical  gown  and  washing  both  face  and  hands  with  bichloride  of 
roercury  or  similar  solution.  In  fatal  cases  the  body  should  be  wrapped 
Jn  a  sheet  saturated  with  bichloride,  and  buried  privately  in  a  tightly 
closed  casket.  .Those  exposed  to  the  infection  may  receive  antitoxin, 
and  should  gargle  the  throat  once  with  \  of  1-per-cent.  solution  of  silver 
nitrate,  or  often,  with  bichloride  of  mercury  (sooo).  The  clothing, 
blankets,  rugs,  etc.,  must  be  steamed.  After  convalescence,  the  walls 
of  the  room  should  be  rubbed  with  bread  which  is  then  burned,  the 
woodwork  should  be  washed  with  2-per-cent.  lysol  solution  or  l-per- 
^nt.  bichloride  of  mercury  and  the  room  should  be  fumigated  with 
'onnaldehyde.  Under  prophylaxis  may  be  included  the  building  up 
of  the  general  physiological  resistance  and  the  treatment  of  chronic 
catarrh  of  the  nose,  throat,  and  bronchi. 

Seeond  Indication — Local  Treatment. — Though  local  treatment  of 
^he  throat  is  less  important  than  before  the  days  of  serotherapy,  the 
antitoxin  does  not  always  kill  the  bacilli,  and  does  not  affect  the  asso- 
^'^ted  streptococci.  Caustics  are  never  necessar}\  In  children  such 
'^Jd  antiseptics  as  3-per-cent.  boric  solution  and  3  to  lO-per-cent. 
potassium  permanganate  solution,  should  be  used  lest  they  be  swal- 
lowed. The  child  is  held  in  the  nurse's  arms  with  its  arms  and  body 
^ly  wrapped  in  a  sheet.  The  mouth  is  made  to  open  bv  closing 
^e  nostrils,  and  a  piece  of  wood  or  cork  is  inserted  between  the  teeth. 
The  throat  is  then  swabbed.  It  is  a  harsh  procedure  and  the  effects 
fife  apparently  more  than  offset  by  the  resultant  exhaustion.  In  adults 
1  to  1000  bichloride,  25-per-cent.  hydrogen  peroxide,  or  1-per-cent. 
carbolic  solutions,  6-per-cent.  ammonium  sulphocarbolate,  5-per-cent. 
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ferric  chloride  or  iodoform  salve,  may  be  used,  or  LoeflSer's  solutioii 
which  is  as  follows; 


Menthol.    ,    .  10  parts. 

Toluol    ...  ,30  parts. 

Tr.  ferri  sesquichloridi     .    .  ......     4  parts. 

Alcohol  absoliiti 60  p&rU. 

Loeffler's  solution  should  be  kept  well  corked  in  a  dark  bottle.  Ix>ca 
injury,  such  as  opening  up  new  wound  surfaces  for  infection,  must  b< 
avoided.  In  nasal  irrigation  the  tube  is  held  horizontally,  so  thai 
fluid  may  return  by  the  other  nostril.  A  kettle  containing  a  ver 
weak  carbolic  solution  should  be  kept  steaming  in  the  room. 

Third  Indication — Serotherapy. — Gscheidlen  and  Traube  showei 
that  the  blood  possessed  antibacterial  action,  both  within  and  with* 
out  the  body,  and  immunity  was  produced  by  Behring  against  anthrai 
and  by  Bouchard  against  the  Bacillus  pyocyaneus.  Behring  demon* 
strated  also  that  the  senun  in  tiiphtheria  and  tetanus  couUl  overconu 
bacteria  without  tlestroying  them.  In  1888,  Richet  and  Hericoun 
made  animals  immune  to  the  streptococcus,  and  Behring  and  KitasaU 
protluced  iniiiumity  to  tetanus.  Behring  (1800)  borrowed  Ehrlich'i 
results  with  ricin  and  abrin  to  establish  the  units  of  immunizatioOj 
and  (1893)  used  the  diplitheria  antitoxin  on  diphtheria  patients.  Th| 
method  of  action  of  an  antitoxin  is  vital  or  active  iBuchner,  Roux^ 
Martin)  though  some,  (Behring  and  Kitasato)  consider  that  it  ta 
chemical  or  passive, 

L  Teckniqttf. — A  syringe  with  an  asbestos  plunger  should  hi 
used.  The  syringe  need  not  be  Imiled  each  time,  but  slmuld  l>e  cleanec 
after  each  injection  with  water  until  the  serOm  is  washed  out;  i| 
should  then  be  washed  with  carliolic  acid  or  alcohob  which  shoulc 
be  thoroughly  removed  each  tiore  lest  it  coagulate  the  antitoxin  al 
the  next  injection.  I'he  needle  must  be  boiled  each  time.  With  ordi- 
narj^  surgical  antisepsis,  inject  the  antitoxin  into  the  sulx^utaneoui 
tissue  of  the  thigh  in  adults,  and  into  the  interscapular  region  in  chilf 
dren.  In  very  se%'ere  infections,  intravenous  injections  shoidd  be  eni^ 
ployed  as  results  may  be  thus  obtained  eight  hours  earlier.  The  uni< 
js  1  c.c.  which  counteracts  ten  times  the  minimum  dose  of  diphtheria 
poison  fatal  to  a  300  gm.  guinea-pig. 

2.  The  dosage  is  rather  empirical,  depending  on  the  localization 
age»  and  severity  of  the  disease  and  the  effects  produced.  The  usual 
classification  is  as  follows:  (a)  Single:  GOO  units,  used  in  cases  undec 
two  years,  without  croup;  for  immunization,  a  somewhat  smallei 
dose  is  required  than  for  cure  (200  to  500  c.c.).  (b)  DovhU:  l^OOC 
units,  in  children  under  two  years  when  croup,  fetor  or  necrosis  o<*cur; 
in  older  children  with  simple  symptoms,  (c)  Triple:  1,500  units,  in 
severer  cases.  On  the  whole,  dosage  is  governed  by  results  (r*  i,)d 
After  administration  the  discharge  should  lesseii,  the  membrane  should 
exfoliate,  the  fever  should  fall,  and  toxaemia  decrease*  At  least  twice 
as  much  antitoxin  is  necessary  for  cure  as  for  immunization.     After 
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eight  hours,  three  times  as  much  is  necessary  as  at  the  beginning; 
after  twenty-four  to  thirty-six  hours,  eight  times  as  much.  As  we 
cannot  measure  the  toxins,  so  we  cannot  exactly  specify  regarding  the 
antitoxin  dose.  Personally,  the  author  prefers  an  initial  dosage  of 
3,000  to  5,000  units  to  insure  results  and  to  avoid  delay  and  frequent 
repetition.  The  decreased  bulk  of  present  preparations  also  allows 
a  larger  dosage.  In  severe  cases,  twice  the  above  amount  should  be 
given.  McCallum,  above  all  others,  has  emphasized  the  importance 
of  full  doses,  and  he  speaks,  and  with  reason,  of  doses  of  10,000,  30,000, 
or  even  50,000  units  in  desperate  cases,  because  results  must  be  pro- 
duced. In  a  recent  article,  H.  A.  Hare  states  that  antitoxin  dosage 
is  not  measured  by  units  and  that  children  require  as  large  doses  as 
adults.  He  cites  Sutherlin  as  giving  a  total  of  498,000  units  in  one  case  I 
3.  Effects. — (a)  The  local  changes  are  lessened,  the  mucosa  becomes 
redder,  and  the  membrane  more  yellow  and  it  exfoliates  in  from  one- 
half  to  two  or  three  days,  with  decrease  in  glandular  swelling.  Exten- 
sion afterward  is  rare.  (6)  The  fever  falls  by  crisis  or  by  lysis,  unless 
there  are  complications.  A  temporary  rise  in  temperature  sometimes 
occurs.  Antitoxin  is  given  until  the  fever  falls,  (c)  The  pulse  is  les- 
sened, and  hyperleukocytosis  is  decreased.  Light  cases  rarely  become 
severe,  and  nonseptic  rarely  become  septic,  unless  there  is  coexisting 
tuberculosis,  syphilis,  etc.  The  kidneys  are  never  injured.  The  author 
helieyes  that  paralysis  and  heart  failure  are  less  frequent  when  the 
administration  of  the  antitoxin  is  prompt.  Both  of  these  complica- 
tions are  thought  to  occur  in  the  same  proportion  as  in  pre-serum 
days.  But  even  if  their  percentage  is  not  absolutely  reduced,  many 
patients  now  live  who  would  previously  have  died  before  developing 
paralysis,  ((f)  The  mortality  is  reduced  from  41  (or  43  to  46  per  cent.) 
tolSpercent.  (Siegert's collection 42,000 cases) ;  lOpercent.  (Wenner, 
^•8 percent.,  132,500  cases,  American  cities) ;  or  6.7  per  cent.  (Chicago 
Health  Department  Report).  London  statistics  give  a  reduction  of 
^^e-third  in  the  general  morality  and  one-half  in  tracheotomy  (60 
Percent,  morality  reduced  to  32  or  25  per  cent.).  The  fatal  cases 
and  severe  complications  are  lessened  in  direct  ratio  as  the  antitoxin 
*s given  early;  if  on  first  day  of  disease,  0;  second  day,  2  per  cent.; 
^hird  day,  8  to  10  per  cent.;  fourth  day,  14  per  cent.  Failure  to  use 
^^titoxin  is  criminal  neglect;  50  per  cent,  of  croup  cases  regress  with 
^he  use  of  antitoxin,  and  heart  lesions  are  reduced  50  per  cent,  in  fatal 
p*8es.  (5)  Antitoxin  is  a  prophylactic,  and  should  he  given  in  special 
^^stances;  e,  gr.,  to  weak  or  verj^  young  children  (in  smaller  doses). 
^^  protects  for  two  or  three  weeks  in  all  but  0.7  per  cent,  of  1,000  cases 
(Zuppinger).  (6)  The  sequels  are :  (i)  Abscess  formation;  (ii)  exan- 
^h^niata,  which  are  local  (on  the  fourth  or  fifth  day)  or  general  (in  one 
^  two  weeks),  are  due  to  individual  peculiarity  or  some  imknown 
dement  in  the  antitoxin,  and  appear  as  urticaria,  morhillifonn,  scar- 
latiniform,  or  petechial  eruptions;  antitoxin  rashes  occur  in  33  per 
<*nt.  of  the  cases;  and  are  said  to  be  decreased  by  the  administration 
of  potassium  acetate   (gr.  x  to  xxx),  combined  with   free   catharsis 
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(Roehr);  (iii)  nephritis,  wliieli  is  always  due  to  the  diphtheria  itself; 
(iv)  sudden  death  which  resuhs  from  vomiting  into  the  larynx, 
shock,  lyinphntie  diathesis,  and  from  other  disease;  sudden  death  ia 
exceedingly  rare;  (v)  tetanns  has  been  inoculated.  In  a  few  cases 
where  antitoxin  was  injected  for  prophyhixis,  the  author  has  seen  ex- 
tremely  severe  symptoms;  pallor  alternating  with  flushing,  chUl3, 
fever,  renal  suppression,  oedema  of  the  skin  and  pharynx  and  very 
severe  cardiac  weakness;  these  cases  to  a  certainty  liad  no  dipiitheria, 
for  throat  cultures  were  tirst  taken;  the  statement,  therefore,  that 
antitoxin  nerer  injures  does  not  hold  for  all  prophytactic  doses. 

Fourth  Indication. — General  and   Symptomatic  Treatment. — A  rich 
fluid  diet  of  milk,  eggs,  peptonoids,  with  tonics,  cinchona,  wine,  etc* 
is  given.     In  marked  dysphagia  rectal  feeding  is  indicated.     Forced 
feeding  !>y  the  stomach  tube  or  nasal  catheter  is  dangerous  beeausafl 
iojury  to  the  throat  is  likely,  " 

Sepsis. — Concentrated  diet  by  month  and  rectum,  alcohol  ad  lib* 
iium^  oxygen,  saline  infusions  or  enemata,  strychnine  and  iron,  and 
Marmoreck's  antistreptococcic  serum  should  be  given ;  but  ail  meas- 
ures are  usually  of  no  avail  if  4,000  units  (Baginsky)  or  tens  of 
thousands  of  units  do  not  give  relief.  Credo's  coUargol  is  given  intra- 
venously in  severe  cases;  Netter,  in  586  cases,  found  that  it  reduced 
the  death  rate  by  8  to  20  per  cent, 

Pahalvses. — General  stimulation  and  alimentation  are  indicated; 
electricity  is  of  little  or  no  avail;  massage,  baths  and  strychnine  are 
useful  in  the  later  stages. 

Hr:ART  Failure, — ^^rhe  ice-bag  is  indicated  for  stormy  heart  action; 
ether,  iron,  valerian,  oxygen,  alcohol,  digitalis,  strophanthus,  coffee, 
aromatic  wines,  camphor  and  strychnine  should  be  given.  For  severe 
abdominal  pain  and  vomiting,  usually  an  evidence  of  cardiac  failure,; 
tlie  above  remedies,  and  champagne  with  uienthol  and  carbolic  acid> 
are  indicated.  The  heart  must  be  watched  far  into  apparently  corn 
plete  convalescence. 

Nephritis. — Nephritis  cannot  be  prevented.  Alcohol,  tincture  of 
ferric  chloride,  beef  tea  and  eggs  are  to  he  avoided;  Yichy,  cardiants,. 
milk  diet,  baths,  laxatives,  and  care  of  the  skin  are  advisable. 

Local  Diphtheria. — ^Two  per  cent,  nitrate  of  silver  in  balsam  of 
Peru  affords  relief  in  vaginitis;  ice  applications,  atropia,  and  silver 
in  ophthalmia;  over  inflamed  glands^  a  10  per  cent,  ichthyol  salve 
may  be  applied;  hx-al  diphtheria  necessitates  antitoxin,  independently 
of  its  location. 

Ciioup. — Mercurial  inunctions  are  given,  together  with  steam  sprays 
or  tents  and  ice  locally  applied;  for  emergencies,  the  hot  water  may 
be  turned  on  in  the  bath-room,  after  closing  the  door  (Jacob!) ;  o 
the  child  may  be  held  over  a  pail  of  water  into  which  live  coals  are 
thrown;  emetics  may  be  administered,  with  which  wine  (Strieker)  is 
given  because  emetics  often  fail  in  carbon-dioxide  narcosis;  retrac- 
tion of  the  chest  walls,  suffocation,  cyanosis,  and  cold  extremities, 
necessitate  intubation  or  tracheotomy. 
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O'Dwyer's  Intubation. — Advantages. — It  is  bloodless,  is  shorter, 
easier,  and  quicker  than  tracheotomy;  there  is  less  wound  infection, 
and  it  is  less  objectionable  to  the  family. 

Disadvantages, — Membrane  may  rise  beneath  the  tube,  and  trach- 
eotomy may  therefore  be  necessary  after  intubation.  The  tube  may 
sometimes  produce  trauma,  false  passages,  necrosis,  ulcers,  perichon- 
dritis and  stricture.  The  tube  is  usually  replaced  two,  three,  or  four 
times,  and  rarely  need  remain  more  than  five  or  six  days  when  the 
serum  is  used.  It  is  removed  by  the  extubator,  by  pressure,  or  by  a 
string,  which  is  necessary  in  private  practice.  Size  of  the  tube:  5  to  6 
millimeters,  one  to  two  years;  6  to  7  millimeters,  two  to  four  years;  7 
to 8  millimeters,  four  to  six  years;  8  to  9  millimeters,  six  to  eight  years. 

Tracheotomy. — ^Tracheotomy  is  indicated  when  the  heart  is  weak 
or  when  great  asphyxia,  much  secretion,  or  gangrenous,  diffuse,  or 
septic  infiltration  or  oedema  of  the  lungs  exist.  In  the  after-treatment, 
the  patient  requires  a  moist  atmosphere,  and  cleaning  of  the  tracheo- 
tomy tube  every  second  day,  is  important.  The  tube  should  not  be 
permanently  removed  until  all  stenotic  symptoms  and  all  plaques 
disappear.  In  cases  treated  by  serotherapy,  this  may  be  done  on  the 
fourth  day  as  against  the  sixth  or  seventh  in  cases  treated  before  anti- 
toxin was  introduced.  The  prognosis  of  tracheotomy  depends  upon 
possible  coincident  wound-infection  with  erysipelas  or  diphtheria, 
phlegmon,  thrombophlebitis,  mediastinal  suppuration,  ulceration  of 
trachea,  inhalation  pneumonia,  cardiac  collapse,  and  nephritis.  Rapid 
rise  of  temperature  is  ominous.  Antitoxin  has  reduced  the  mortality 
from  66  per  cent,  to  35  per  cent,  (or  25  per  cent.). 

CEREBROSPINAL  FEVER. 

Cerebrospinal  fever  (epidemic  meningitis),  is  an  independent  in- 
fection, but  will  be  considered  under  diseases  of  the  meninges,  with 
the  tuberculous  and  suppurative  forms. 

INFLUENZA   (LA  GRIPPE). 

Definitioil. — A  specific  infective  disease,  caused  by  the  Bacillus 
influenza,  propagated  by  direct  human  intercourse  but  also  by  means 
of  fomites;  endemic  over  the  entire  world  and  almost  yearly  epidemic 
somewhere,  characterized  by  its  unparalleled  rapidity  in  extension, 
the  large  number  of  people  attacked,  its  protean  symptomatology 
and  its  particular  affinity  for  the  respiratory  tract. 

▼arieties. — (1)  Influenza  vera,  (a)  pandemic;  (b)  endemic  or  epi- 
demiCy  due  to  Pfeiffer's  bacillus.  (2)  Influenza  notha  s.  nostras, 
paeudogrippe,  catarrhal  fever  of  unknown  bacteriology. 

Pandemics  originate  in  Asiatic  Russia.  No  other  pandemic  has 
ever  been  so  widely  distributed  as  influenza,  which  spreads  very 
rmpidlj  but  not  faster  than  the  fastest  trains  and  steamers.     The 
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rapidity  of  its  disseniinatioo  is  clue  (1)  to  the  enormous  vinilenceH 
of  the  vims;   (2)  to  the  ease  with  which  the  germ  is  spread;    (3)  toS 
the  universal  susceptibility;    (4)  to  the  short  incubation  period  (onef 
to  three  days),  and   (5)  to  the  fact   that  a  great  number  of  mod- 
erately sick  individuals  frenuent  cars,  conveyances,  churches,  seh(X>ls, 
and  places  of  business.    Epideoiics  develop  gradually,  usually  follow- 
ing pandemics;   they  occur  every  few  years  (pandemics  are  separated 
by  decades),  last  one  to  two  months,  are  less  severe  because  of  les» 
sened  virulence  of  the  virus  and  increasing  immunity*    According  to 
Hirsch,  the  first  epidemic  occurred  in   1173.     The  first  pandemic^ 
seems  to  have  been  in  1510.  HI 

Etiology. — Though  no  age  confers  immunity,  most  cases  occur  be- 
tween the  twentieth  and  fortieth  years  and  especially  in  robust  indi- 
viduals.    Physicians  are  very  often  attacked.    The  immunity  usually 
conferred  by  one  attack  is  less  enduring  and  absolute  than  in  small-™ 
pox.  and  other  infectious  diseases.  ^M 

Bacteriology. — The  organism  discovered  by  Pfeiffer  (1891-2)  is  the 
smallest  bacillus  which  has  been  cultivated.  Its  ends  are  rounded 
and  it  resembles  a  diplococcus  when  two  bacilli  lie  end  to  end.  It 
has  no  capsule,  is  non-motile,  it  lies  free  in  the  sputum  in  the  early 
stages  and  later  is  found  in  the  leukocytes,  but  often  disappears  early 
from  the  sputum.  The  bacilli  lie  in  lines  *'like  schools  of  fish"  (Finck- 
ler).  Ten  minutes  are  necessary  for  staining  with  carbol  fuchsin*. 
The  bacillus  is  aerobic,  short-lived,  and  very  susceptible  to  drying^ 
Culturally  it  grows  characteristically  on  blood-serum  as  closely  com*> 
pressed  yet  discrete  colonies,  clear  as  water,  and  almost  microscopic^ 
in  size;  it  grows  at  body  temperature  and  is  easily  overgrown  by 
saprophytes.  The  germ  has  also  been  found  in  rare  instances  in  the 
blood,  in  pneumonic  and  encephalitic  foci,  in  the  peritoneum,  spinal 
fluid,  gall-bladder,  heart,  spleen  and  kidney,  and  possesses  rather 
marked  pyogenic  characters;  it  is  often  associated  with  the  pneumo- 
coccus  and  streptococcus.  Its  atrium  is  probably  through  the  upperj 
respirator}^  tract  although  there  are  instances  of  primary  pneumonia. 
The  nervous  and  alimentar}^  t}"pes  are  probably  likewise  explained. 

Symptoms. — It  is  sometimes  said  that  there  is  no  uniform  clinic* 
picture  of  influenza  and  certainly  there  is  scarcely  an  acute  infection 
with  such  varied  grouping  of  symptoms  and  such  varied  sequels  and 
complications. 

After  a  short  tncnbatian,  which  never  exceeds  one  to  three  days 
the  grippe  begins  suddenly  with  chill  and  fever,  headache,  usuall] 
frontal,  great  anorexia  and  depression,  pains  in  the  back  and  le^^ 
respiratory  catarrh,  which  is  frequently  followed  by  capillary  broa» 
chitis  or  pneumonia  in  children  or  the  aged,  and  intense  nerv^ous  and 
sometimes  digestive  symptoms.  Lichtenstern  vlas,^ifif-jf  influenza  as 
follows: 

(.1),  Purely  Toxie  Type. — (1)  Simple  influenzal  fever;  fever  with 
its  symptoms,  headache,  etc.  (2)  Nervous  form;  fever,  pains  in  the 
back,  legs  and  head,  neuralgias,  and  prostration. 
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(B).  Toxic  Inflammatory  Type. —  (1)  Respiratory  catarrh  of  the 
nose,  throat,  larynx,  trachea  and  bronchi.  Respiratory  symptoms 
are  absent  only  in  25  per  cent,  of  cases,  a  fact  not  recognized  before 
1889-1890.  (2)  Gastro-intestinal  catarrh,  coated  tongue,  anorexia, 
vomiting  and  diarrhoea. 

The  duration  is  short  (one  to  three  days)  and  the  diagnosis  is  usually 
easy  without  the  detection  of  the  bacillus.  Recurrences  are  frequent. 
Nervous  symptoms  in  the  primary  attack  may  be  followed  by  respir- 
atory complications  in  the  recurrence,  or,  more  frequently,  an  initial 
respiratory  catarrh  is  seen  with  nervous  manifestations  in  the  recrudes- 
cence. In  rare  instances  influenza  may  cause  chronic  symptoms, 
chiefly  respiratory.  Convalescence  is  marked  by  great  nervous  de- 
pression, neuralgias,  and  tardy  return  of  vigor. 

Special  Sjrmptoms. — l.  Fever. — ^The  rise  is  usually  sudden  to 
103°  or  104°;  but  on  exceptional  occasions  it  rises  gradually.  It  is 
entirely  atypical.  Remittent  fever  is  more  common  than  continuous 
fever,  which  may  suggest  typhoid.  It  is  occasionally  intermittent, 
resembling  malaria.  Hyperpyrexia  is  observed  particularly  in  en- 
cephalitis grippalis,  but  again  some  of  these  cases  and  certain  nervous 
forms  are  afebrile  (Eichhorst).  The  typus  inversus  has  been  noted 
(PribrAm).  The  fever  lasts  from  one  to  three  or  four  days,  it  is  often 
shorter  than  the  other  symptoms  and  rarely  lasts  a  week.  Some- 
times the  fever  returns  after  two  or  three  days,  constituting  a  recur- 
rence or  relapse.  Fever  may  last  longer  as  a  result  of  complications. 
Often  there  is  a  remarkable  loss  in  weight. 

2.  Nervous  System. — ^The  nervous  system  is  almost  always  in- 
volved and  is  second  in  importance  only  to  the  respiratory  tract.  The 
most  frequent  disturbances  are  functional  and  psychical,  but  gross 
anatomical  lesions  are  sometimes  found.  Headache  is  observed  in 
nearly  100  per  cent,  of  the  cases.  It  is  especially  frontal  and  often 
verj' severe.  Influenza  comatosa  results  from  very  acute  intoxication, 
^hich  may  cause  epileptiform  seizures,  tremors,  or  severe  delirium. 
The  post-influenzal  psychoses,  acute  and  chronic,  are  due  to  cerebral 
toxemia  or  exhaustion  and  are  observed  five  to  eight  times  as  fre- 
<iuently  as  in  any  other  acute  disease.  An  hereditary  tendency  is 
obsened  in  62  per  cent.,  and  most  cases  are  seen  in  the  young.  They 
roay  occur  from  the  initial  intoxication  but  usually  follow  the  attack. 
The  majority  are  of  the  hypochondriacal  type  (exhaustion  psychoses), 
but  mania  is  sometimes  seen.  Suicides  were  increased  2o  per  cent. 
*D  Paris  during  the  last  pandemic.  In  encephalitis  grippalis,  of  which 
twelve  cases  are  recorded,  there  are  acute  hemorrhagic  foci  of  inflani- 
"J^tion  (Virchow,  Senator,  Furbringer,  Konigsdorf,  Schmidt,  Oppen- 
"^m),  which  are  usually  discrete  (sometimes  confluent)  and  multiple; 
tney  almost  always  occur  in  the  gray  substance  of  the  cortex  or  ganglia 
and  vary  in  size  from  the  "flea-bite'*  spots  of  inflammatory  henior- 
i'hage  with  surrounding  softening  to  the  size  of  a  cherry  or  pigeon's 
^.  The  inflammation  is  due  to  embolism  by  the  Bacillus  influenza* 
in\x\A  and  Nauwerk)  or  to  encephalitis  suppurativa,  which  in  turn  is 
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either  primary  or  secondary  to  foci  in  the  nose,  ear,  and  lung.  Some* 
times  concomitant  venous  thrombosis,  hemorrhage,  pachj-  or  lepto- 
meningitis occur.  Cortical  focal  symptoms  (mono-  and  hemiplegia) 
or  a  sudden  apoplectiform  onset  may  mark  the  process,  or  there  may 
be  diffuse  cerebral  symptoms  at  the  beginning  or  acme  of  the  disease, 
without  definite  focal  localization,  Kncephalitis  is  usually  fatal  but 
recovery  is  recorded.  Meningitis  grippal h  generally  develops  early. 
The  virus  reaches  the  brain  i>y  the  blood  stream  or  by  contiguity 
through  the  bants  cranii.  In  localization  it  is  basal  or  cortical.  Lum- 
bar puncture  may  show  the  grippal  bacillus*  which  may  distinguish 
this  from  other  forms  of  meningitis  and  from  toxifmia  (pseudomenin 
gitis  or  meningismus),  Mya  (1904)  reported  three  cases  of  suppura- 
tive meningitis  in  which  recovery  occurred;  the  bacillus  was  found 
by  lumbar  puncture.  Spinal  complications,  such  as  transverse  mye- 
litis, hemorrhagic  disseminated  myelitis,  Landry's  paralysis,  and  acute 
[mlifmivelitis,  have  been  observed  clinically  though  investigated  but 
little  pathological ly,  Ncnriii.^,  local  or  general,  is  usually  post-influ- 
enzal;  nuclear  (spinal)  changes  are  sometimes  suggested.  Pains  are 
frequent  in  the  liaek,  legs  and  joints;  itcitralgia  may  affect  any 
nerve,  l>ut  most  often  the  fifth,  sciatic,  and  intercostals;  neurasthenia, 
which  is  often  hypochorulriacab  and  hysteria  may  be  observed  as 
secpicls. 

3.  The  Respiratory  Tract. — This  is  the  entrance  for  the  bacillua 
and  is  involved  In  75  per  cent,  of  cases,  either  entirely  or  in  one  part, 
as  is  the  case  in  such  inflammations  as  corv'za  and  l>ronchitis. 

Epi^Ha^is  is  quite  uncommon,  though  coryza,  with  reddening  of 
the  eyes,  is  seen  in  70  per  cent,  of  cases,  and  may  possibly  be  accom- 
panied by  involvement  of  the  frontal  or  other  sinuses,  or  even  em- 
pyema or  neuralgia  of  the  same.  The  bacillus  may  be  found  in  the 
conjunctiva. 

Angina  is  seen  in  33  per  cent,  and  ttmsiUiiis  in  60  percent,  of  cases. 

Laryngitis  (6  to  16  per  cent.)  occurs  with  hoarseness.  Fibrinouj 
deposit  or  submucous  abscess  has  occurred, 

Traeheifi.^  (50  to  80  per  cent,)  causes  pain,  tenderness  and  severe 
paroxysmal  cough,  induced  by  irritation  at  the  bifurcation. 

lironehitis  is  cither  diti'use,  developing  anteriorly  as  well  as  poste- 
riorly (Kundrat),  or  more  characteristically,  occurs  over  one  lung  or 
one  lobe.  At  autopsy  are  found  great  congestion  (which  is  the  prime 
lesion  according  to  Klebs),  a  tenilcncy  to  extension,  hemorrhage, 
round-c^ell  infiltration  into  the  mucosa,  antl  exudation  and  throm- 
bosis in  the  smaller  vessels,  which  causes  necrosis  of  the  mucosa. 
The  sputum,  according  to  Pfeiffer,  is  characteristically  nummular  and 
greenish-yellow.  It  is  often  blood-stained,  contains  the  bacillus,  is 
viscid  and  is  often  abundant.  Rales  are  most  often  found  alx>ve  the 
liver  and  near  the  lingual  lobe.  We  also  may  observe  dyspucea»  which 
is  nervous  ((Traves)  or  congestive  (Biermer)  in  origin,  without  appro- 
priate physical  findings.  Cyanosis  may  develop,  and  is  particubirfy 
dangerous  in  the  young,  aged  and  decrepit. 
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Acute  hronchiectasis  is  not  uncommon,  but  usually  escapes  clin- 
ical lecognition. 

Influenzal  jmeumonia  occurs  in  from  5  to  8  per  cent,  of  the  cases 
and  is  the  most  important  complication.  PfeiflFer's  bacillus  is 
its  most  frequent  cause,  according  to  Leichenstern  and  Wasser- 
mann.  The  pneumococcus,  streptococcus,  and  staphylococcus,  alone 
or  combined  with  the  Bacillus  influenzae,  are  the  cause  of  some 
cases. 

Genuine  Ichar  pneumonia  undoubtedly  occurs,  and  a  grippe  epi- 
demic may  double  the  number  of  lobar  pneumonia  cases.  When  it 
complicates  grippe  it  is  said  to  be  less  completely  lobar  and  less 
dearly  granular. 

Influenzal  pneumonia,  strictly  speaking,  is  exclusively  catarrhal 
(Pfeiffer,  Back,  Wassermann),  and  shows  no  fibrinous  exudation  or 
granulations,  but  merely  infiltration  of  cells,  which  commences  about 
the  bronchi  as  multiple  distinct  foci  with  normal  lung  between  them ; 
(the  lobular  foci  sometimes  fuse  into  secondary  lobar  pneumonia). 
It  often  causes  minute  abscesses.  There  is  another  type  like  the 
"acute  lobar  desquamative  pneumonia"  of  Buhl,  and  still  another, 
the  "acute  primary  streptococcus  pneumonia"  of  Finkler,  which  is 
lobular  and  catarrhal.  Uncertainty  as  to  the  exact  type  may  exist, 
but  as  Ziegler,  Sahli,  Kundrat  and  Weichselbaum  have  shown, 
jnixed  infection  is  of  great  importance.  Clinically,  the  pneumonia 
}s  usually  aiypicai  and  begins  insidiously  without  a  chill,  but  with 
increase  of  the  prior  cough  and  dyspnoea.  It  develops  during  or  after 
the  influenzal  attack,  although  pneumonia  may  be  the  first  sign  of 
influenzal  infection.  Its  symptoms  are  more  pronounced  than  its 
physical  signs,  and  the  disproportionate  cyanosis  and  dyspnoea  some- 
^mes  suggest  miliary  tuberculosis.  Foci  of  dulness  may  be  found 
^t  distinct  bronchial  breathing  is  rare;  bronchophony  is  a  much 
®ore  reliable  symptom.  The  heart  is  often  weak  and  a  peculiar 
'^ess  of  the  face  and  head,  profuse  sweats  at  the  beginning,  and 
^characteristic  paroxysmal  coughing  are  symptoms  not  seen  in  ordi- 
i^ary  pneumonia.  The  foci  may  be  bilateral  or  multiple  (60  per  cent, 
of  the  cases)  and  the  apices  are  involved  very  frequently.  The  symp- 
toms and  signs  may  recur  or  intermit  as  the  consolidation  wanders 
from  place  to  place.  The  sputum  is  purulent  or  bloody,  but  the  type 
^  pneumonia  is  not  determined  either  from  the  sputum  or  from  its 
bacteriology.  Influenzal  pneumonia  may  result:  (1)  In  solution  by 
lysb;  (2)  in  death  in  the  first  stage  of  congestion  from  oedema  pul- 
^num;  the  patient  may  die  later,  gray  hepatization  having  set  in 
within  three  days;  the  mortality  is  20  to  30  per  cent.;  (3)  in  chronic 
iDfluenza  pneumonia,  with  hectic  fever  and  suppuration;  e,g.y  in  an 
upper  lobe  (Graves,  1837);  it  may  simulate  tuberculosis;  during  a 
pippal  epidemic,  an  increased  mortality  from  tuberculosis  is  noticed ; 
(4)  in  abscess  or  gangrene  of  lung  . 

Pleurisy  may  follow  pulmonary  lesions  or  even  the  bronchitis 
kundrat).     Primary  pleurisy  occurs  in  27  per  cent.  (12  to  33  per 
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cent,)  of  the  fatal  cases  of  influenza.    It  may  begin  early  and  its  symp- 
toms are  freffuently  severe  and  protracted. 

4.  Circulation. — The  lieart-inusele  is  directly  injured,  especially 
in  its  nervous  apparatus.  The  lesser  circulation  is  most  involved. 
Weakness  of  contraction,  syncope,  even  death,  may  occur  during 
convalescence^  especiaHy  when  there  are  prei^xisling  fatty,  valvular, 
or  arteriosclerotic  changes.  The  pulse  is  lahile,  often  arrhythmic  or 
dicrotic  (Pribram):  it  may  be  rapid,  and  out  of  proportion  to 
the  fever  J  cyanosis,  dyspnoea  and  bronchiolitis  are  frequent  in  sucW 
cases.  A  slow  |iiilse  is  verj^  frecpient  (45  to  50  per  cent.)  in  severe] 
types  and  is  caused  by  toxaMuic  stiniidation  of  the  vagus.  Acute  end 
carditis  resulting  from  mixed  infection  sometimes  follows  suppurat 
ing  foci  in  tlie  lungs;  three  cases  are  recorded  in  which  the  influenz 
bacillus  was  found.  Pericarditis  is  a  sequence  of  other  lung  or  hea 
disease.  Acute  phlebitis  is  seen  mostly  in  severe  cases,  when  th 
heart  is  weak  (cardiac  t}^e),  and  occurs  most  frequently  in  the  uppe: 
extremities.  Arteritis  is  rare,  is  embolic  or  primary,  occurs  mostl;^ 
in  tlie  popliteal  vessels,  and  may  end  in  gangrene.  The  existence  o! 
leukocytosis  is  denied  by  some  writers;  it  occurs  in  not  more  than  a 
third  of  the  cases.  Blood  disintegration  and  hemorrhages  into  the 
skin,  serous  and  mucous  membranes^  usually  indicate  severe  intoxiea- 
tion. 

6.  Alimentary  Tract. — Digestive  symptoms  are  not  especially  im 
portant.     The  tongue  is  coated  but   rarely  dry  or  typhoidal.     Feti 
ex  ore  and  vomiting  (34  per  cent.)  which  is  sometimes  bilious  and 
persistent,  and  grippal  hypera^sthesia  of  the  stomach  may  be  observed. 
Constipation  is  more  frequent  than  diarrhcea.    Typhoidal  symptom 
may  occur  (see  Diffehextiatiox),     There  are  the  usual  febrile  degen 
erative  changes  in  the  liver.    Icterus  is  rare  (2  per  cent*).    The  splee: 
is  enlarged  clitucally  io  but  15  per  cent-  of  cases. 

6.  Oeni to-Urinary  Tract. — Albuminuria  (under  10  per  cent.)  ma/^ 
result  from  toxicmia  or  stasis.  Altered  red  blood-cells  in  the  urini 
are  rather  frequent.  Acute  glomerulonephritis  occurs  in  1  per  cent. 
of  cases.  Diabetes  mellitus  is  said  to  have  followed  influenza;  if 
influenza  complicates  an  old  diabetes,  the  prognosis  is  doubtful  oi 
unfavorable.  Hayem  found  urobilinuria  almost  constantly.  Senator 
noted  the  frequent  occurrence  of  the  diazo  reaction  and  of  indicanuria. 
Cystitis,  hicmaturia,  menorrhagia,  abortion  and  orchitis  are  but  oc^ 
casional  complications. 

7,  Skin,  MuacloB,  Joints. — Urticaria,  herpes  (5  to  25  per  cent,  ol 
cases),  redness  and  hv|ieridros5s  (vasomotor  paresis),  miliaria,  ery- 
thema nodosum  or  multiforme,  scarlatiniform  or  morbilliform  erup- 
tions on  the  face  or  chest,  purpura,  erj^sipelas,  and  pemphigus  majT 
be  noted.  Skin  eruptions  occur  in  16  per  cent,  of  the  cases.  Pah> 
synovitis  (rheumatoid  form  7  per  cent.),  pyarthrosis  or  myositis  arti 
not  common;  bone  troubles  are  not  important  and  are  infrequent. 

Eye  involvement  (7  percent.),  conjunctivitis,  keratitis,  herpes,  pain 
in  the  eye-ball,  swelling  of  the  lids,  and  otitis  media  {30to40pej 
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cent.),  which  is  usually  purulent,  and  often  hemorrhagic,  are  due  to 
the  pyogenic  cocci,  pneumococci  and  the  influenza  bacillus. 

Diagnosis. — At  the  time  of  an  epidemic  the  diagnosis  is  usually 
easy.  Respiratory  catarrh,  headache,  pains  in  the  joints  and  back, 
nervous  depression  and  tardy  convalescence  are  significant.  The 
diagnosis  of  the  toxic,  nervous  and  alimentary  forms  is  more  diflBcult 
and  many  errors  may  be  made.  The  importance  of  bacteriological 
diagnosis  has  been  over-rated,  but  positive  results  are  decisive. 

Differentiation. — Typhoid  Fever. — ^The  diseases  may  be  confused 
when  atypical  severe  influenza  begins  with  gradual,  step-like  rise  of 
the  fever  and  typhoid  symptoms,  such  as  tympany,  enteritis,  colic, 
peritoneal  manifestations,  intestinal  hemorrhage,  swelling  of  the  spleen, 
and  roseolse.  At  autopsy,  swelling  and  even  ulceration  of  the  stomach 
mucosa  and  Peyer's  patches  occur  (Jiirgens).  However,  coryza,  con- 
junctivitis, the  existence  of  an  epidemic  and  early  catarrhal  symptoms, 
indicate  influenza,  and  the  serum  test  and  other  cardinal  typhoid  find- 
ings (q,v,)  decide  the  diagnosis. 

Simple  Ooryza,  Bronchitis,  etc. — These  are  distinguished  from  true 
influenza  by  the  sudden  rise  of  fever  in  influenza,  its  nervous  mani- 
festations, pains  in  the  head,  bacteriology,  spleen  and  exanthems. 
liOrd  found  the  bacillus  of  Pfeiffer  in  30  per  cent,  of  bronchitis  cases 
in  Boston,  in  which  there  was  no  suspicion  of  influenza. 

Measles. — ^The  early  diffuse  respiratory  catarrh  in  each  disease  may 
cause  confusion,  and  doubts  may  be  increased  by  measles-like  erup- 
tions in  influenza,  but  the  typical  measles  fever  curve  (the  fever  rising 
again,  after  the  prodromes,  with  the  exanthem),  and  Koplik's  spots, 
determine  the  diagnosis  on  the  third  or  fourth  day. 

Miliary  Tabercvdosis. — This  is  suggested  only  in  severe  respiratory 
^ypes;  the  history  is  usually  distinctive. 

Meningitis. — Influenza  may  masquerade  as  a  pseudomeningitis,  but 
focal  signs  are  usually  absent  and  doubts  are  settled  by  continued 
Watching  and  lumbar  puncture. 

Apoplexy,  the  acute  psychoses  and  acute  poisoning  are  rarely  simu- 
lated by  influenza. 

Prognosis. — (1)  The  morbidity  is  enormous,  reaching  50  or  even 
75  per  cent,  of  the  population  (pandemic  of  1889-1 SOO).  (2)  The  mor- 
tality is  A  to  1  per  cent,  but  statistics  are  unreliable  since  the  diag- 
nosis of  influenza  is  often  carelessly  made.  It  is  certain  that  influenza 
increases  the  total  number  of  deaths  from  pneumonia  and  tuberculosis, 
e^)ccially  in  the  weak  and  aged.  In  some  cases  the  course  is  chronic, 
the  bacillus  being  found  in  the  sputum  for  weeks  or  months,  especially 
in  tuberculous  subjects,  who  are  remarkably  susceptible. 

Treatment. — ^There  is  scarcely  any  prophylaxis  except  that  persons 
should  avoid  crowds.  Isolation  should  be  practised  in  asylums,  hos- 
pitals and  prisons.  Quinine  is  thought  valuable,  but  is  verj'  uncertain. 
Gargles  and  nasal  douches  may  possibly  prevent  infection  and  are 
distinctly  indicated  in  grippal  patients.  There  is  no  specific  treatment 
and  symptoms  must  be  met  as  they  arise.     In  every  case,  influenza 
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should  be  treated  as  a  serioiiij  disease  and  complications  shoulc 
avoided  by  means  of  rest  in  bed  and  restricted  diet.     The  treatment 
is  much  like  that  of  a  severe  cold, 

1*  Pain. — At  the  onset,  Do%'ers  powder  and  antipyrin  an  grairia 
X,  at  once,  are  given  for  paio.  Antipyrin  has  been  used  to  excess,  but! 
is  superior  to  acetanilid  and  phenacetin.  If  these  measures  do  not 
relieve  the  pain,  the  salicylates  should  be  used  as  they  are  in  rheu- 
matism.   Cold  baths  for  high  fever  are  poorly  tolerated  by  the  patient, 

2.  Catarrhal  Symptoms. — In  conjunctivitis,  boric  acid  solution  is 
excellent;  in  coryza,  douches  with  Dobelle's  solution,  tincture  of 
belladonna  and  of  aconite  in  two-  and  one-drop  doses,  respectively, 
should  be  used  every  half  hour  for  about  three  hours,  and  the  alkaloid 
cocaine  gr.  j  to  albolene  oj  should  be  used  locally;  in  pharyngitis, 
silver  nitrate  (20  per  cent.)  should  be  applied  once  or  twice;  in  ton- 
sillitis, nitrate  of  silver  should  be  introduced  into  the  follicles  which 
are  first  opened  and  touched  with-  Dobelle's  solution;  for  bronchitis 
{q,  v.),  codeine  or  morphine  is  indicated;  for  enteritis,  bismuth  and^ 
paregoric  aa  5j  should  be  given  after  each  bowel  movement,  ^ 

3.  Severe  Nervoua  Symptoma. —These  are  somewhat  relieved  by 
w^arm  baths.  Neuralgia  necessitates  the  use  of  antipyrin,  gelsemium, 
quinine,  camphor,  iron  and  arsenic.  Headache  is  treated  as  it  is  in 
typhoid;  it  is  increased  by  alcohol,  ^m 

4.  Heart. — The  heart  may  require  strychnine.  ^| 
6.  Convalescence, — Care  in  convalescence  is  important;    cases  of 

chronic  tuberculosis  or  bronchitis  require  high  altitudes. 
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-A  specific*  frequently  epidemic,  infection  of  the  upp 
occurring  chiefly  in  children,  and  characterized   by 
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Deinition. 

air-passages, 

cyclic  course  and  a  severe  convulsive  cough,  which  ends  in  a  loim, 

drawn,  spasmodic  ijispiration  or  whoop. 

History, — Pertussis  w*as  described  bv  Ballonius  (1578)  and  WiL^M 
(1674). 

Etiology. — {a}  Age. — It  usually  occurs  in  children  and  is  jn^:^^^ 
frequent  at  the  fourth  year  (seven  months  to  seven  years).  It  is  ^^ 
tremely  infrequent  after  the  twentieth  year,  though  eases  do  occur  J- 
middle  and  advanced  life.  ^^ 

(b)  Sex.— Sixty-six  per  cent,  of  cases  occur  in  girls,  females  betti^B 
more  inclined  to  spasmodic  diseases,     (c)  Anwrnia  and    respiratt^f 
catarrh  are  predisposing  factors,    (d)  Most  cases  occur  in  March  anC 
April, 

PcrtussU  is  clearly  an  infection,  since  (1)  the  disease  is  directlj 
infective  in  all  stages;    (2)  Koplik,  Affanassiew  and  Hensel  have  de*| 
scribed  a  facultatively  aerobic  bacillus  which  has  small  rounded  ends, 
is  but  little  larger  than   tlie  influenza  bacillus,  and  which  occurs  ia 
clumps;   (3)  the  disease  may  occur  in  epidemics,  which  develop  from. 
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sporadic  cases;    (4)  one  attack  confers  almost  absolute  immunity. 
Incubation  lasts  from  two  to  five  to  eight  days. 

Sjrmptoms. — 1.  Stage  of  Prodromes. — The  stadium  prodromorum 
9.  catarrhale  is  characterized  by  headache,  backache,  photophobia, 
conjunctivitis,  coryza,  sneezing,  angina,  and  by  a  cough  which  becomes 
dryer  and  harder  toward  the  end  of  this  stage.  In  a  few  cases  there 
is  moderate  fever.  The  digestive  tract  is  usually  intact.  This  stage 
averages  one  week  (one-half  to  two  weeks),  but  is  often  shorter  when 
marked  epidemics  prevaU. 

2.  OonTulsive    Stage. — ^The  stadium  convvlsivum  s,  spasmodicum 
dates  from  the  first  "whoop."    The  fever  (aside  from  complications) 
ceases  with  the  onset  of  this  stage.    The  seizures  are  paroxysmal,  con- 
vulsive, and  are  accompanied  by  dyspnoea  and  vomiting.    As  a  rule 
the  child  is  well  except  for  the  paroxysm,  which  has  for  an  aura,  tick- 
ling in  the  larynx  or  back  of  the  sternum,-  thoracic  constriction,  vertigo, 
or  a  creeping  sensation,  when  the  child  braces  himself,  and  terrified, 
runs  for  support.   Then  the  explosion  comes  in  the  form  of  three  to  ten 
or  more  short  expiratory  coughs  following  in  rapid  succession  until 
the  breath  is  lost,  when  the  "whoop"  is  heard  as  a  long,  rapid,  deep, 
sharp,  singing  or  whistling  inspiration.    Then  a  thin,  tenacious  and 
sometimes  blood-tinged  mucus  is  expectorated  and  vomiting  consti- 
tutes the  crisis  of  the  paroxysm.    There  may  be  apnoea,  great  cyanosis, 
wid  usually   diminution   or  suppression   of  the  vesicular  murmur. 
One  to  two  minutes  elapse  between  expiration  and  inspiration,  and 
inspiratory  and  expiratory  spasms  or  generalized  convulsions  may 
develop.    The  eyes  are  injected,  the  nose  runs,  the  face  is  like  that  of 
*n  epileptic,  the  jugular  veins  are  large  and  the  skin  is  clammy.    In- 
voluntary evacuations  occur;  the  pulse  is  small ;  ecchymoses  sometimes 
^^ur  in  the  conjunctivae,  scleree,  neck  or  face.    After  the  attack,  con- 
^ousness  returns,  respiration  is  fast,  and  there  is  fatigue,  stupor, 
Sweating,  and  pain  in  the  abdominal  or  other  muscles  from  the  strain 
^  coughing  or  occasionally  from  actual  muscle  rupture.    The  attacks 
?Ocur  largely  at  night,  but  especially  toward  morning.     In  the  free 
•^terval  there  may  be  euphoria  or  great  depression,  stomach  disturb- 
ance, anorexia,  inanition,  or  diarrhoea.     The  urine  has  a  gravity  of 
'»022  to  1,032,  and  may  be  pale  and  contain  much  uric  acid.     The 
■^lyngoscope  sometimes  reveals  larj^ngeal  or  tracheal  catarrh.    Leuko- 
cytosis is  observed  early  in  the  disease,  is  unusuaHy  marked,  and  the 
*JH*rease  is  chiefly  in  the  lymphocytes  (Meunier);   Frank  S.  Churchill 
^ates  that  lymphocytosis  occurs  in  85  per  cent,  of  cases,  and  in  90  per 
'^t.  during  the  catarrhal  stage;    it  also  occurs  in  those  diseases  which 
l^uire  differentiation  from  pertussis.     The  number  of  the  attacks 
averages    about    twenty;    this    may    be    increased    by    excessive   or 
^id  eating  and  drinking,  by  nasal  or  psychical  irritation,  and  by 
Respiratory  efforts,  such  as  weeping.    The  average  is  lower  in  a  warm 
dimate. 

S.  Stage  of  Decline. — The  stadium  decrement i  usually  comes  after 
three  or  four  weeks,  but  may  require  months.    The  attacks  become 
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less  frequent,  and  the  appetite  returns.  This  stage  is  longer  in  propor- 
tion as  the  case  is  miliL  Its  coujplifatioiis  make  it  tlie  most  dangerous 
stage*  I 

CoTirse,— The  eoiirse  lasts  one  week  for  the  incubation,  one  to  two  ™ 
weeks  for  the  catarrhal  stage,  three  to  six  weeks  for  the  spasmodic, 
and  three  weeks  for  the  decline.    It  is  modified  by  the  following  com-*J 
plica  ttons:  B 

Complications. — 1.  Increase  or  Extension  o!  the  Usual  Symptoms. 
— Cafarrkal  infammaiion  is  common  in  the  initial  stage, — stomatitis,™ 
laryngitis,  catarrhal  diarrhoea  (10  per  cent.),  and  otitis  media  (10  per^ 
cent.)*     Bronchffis  (bronchiolitis)  is  not  common  in  the  spasmodic 
stage;    It  may  occur  with  fever,  a  pulse  of  120  to  150^  respirations  of, 
30  to  50,  irregularity  of  breathing,  many  rales,  cyanosis  and  atelec- 
tasis*    Brouckopneunionia  is  the  most  frequent  and  severe  complica- 
tion, occurring  |mrticularly  in  rhiuhitic  chihiren  between  the  third-j 
and  fifth  years  and  is  most  ominous  in  younger  subjects,  especially 
those  under  the  third  year.     It  occurs  most  often  in  the  convulsive J 
period.    The  mortality  is  great,  sometimes  20  to  25  per  cent  of  casesJ 
The  onset  is  gradual  with  fever  of  100°  to  102^,  a  pulse  of  130  to  160J 
respirations  of  30  to  SO,  with  cyanosis  and  dyspnoea.    An  almost  abso- j 
lutely  bail   prognosis   must  be  given  in  the  %'er}'  young.    Sometimesj 
the  pneumonia  greatly  lesseus  or  entirely  prevents  the  spasmus  (Trous-^ 
seau).     Lobar  pneianonla  is  much  rarer.    Exudative  pleurisy  is  a  rare 
but  very  severe  complication,  and  is  seen  almost  exclusively  in  older  S 
children  or  adults.    Endocanhtis,  pericarditis,  meningitis  and  nephritis  ■ 
are  very  infrerjuent,    SpaHm  of  the  glofti'i  rarely  occurs  in  children  be- 
fore the  fourth  year  and  is  mostly  seen  in  those  who  are  nervous  or^ 
scrofulous.    Its  incidence  is  largely  not^furnal,  and  it  may  cause  death  ^ 
from  asphyxia  even  in  the  lightest  cases.     Conmhiom^f  especially  in 
nervous  and  hydrocephalic  children,  may  occur  at  any  time,  but  are 
most  frequent  at  the  height  of  the  apnoea,  at  the  time  of  first  teething, 
and  in  the  second  to  fifth  week  of  the  disease.    They  are  of  the  earpo- 
pedal  tyjje.     The  eyc^s  are  rolled  upward  and  outward,  the  pupils  are 
dilated,  an* I  coma  follows  the  dyspmea. 

11.  Meehamcal  Complications. — Hemorrhagvs   may  occur  intc>  the 
skin,  conjunetivie,  nose  (relieving  the  cerebral  congestion  followiiig'| 
the  cough),  ears  and  throat.     Hemorrhage  may  occur  in  the  brain,/ 
resulting  fatally,  or  causing  spastic  paraplegia.     Detachment  of  the) 
retina*  because  of  hemorrhage,  and  extravasation  of  blood  into  the 
lungs,  stomach,  and  intestine,  are  rare.    There  may  be  wdema  of  the^ 
eyelids,  anasart^a,  rupture  of  the  tympanunj,  or  rupture  of  the  frenu- 
lum of  the  tongue,  the  ulceration  of  which  is  almost  constant.     I'om/i- 
ing  occurs  at  the  end  of  the  paroxysm  as  a  mechanical  crisis  to  the 
attack  and  is  so  constant  that  the  disease  was  once  thought  to  origi- 
nate in  the  stomach.     The  development  of  chronic  gastro-intestinal 
catarrh  is  infrequently  promoted  by  stasis.    Other  mechanical  compli- 
cations   are   cardiac   dilatation,   pulmonary    emphysema    (less   often i 
interstitial  than  alveolar),  bronchiectasis,  pneumothorax,  involuntary 
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eTacuations,  prolapse  of  the  rectum  or  uterus,  aneurysm,  muscular 
ruptures,  hernias,  rib  fracture,  and  spinal  deformity. 

III.  Toxamia. — Marked    toxaemia  is  rare.     Parenchymatous    de- 
generations are  found  in  the  fatal  cases.    Nephritis  is  not  common. 

Sequels. — The  hysterical  coughing  and  spasm  which  sometimes  fol- 
low pertussis  may  very  closely  resemble  it;  rhachitis  is  sometimes  a 
sequel;  tuberculosis  may  involve  the  lungs  or  peritoneal  or  mediastinal 
lymph  glands,  and  this  sometimes  produces  retrosternal  dulness;  it 
occurs  especially  after  pertussis  with  measles,  both  of  which  infections 
predispose  to  tuberculosis.  Preexisting  tuberculosis  renders  the  prog- 
nosis of  whooping-cough  very  unfavorable.  It  develops  in  the  third 
stadium  and  in  most  cases  between  the  sixth  and  tenth  years  of  age.. 
Landry's  ascending  paralysis  has  been  observed.  The  heart-muscle 
m^  sufiFer  permanent  weakness. 

Diagnosis. — Diagnosis  is  easily  made  (1)  by  the  definite  stages  of 
the  disease;  (2)  by  the  presence  of  an  epidemic;  (3)  by  the  absolutely 
characteristic  convulsive  seizures;  (4)  by  stigmata,  such  as  sublin- 
gual ulceration,  swollen  upper  eye-lids,  oedema  of  the  face,  petechiae, 
and  tender  areas  in  the  larynx;  (5)  pressing  the  tongue  down  and  back 
with  a  spoon  often  elicits  a  characteristic  attack  of  coughing.  The 
stridor  may  be  absent  in  nurslings  and  adults.  The  diagnosis  may  be 
difficult  in  intervals  between  paroxysms  in  the  early  or  late  stages. 
Intercurrent — especially  febrile — diseases,  like  pneumonia  or  measles, 
may  render  pertussis  atypical. 

DiSerentiation. — 1.  Laryngeal  diseases  with  spasm.  2.  Acute  glot- 
tis oedema.  3.  Croup.  In  the  latter  there  is  fever,  aphonia,  metallic 
in^iration,  lividity  and  constancy  of  the  symptoms;  i.  e.,  no  interval, 
•i.  False  croup,  (laryngismus  stridulus)  beginning  with  acute 
^^^tan'hal  laryngotracheitis,  occurs  at  night  in  healthy  children. 
5.  An  epidemic  cough  in  babies  {tusssi  fernia)  may  occur  epidemi- 
^ly,  but  has  no  '*  whoop. "  6.  Spasmodic  cough  from  disease  in 
the  bronchial  glands.  7.  "Ictus  laryngeus"  (vertigo  or  epilepsia 
lanrngea),  occurs  in  asthma,  gout,  tabes  or  laryngeal  disease,  and 
w  recognized  by  burning  in  the  larynx,  vertigo  and  falling,  as 
^  apoplexy  (ictus).  8.  Spasmus  glottitis  occurs  in  nervous  children 
't  dentition,  in  cases  of  rhachitis  and  tetany;  it  is  a  sudden  spas- 
niodic  closure  of  the  glottis  without  prodromes,  but  with  dyspnoea, 
^Miosis  and  convulsions.  9.  Asthma  periodicum  (Millar's  asthma) 
niaT  develop  in  healthy  children  from  the  second  to  the  sixth  year, 
^th  hoarseness,  moderate  fever,  dyspnoea  on  the  second  day,  with 
<^nvulsions,  cyanosis,  and  repeated  seizures.  Recover}'  occurs,  or 
^th,  within  the  first  eight  days  of  the  disease.  10.  Hysterical  * 'after '*- 
PfTtiusis  is  characterized  by  the  absence  of  catarrhal  symptoms,  fever, 
^^iting  and  the  stigmata  of  pertussis;  /.  e.,  sublingual  ulceration, 
<l»rkly  colored  upper  eye-lids,  oedema  of  the  face,  petechiae  and  the 
tender  point  in  the  larynx,  irritation  of  which  induces  an  attack.  Hys- 
terical imitation  is  associated  with  the  stigmata  of  hysteria  (q.  r.),  the  in- 
duence  of  suggestion  and  a  longer  course  than  that  of  pertussis  proper. 
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Prog^nosis. — Whooping-cough,  with  its  complications,  is  a  very  fat; 
disease,  and  ranks  third  in  the  English  \ital  statistics  for  children. 
Hirsch  states  that,  in  Prussia,  85,000  deaths  occurred  from  pertussis 
froHJ  1S75  to  1880,  and  in  England,  from  1857  to  1867,  120,000  died 
from  the  disease.  The  mortality  a%'erages  3  per  cent*,  but  varies  with 
the  virulence  of  the  epidemic,  and  may  even  reach  15  per  cent.  The 
longer  the  time  of  developuieiit  of  the  convulsive  stage,  the  better 
is  the  prognosis,  and  the  clearer  are  the  intervals  between  paroxysms^ 
The  outlook  is  more  unfavorable  in  girls,  in  the  poor,  in  nursliuj 
and  in  children  under  five  years,  especially  in  colored  children.  Th< 
mortality  of  cases  in  the  first  year  is  about  27  per  cent.,  in  the  secon 
year  14  per  cent. ;  from  the  second  to  the  fifth  year,  3  per  cent. ;  fro 
the  fifth  to  fifteenth  year,  1.8  per  cent.  (Hagenbach);  Toplitz  foun 
4L7  per  cent,  of  pertussis  deaths  in  children  under  one  year,  and  48 
per  cent,  in  children  between  one  and  two  years  of  age.  According 
to  Trousseau,  when  more  than  forty  attacks  occur  in  one  day,  a  grave 
prognosis  is  indicated  and  when  over  60  attacks  occur  a  fatal  outcome 
is  certain.  The  writer,  however,  has  seen  recovery  in  cases  with  over 
100  paroxysms  daily.  Coincident  measles,  pneumonia  or  broncbitisj 
especially  if  of  early  development,  weak  heart,  purpura,  coatinuea* 
emesis,  glottis  spasm,  eclampsia,  sinus  thrombosis,  skin  emphysema, 
encephalitis,  brain  hemorrhage,  asphyxiii,  and  the  sequels  of  scrofula 
and  tuberculosis^  render  tlie  prognosis  very  oneertain. 

Treatment, — 1.  Prophylaxis.— Isolation  is  difficult,  but  is  indicated, 
particularly  in  tubereu hius  children.  It  may  be  thought  best  to  expose- 
a  cliild  to  a  mild  epidemic.  The  greatest  danger  exists  during  tbol 
catarrhal  stage,  although  the  coughing  period  is  not  devoid  of  it. 
The  sputum,  and  the  washing  of  clothes,  etc,  are  cared  for  on  anti- 
septic principles.  It  was  thought  that  vaccination  mitigated  or  aborted 
pertussis  (Archer),  but  in  eleven  personal  cases,  which  had  never] 
been  vaccinated,  vaccinia  had  no  prophylactic  effect. 

2.  Medication.  —  There  is  no  specific,  as  proved  by  the  much- 
vauntet!  resolvents,  emetics,  demulcents,  expectorants,  antispasmodics, 
narcotics,  tonics,  and  antiseptics.  All  drugs  should  be  employed^^ 
cautiously.  The  following  are  of  value :  Qiiin  hie,  the  foremost  remedy  — ^ 
was  first  introduced  by  Binz,  who  gave  H  times  as  many  grains  pc^s^ 
dwm  as  the  child  was  years  old;  to  children  under  two  years,  V'^^ 
gave  \  grain  for  each  month.  Children  object  to  the  taste  of  cjuinine  I 
than  do  adults. 

Widerhofer's  formula  runs  as  follows; 


I 


Extr»  beUadonuft*  . 

Quminse  sulj^h 

Sacchari  aJbi 

M.  et  divide  in  puiv*  uo,  X, 

S. — One  powder  three  times  daily. 


,  gr.  158* 
.  gr,  viy. 


Camphor,  recommended  by  Jacobi,  is  a  stimulant  and  may  be  ioc 
cated   in   asthenia   and  in   increasing  bronchitis,  J  grain  at 
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Aniipyrin  sometimes  decreases  the  number  and  severity  of  the  at- 
tacks; ^  grain  for  each  month  or  a  decigram  (1.5  grains)  for  each 
year  is  given,  which  may  be  gradually  doubled.  Bromine  should  be 
administered  as  bromide  or  bromoform  (Stepp).  It  is  not  curative, 
but  moderates  the  course  of  the  disease.  Bromoform  should  be  kept 
bottled  in  the  dark  and  should  be  administered  fresh  from  the  stock 
solution  each  time:  one  to  five  minims  in  simple  syrup. 

The  catarrh  may  be  treated  with  expectorants  and  alkaline  drinks. 
A  steaming  kettle  will  somewhat  alleviate  bronchitis,  the  child  being 
kept  in  bed  and  a  tent  constructed  over  the  bed.  Intralaryngeal  in- 
sufflations of  resorcin  (1  per  cent,  with  starch)  are  recommended. 
Blenorrhoea  should  be  treated  with  benzoic  and  tannic  acids  (aa  gr. 
ij,t.  i.d.). 

For  the  paroxysm  there  is  no  specific.  Belladonna  is  given  by  Jacobi 
in  the  form  of  the  extract,  one-sixth  grain  to  a  child  of  six  to  eight 
months,  until  flushing  is  observed.  Symptomatically  it  is  also  useful 
for  the  clammy,  cool  skin  and  for  collapse  symptoms.  Though  child- 
i>eii  tolerate  belladonna  well,  great  care  must  be  exercised  with  regard 
to  the  very  young.  The  same  caution  is  necessary  with  ipecac,  chloral 
and  Henoch's  combination  of  belladonna  and  opium. 

Chloroform  inhalations  are  dangerous.  Codeine  is  less  effective 
than  morphia.  Chloroform  (Schilling)  may  be  given  with  advantage 
in  dry  coughs,  and  twice  as  many  drops  may  be  administered  as  the 
cliild  is  years  old.  It  should  be  given  in  one  dram  of  warm  water.  It  is 
said  that  the  paroxysm  may  be  averted  by  pulling  the  lower  jaw  down- 
ward and  forward. 

Teo  recommends  the  following  formulse: 

I» 

MoiphiiuB  hydrochloridi JF'  ^' 

Sodu  bromidi      Sss. 

Aquse  laurocerasi 5ij. 

AqiuB  chloroformi ad  Sjss. 

MiBce,  fiat  mistiira. 

8.— One  to  three  teaspoonfuls  for  a  dose,  according  to  the  age  of  the  child. 

Chloral  hydratis gr.  xvj. 

Sodii  bromidi      gr.  xxxij. 

Amue  chloroformi ad  Bij. 

Misce.  fiat  mistiira. 

8.— One  to  four  teaspoonfuls  for  a  dose,  according  to  age. 

^ 

Sodii  benzoatis gr.  Ixxij. 

Sodii  bicarbonatis gr.  xlviij. 

Ammonii  chloridi gr.  xxiv. 

AqiuB  chloroformi ^j. 

AqiuB  anisi ad  5iij. 

Hisoe,  fiat  mistiira. 

-,  8.— One  to  four  teaspoonfuls,  according  to  the  age  of  the  child,  in  a  little  hot 
^***i  every  four  hours. 

^igiUdis  is  used  by  Koplik  and  Knight  for  right-heart  dilatation. 
O'Dwyer  recommends  intubation  for  the  spasm  of  the  glottis.    This 
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is  open  to  the  criticism  that  ulceration  might  occur  from  the  I 
cQntiniie<l  pressure  in  the  hinmx.     Bronchopneumonia  (q,  i\) 

3.  Hygiene, — In  warm  climates  pertussis  is  rare  and  runs  a  mild 
course,  A  suitable  climate  is  likewise  prophylactic  against  tul>ercu- 
losis.  The  attacks  are  often  lessened,  or  the  disease  quickly  ended, 
hy  removal  to  the  country.  Moderate  exercise  is  indicated.  Such 
irritants  as  beef  tea  or  stimulants,  dry  bread,  cookies  (Vogel),  and 
overfeeding  or  drinking,  should  be  avoided,  because  they  provoke 
coughing  and  vomiting  in  the  convulsive  stage.  Food  should  be  given 
at  frequent  intervals  in  concentrated  form— gruels,  milk  with  lime- 
water,  zwieback  in  milk,  eggs,  malt,  meat-juice^  etc.  Older  patients 
can  tolerate  more  solid  foods.  Rectal  feeding  and  the  use  of  the  nasal 
catheter  are  sometimes  of  advantage* 
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Definition. — An  acute  specific  infection,  contagious,  febrile^  often 
epidemic »  and  characterized  by  a  primary  infiammation  of  the  parotid 
glands. 

History. — Parotitis  epidemica  was  known  to  Hippocrates,  who  de- 
scribed every  essential  point,  but  later  it  was  confused  with  other 
swellings  of  the  parotids  and  other  diseases.    Its  distribution  is  world 
wide. 

Etiology. — '(a)  Its  precise  cause  is  unknown,  although  v^arious 
micrococci  and  diploeocci  have  been  described,  (b)  Most  cases  occur 
between  six  and  fifteen  years  of  age,  although  isolated  cases  are  seen 
in  adults  and  the  aged,  (f)  The  sexes  are  about  equally  involved. 
(d)  More  cases  occur  in  the  cold,  moist*  spring  months  than  in  the 
summer,  (e)  Contagion  is  more  frequently  direct  from  person  to 
person  than  indirect  by  a  third  party  or  by  fomites.  (./)  It  prevails 
largely  in  epidemics,  although  sporadic  cases  are  occasionally  seen. 
(17)  Immunity  is,  as  a  rule,  conft^rred  by  one  attack.  It  rarely  prevails 
with  scarlatina,  varicella,  measles  or  influenza, 

Ssnnptoms. — After  an  incubafion  of  two  and  a  half  to  three  weeks, 
the  disease  usually  begins  with  fever,  which  is  followed  in  a  few  days 
by  parotid  inlume^cence  and  pain.  In  some  cases  prtidromes  (slight 
fever,  chilliness,  and  redness  of  the  throat)  may  exist  for  thirty-six 
to  forty-eight  hours  before  actual  fever  and  parotitis  develop.  In 
other  instances  the  severity  of  the  epidemic  deferinines  such  severe 
initial  symptoms  as  vomiting,  convulsions,  or  facial  spasm  in  children; 
or  delirium,  prostration,  diarrhcea,  or  a  sevei'e  typhoidal  condition  in 
adults.  As  a  rule,  the  fever  rises  at  the  outset  to  lOP  or  even  104^, 
the  pulse  averages  100,  and  in  two  days  the  characterijitic  parotiiiM 
develops.  Its  signs  are  clearly  inflammatory  (swelling,  pain,  tempera- 
ture, and  often  interference  in  function).  The,  parotitis  is  usually 
bilateral,  for  the  inflammation  of  one  gland  is  rapidly  followed  by 
parotitis  in  the  other.     Indeed,  Bouchood  said:    ''Mumps  have  no 
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singular '';  but  in  some  epidemics  the  parotitis  is  unilateral  (Laveran). 
Its  degree  varies  and  sometimes  there  is  partial  swelling.  Again  it 
may  be  diffuse  over  the  entire  gland,  or  even  beyond  it.  We  know 
little  of  its  pathology  beyond  what  Virchow  described — hypercemia  of 
the  parenchyma,  interstitial  swelling,  catarrhal  secretion  in  the  ducts 
and  inflammation  of  the  contiguous  lymph-glands.  The  swelling 
about  the  gland  may  reach  the  eyelids,  forehead,  mastoid  region,  or 
even  the  lower  neck  and  clavicle,  making  the  features  unrecognizable. 
It  seems  that  the  swelling  is  due  less  to  periparotitis  than  to  pressure 
on  the  facial  and  other  veins.  It  is  soft  and  does  not  pit.  In  rare  in- 
stances stasis  and  oedema  may  be  noted  in  the  pharynx  or  even  in  the 
larynx  and  with  obvious  danger.  This  may  explain  the  occasional  * 
epistaxis.  Compression  by  the  swollen  glands  of  the  masticatory 
muscles  makes  chewing  or  opening  the  mouth  difficult;  chewing  also 
excites  pain  because  it  excites  salivary  secretion  which  often  cannot 
pass  the  turgid  ducts.  Compression  of  the  Eustachian  tube  or  external 
meatus  may  occasion  tinnitus.  In  the  early  unilateral  involvement, 
the  face  inclines  to  the  affected  side  in  order  to  relax  the  swollen 
tissues;  in  the  later  bilateral  parotitis,  the  head  is  often  bent  for- 
ward for  the  same  purpose.  The  salivary  secretion  may  be  normal, 
increased  or  decreased.  Suppuration  is  rare  and  is  probably  due  to 
mixed  infection.    Leukocytosis  is  usually  absent. 

In  severe  cases  the  submaxillary  and  sublingual  glands  participate 
in  the  inflammation  or  swelling  (even  in  50  per  cent,  of  some  epidemics 
recorded);  in  atypical  cases  they  may  be  the  sole  seat  of  the  disease, 
^i  the  parotids  may  be  free  from  infection.  The  parotitic  swelling 
'caches  its  acme  in  three  or  four  days  and  an  equal  period  is  necessary 
for  its  subsidence.  The  course  then  is  one  week,  or  perhaps  two.  The 
fever  throughout  is  remittent  or  intermittent,  and  falls  by  lysis  in 
from  four  to  seven  days.  One  to  two  weeks  are  necessary  for  con- 
valescence. 

Oomplications  and  Sequels.— 1.  The  most  important  are  orchitis 
*nd  epididymitis,  which  were  described  by  Hippocrates.     On  the 
sixth  to  the  ninth  day  fever  returns  (102°  to  105°),  sometimes  with 
chills  and  local  redness.    Swelling  and  pain  in  one  testicle  develop, 
and  are  often  accompanied  by  general  symptoms.    Orchitis  usually 
follows  the  parotitis,  whence  it  was  formerly  considered  metastatic. 
This  view  is  untenable,  because,  in  some  epidemics,  orchitis  precedes 
or  even  occurs  without  parotitis.    We  must  then  explain  mumps  as 
a  general  infection,  the  blood  carrying  the  virus  first  and  most  com- 
monly to  the  parotid  glands  and  later  (and  even  before  or  alone)  to 
the  testicle.     A  urethritis  is  sometimes  observed,  analoo:ous  to  the 
catarrh  of  the  parotid  duct.    It  is  sometimes  held  that  this  inflammation 
is  the  primary  and  atrial  one.    Testicular  localization  occurs  almost 
wholly  in  the  sexually  mature  and  active  testis  and  is  therefore  most 
rare  in  children  or  the  aged.    Orchitis  or  epididymitis  is  usually  uni- 
lateral.   It  occurs  in  a  variable  percentage  and  depends  on  the  char- 
acter of  the  epidemic.    Comby  observed  it  in  30  per  cent,  of  cases  of 
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mumps  among  French  soldiers.  Acute  hydrocele  is  due  to  the  epi* 
diflymitis.  The  fever  occasiontally  resolves  by  lysis,  and  suppuration 
from  mixed  infecfion  is  Y^vy  exceptional.  Testicular  atrophy  occurs 
in  44  per  cent.  (Gramers)  to  63  per  cent,  of  the  cases  (Com by)  and  if  ■ 
bilateral  may  occasion  sterility.  In  women,  ovaritis  and  vulvovaginitis 
are  infrequent.  Mastitis  is  rather  more  frequent,  and  may  be  observed 
in  men  and  boys. 

2.  Other  glundular  organs  are  less  frequently  inflamed.  Of  these 
the  lachrymal  ghimls  are  most  ofteo  affected,  then  the  thyroid,  with 
symptoms  of  acute  Graves's  disease,  pancreas  (L5  per  cent.^Simonin), 
and  the  thymus.    The  spleen  is  seldom  swollen. 

3.  Other  complicatioru  are  very  rare.     These  are  severe  deliriumifl 
meningitis,  encephalitis,  paralysis  of  the  facial  or  other  cranial  nerves;  ■ 
polyneuritis,  or  the  neuroses;   labyrinthine  or  middle-ear  disease,  eye 
inthnnmationSj  optic  neuritis;    endocarditis;    synovitis;    albuminuria 
or  nephritis;   bronchitis  or  bronchopneumonia:   necrosis,  suppuration, 
or  gangrene  of  the  parotid  or  testis. 

Diagnosis, ^The  tliagnosis  is  usually  easily  made.    Osteomyelitis  of 
the  jaw,  periostitis,  parulis,  lymphadenitis,  thrombo-phlebitis  of  the 
external  jugular,  and  funincle  of  the  external  ear,  should  be  considered  M 
and  excluded.     Epidemic  parotitis  must  not  be  confused  with  sccon^^ 
dary  parotitic,  which  results  from  trauma,  or  pus  burrowing  from  the 
middle  ear.  or    with   mercurial,  iodide  or  lead   parotitis,  and  puru- 
lent  metastasis    in    typhoid,    pneumonia,    and    erysipelas,   in    which 
the   pyogenic  virus  enters   l)y   the  dot^ts  or  settles  from   the   blood- 
current.      In    po-it-operalirc    paroiiti^^   after    hiparotomy,  the    saliva 
is  decreased;   anfesthesia  first  increases,  then  decreases  the  salivaiyfl 
flow;   trauma  to  the  gland,  from  holding  up  the  jaw%  may  promote 
infection. 

Prognosis. ^ — The  prognosis  is  usually  good,  for  but  7  deaths  occurred 
in  aS,331  cases.  The  course  is  lighter  in  children  than  in  adults. 
Atrophy  and  sterility  may  result  from  orchitis. 

Treatment. — The  patient  should  be  isolated.  The  fever  is  controlled 
as  in  other  fevers,  and  diet  and  hygiene  are  the  same.  Complications 
are  treated  sympiovialicallif.  The  patient  should  te  kept  in  bed  for 
one  and  a  half  weeks.  Pain  often  necessitates  the  use  of  opiates*  ^ 
The  local  parotid  or  testicular  inflammation  is  self-limited,  and  re-^fl 
sists  all  attempts  at  abortion  or  mitigation.  Local  heat  is  soothing  and 
better  tolerated  than  the  ice-bag. 
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Definition, — An  acute,  febrile,  non-contagious  disease,  with  multiple 

articular  involvement  and  with  a  tendency  to  heart  complications.       ■ 

Frequency. — McCrae\s  statistics,  from  Johns  Hopkins  Hospital, 
show  that  rheumatism  constitutes  2  per  cent*  of  admissions,  as  against 
3*5  to  7  per  cent,  in  the  London  hospitals. 
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Etiology. — ^Though  strict  proof  is  lacking  that  rheumatism  is  an 
acute  infection,  the  evidence  is  strongly  presumptive.    This  is  shown 
by  its  occasional  yet  undoubted  epidemiology;    its  clinical  picture; 
its  tendency  to  recur  like  pneumonia  and  erysipelas;    the  autopsy 
findings  of  exudation,  hemorrhage,  cloudy  swelling,  and  acute  splenic 
tumor;  the  frequency  with  which  a  suitable  atrium  may  be  observed, 
such  as  an  angina,  which  furthers  the  entrance  of  microorganisms 
into  the  system ;   and  its  indubitable  close  affiliations  with  such  dis- 
eases as  endocarditis,  pericarditis,  and  meningitis,  whose  mycotic  origin 
is  clearly  established.     Guttmann  and  Sahli  found  staphylococci  in 
the  joints,  kidneys,  and  pericardium,  and  Leyden  discovered  a  diplo- 
coccus.    Sahli  early  questioned  the  unity  of  the  disease  and  is  now 
inclined  to  regard  it  as  a  modified  septicopyajmia.    Birsch-Hirschfeld, 
Triboulet,  Bouchard,  Charrin,  Singer,  Alchame,  and  many  others, 
have  found  bacteria  not  only  in  the  joints  but  in  the  blood  and  vis- 
cera.   If  all  observers  found  the  same  bacteria,  conclusions  would 
be  more  easily  drawn,  but  the  finding  of  streptococci,  staphylococci, 
diplococci  and  bacilli  creates  confusion,  and  it  must  be  stated  that 
the  fheumcdism  virus  is  unknovm. 

Of  late  the  Micrococcus  rheumaticus,  described  by  Triboulet  (1898) 
andWassermann  (1899),  has  attracted  especial  attention.   It  is  claimed 
that  it  differs  from  the  ordinary  streptococcus  in  changing  the  color 
of  agar  serum  media  and  in  growing  on  filtered  media  in  which  the 
ordinary  streptococcus  has  already  grown  (Marmorek's  test) ;  in  grow- 
ing best  on  very  alkaline  media  and  quickly  secreting  much  acid. 
It  is  said  to  produce  in  the  urine  formic  acid  (which  we  find  in  rheu- 
matism) and  produce?  hemolysis  (like  the  rheumatic  anaemia).    Singer 
likens  rheumatism    to   septicopyiemia   in    that   common   symptoms 
occur  in  each — temperature,  anaemia,  articular  metastases,  endocar- 
ditis, leukocytosis,  and  peptonuria.    He  places  particular  stress  upon 
the  detection  of  pyogenic  organisms  in  the  rheumatic  joints,  in  the 
initial  angina,  in  endocarditis,  in  pneumonia,  in  erythema  multiforme, 
in  the  various  serous  membranes  involved,  and  in  the  urine.     Chvo- 
stek  and  Egger  explain  the  presence  of  these  organisms  by  bacterial 
invasion  of  the  tissues  during  the  death  agony,  '*an  agonal  invasion," 
since  bacteria  could  not  be  obtained  from  aspiration  of  the  joints 
during  life.    The  rheumatic  arthritis  is  sometimes  explained  by  tox- 
emia rather  than  by  bacteriaemia,  analogous  to  the  toxic  pericarditis 
of  uraemia,  or  the  swelling  of  the  articulations  after  antitoxin  injec- 
tions.   Personally,  the  author  can  readily  conceive  of  such  a  theory, 
inasmuch  as  he  has  repeatedly  seen  negative  cultural  results  from 
aspirations  of  the  synovitis  of  chronic  nephritis,  explained  in  some 
instances,  at  least,  by  retained  toxins.    Streptococcus  or  staphylococcus 
infections  may  produce  a  clinical  picture  resembling  rheumatism  or 
may  indeed  complicate  it,  but  they  are  not  found  in  the  majority 
of  cases  of  genuine  rheumatism. 

Some  writers  question  the  "unity*'  of  acute  articular  rheumatism, 
because  the  clinical  picture  is  not  always  the  same.    Age  modifies  the 
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disease,  as  is  shown  by  the  predominance  of  chorea,  pericarditis,  and  1 
endocarditis  in  childhood,  with  striking  synovial  subordination.  The 
'*  genius  epidemicns"  changes  the  symptomatology,  the  disease  dura* 
tion,  the  medicinal  results,  and  the  frefjuency  of  nervous,  and  endo- 
cardial complications,  and  of  those  of  the  serous  membranes.  The 
fact  that  the  onset  is  accomi>anied  by  angina,  enteritis,  icterus,  gas- 
tritis, bronchitis,  and  typhoitl  symptoms,  is  an  argument  against  the 
tlieory  of  clinical  independence  of  inflammatory  rheumatism.  HoweverJ 
no  greater  variations  are  noted  tlian  in  other  diseases, — e.  j.,  in  typhoid. 

Predisposing  Factors. — (a)  Cold:  75  per  cent,  of  cases  occur  in  J 
the  first  half  of  the  year  (McCrae):    (h)  heredity  (25  per  cent,);   \c)\ 
male  sex  (7U  per  cent.);     id)   age,  the  greatest  susceptibility   ejcistaj 
between  ten  and  thirty  years  (60  per  cent..  iMcCrae;  81  per  cent.»  Dam- 
ash);    M.   Miller  collected  nineteen  cases  in  nurslings;    (e)  traumaij 
overexertion ,  exh uust ion ,  exposure ,  and  occupation , occurring  freqneutlj 
in  sailorSj  divers,  bakers,  and  day  laborers. 

General  Clinical  Picture  and  Course. — The  onset  is  usually  sudden^J 
with  moderate  fever,  redness  of  the  skin,  considerable  prostration, 
drenching  sweats  and  polyarthritis.    The  joints  are  involved  in  sucJ 
cession,  the  inflammation  lasting  a  few  days  in  one  joint  and  then 
passing  to  many  others,  with  freijuent  heart  localization  and  the  fever 
ending  in  solution  by  lysis.    There  is  marked  aniemia  and   loss  of 
weiglit.    If  endocarditis  occurs,  valvular  disease  is  the  usual  sequence. 
The  usual  duration  without  therapy  is  three  to  four  weeks,  though! 
abortive  forms  occur.      Recovery  is  usual,  but  death  may  result  froml 
hyperpyrexia    and  from   brain   toxamiia.     A  tenflency  to   recur  andl 
a  family  tendency  in  rheumatism  and  valvular  le^^ions  are  noted.    The 
articular  disease  is  directlv  inUuenced  by  the  salicvlates,  but  cardiac 
localizations  are  much  less  directly  or  not  at  all  affected.     In  adults i 
and  adolescents  there  is  febrile  urine,  constipation,  conjunctival  in- 
jection, coated,  moist  tongue,  some  irritability,  restlessness,  and  fevei 
which  is  renewed  as  fresh  joints  are  involved. 

S]rmptom3  in  Detail. — t.  Prodromal  Symptoms. — Thest!  art*  an- 
gina or  tonsillitis  (70  to  80  per  cent.,  Garrod:  21  per  cent.,  Gerhart; 
5  per  cent.,  Groedel  and  Reiss;  1.7  percent.,  Pribram),  regarding] 
which  there  are  two  conceptions;  (a)  that  the  angina  is  primaryj 
and  rheumatic,  and  {b)  that  the  rheumatism  following  angina 
pseudorheumatism  (polyarthritis  anginosa),  characterized  by  exan** 
thems,  occurring  chiefly  in  the  arms  and  reacting  poorly  to  salicylates.' 
Mild  gastric  symptoms  are  considered  by  Damash  as  the  most  fre- 
quent prodrome.  Other  prodr<?raes  are  laryngitis,  otitis  media,  chorea,  — 
chlorosis,  and  erythema  nodosum.  Whether  the  prodromes  are  indef^fl 
inite  or  wholly  absent,  or  whether  they  are  angina,  albuminuria  and 
fever,  as  Widal  has  often  seen  them,  or  enteric,  as  often  observed  in 
Vienna,  any  diagnostic  doubts  are  settled  by  the  appearance  of  the 
polyarthritis.  ^ 

2.  Polyarthritis. — (a)  Localization. — ^The  joints  most  frequently  in-'fl 
volved  ai'e  those  of  the  lower  extremity,  particularly  the  knee  (53  to" 
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84 per  cent.);  and  usually  one  side  is  affected  after  the  other.  The 
ankles,  elbows  and  wrists  are  the  seats  of  the  next  most  frequent 
localizations.  Though  usually  found  in  the  large  joints,  it  may  in- 
volve the  smaller  articulations,  such  as  the  fingers.  Eariy  arthritis 
of  the  small  bones  of  the  carpus  was  thought  by  Trousseau  to  pro- 
mote endocarditis.  Rheumatism  may  invade  the  spine,  jaw,  sterno- 
davicular  joints,  the  synchondroses  of  the  ribs,  the  sacroiliac  or  pubic 
articulations,  and  the  larynx.  Occupation  has  a  bearing  on  the  dis- 
ease; for  instance,  rheumatism  may  occur  in  the  arms  of  washer- 
women. If  a  joint  of  an  upper  extremity  is  first  involved,  the  opposite 
ann  is  usually  next  inflamed :  (6)  In  general  the  arthritis  is  ascending, 
fleeting  and  aknost  invariably  polyarticular  (Senator).  The  charac- 
teristic erratic  character  of  the  arthritis  is  mentioned  by  the  oldest 
writers,  as  Van  Swieten,  who  spoke  of  it  as  "migratory  inflammation '^ 
or  "fleeting  gout."  Though  usually  fleeting  in  its  nature,  the  virus 
may  settle  in  one  joint  for  a  considerable  period,  but  persistency  in 
one  joint  always  suggests  pseudorheumatism  (symptomatic  or  secon- 
dary forms),  (c)  Signs  and  Symptoms. — Polyarthritis  is  a  better  term 
than  polysynovitis  because  the  inflammation  pervades  all  structures 
(rf  the  joint,  the  periarticular  bursse,  cellular  tissue,  muscular  inser- 
tions and  tendons,  and  the  external  oedema  is  usually  greater  than 
the  synovial  effusion.  Rattling  over  the  joints  is  usually  due  to  tendo- 
synovitis.  The  joints  are  swollen,  red,  tender  and  painful.  Pain  is 
the  most  prominent  and  frequent  joint  finding.  Lasfegue  attributes 
the  pain  not  to  the  joint  but  to  inflammation  in  the  associated  muscles 
and  tendons,  affirming  that  if  these  be  relaxed  voluntarily  by  the 
patient  or  suitably  supported  by  the  physician,  the  joint  can  be  moved 
hedy  in  all  directions.  Lasagne's  phenomenon  is  said  to  be  absent 
^  gonorrhoeal  and  surgical  arthritis.  The  contiguous  tendon  reflexes 
are  lessened  or  abolished,  (d)  Duration. — The  joint  inflammation 
f^mains  in  one  joint  from  one  to  eight  days,  seldom  longer,  and  its 
involution  is  shorter  than  its  evolution,  (e)  Sequels, — The  joints 
hccome  quite  normal;  ankylosis  is  so  infrequent  that  its  occurrence 
usually  reflects  doubt  upon  a  previous  diagnosis  of  rheumatism. 
Suppuration  is  extremely  exceptional,  but  may  result  from  mixed  infec- 
tion and  more  frequently  in  children  than  in  adults.  Spontaneous 
<lislocations  are  rarities. 

3.  Temperature. — The  temperature  is  direc^tly  related  to  the  inten- 
sity of  infection,  the  number  of  articulations  involved,  and  to  the  de- 
velopment and  progression  of  visceral  complications.    As  Wunderlich 
noted  in  his  celebrated  communication  on  fever,  the  temperature  is 
usually  highest  when  the  patient  is  first  examined.     The  fever  rises 
with  each  new  localization,  be  it  arthritic,  endocarditic,  or  pericarditic. 
Friedlander  spoke  of  a  short  (monoleptic)  and  a  lon^  cycle  (poly- 
leptic),  yet  the  fever  curve  is  in  no  wise  cyclic,  beyoiul  undulation  with 
cmch  new  manifestation,  and  is  rarely  higher  than  102^  or  104°.    The 
temperature  is  usually  seen  to  drop  when  the  sweats  occur.     Pro- 
dromal fever  was  early  noted  by  Todd,   Graves  and   Fnller.     The 
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fever  averages  ten  ilays,  defervescence  occurring  spontaneously  o^H 
witli  the  salicylate  therapy.  The  fever  is  longer  when  treatment  18^1 
conHoeoced  late.  Kahler  lield  that  fever  could  occur  independently^B 
of  joint  inHainiiiation  (fehris  rheuuiatica).  Pleuritis,  renewed  arthritisVW 
angina,  erytheinata»  euibolic  and  other  complications,  prolong  thej 
pyrexia.  Simple  fixation  of  the  joints  reduces  the  fever,  tachycardiaH 
and  tachypntea  (Pribram).  Chills  suggest  septicopya?mia  ratbevH 
than  rheumatism.  Hyperpyrexia  is  exceptional.  The  fever  may,B 
however,  even  reach  111^  with  severe  tiervoos  symptoms  (''eerebra^H 
rheumatism'^),  coma,  convulsions,  rapid  pulse,  transitory  paralysis^f 
and  stertorous  hreatliing.  50  to  60  per  cent,  of  cases  of  hyperpyrexialH 
occur  in  the  first  attack  of  polyarthritis  with  lesser  frecjuency  in  later 
seizures.    It  is  less  frerpient  since  the  introduction  of  the  salicylates. 

The  pulse  is  accelerateil  and  is  usually  said  to  exceed  lOO,  although 
McCrae  found  that  its  rate  was  not  over  100  in  59  per  cent,  of  his  cases, 
Dicrotism  and  arrhythmia  may  sometimes  be  noted  before  involve- 
ment of  the  joints.  The  respiration  follows  the  fever;  Pribram  noted 
one  case  with  SIJ  to  100  per  minute. 

4.  Heart  Complicati cms.  -These  are  almost  an  integral  part  of 
rheumatism  and  constitute  visceral  rfummatism  as  distinguished  frouL^n 
articular  I'heumati^m.  Heredity  seenus  to  be  a  factor  in  certain  cases.^| 
Heart  lesions  occur  as  fretjuently  in  light  as  in  severe  forms.  They 
vaiy  somewhat  with  tlie  epidemic^  are  most  frei|uent  at  the  time  of 
puberty  when  they  are  most  dangerous,  and  increase  in  frequency 
with  repeated  attacks  of  rheumatism.  Las^gue  .says:  "Acute  rheu- 
matism licks  the  joints,  the  pleura,  and  even  the  meninges,  but  it 
bites  the  heart/' 

(A).  ENDOCARDITIS. — This,  the  most  vital  complication,  was  first 
described  by  Pitcairn  (1788),  and  Pidoux,  Besnier  and  Homolle  fol-| 
lowed  Bouillaud  in  tleveloping  the  subject.    Bouillaud  (1832)  formu- 
hited  the  stateu^erU  that  "in  every  severe,  generalized  ease  of  acutej 
febrile  rheumatism,  endocarditis  was  the  rule."     At  the  present  time 
many  French  writers  hold  the  same  view,     Besnier  and  Widal  main^ 
tain  that  in  severe  cases  the  **  heart  is  diseased  to  some  degree/*    The 
freffuency  of  endocarditis  is  about  20  per  cent,     (Other  Figures  are 
50  per  cent.    Damash,  Fuller,   Latham;    40  per  cent.  Pribrfini;    20 
to  2s  per  cent.  Baml^erger,  Jaccoud,  Oettinger.)  Mackenzie  finds  endo- 
carditis in  5S  per  cent,  of  first  attacks,  63  per  cent,  of  second  attacks, 
and  71  per  cent,  of  third  attacks.     In  McCrae's  series  we  might  divid 
the  eases  into  thirds;  in  one  third,  the  heart  is  normal;  in  anotb 
tliird*  it  is  doubtful;    and  in  the  last  third,  it  is  diseased.     Hospit 
statistics  are  somewhat  misleading,  because  they  represent  the  severesi 
cases.     Clinically,  endocarditis  often  escapes  recognition,  or  is  latent 
— L  c,  it  is  found  more  frequent  at  the  autopsy  table  than  at  the  bed- 
side.    It  is  usually  verrucose,  and  rarely  ulcerative,  even  in  the  fat 
cases.    Accidental  or  **  functional*'  murmurs  must  not  be  called  end 
carditis.     To  be  certain  that  an  endocarditis  exists^  two  points  a: 
absolutely  necessary:    (1)  Continued  observation  of  the  patient  after 
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convalescence;  (2)  attention  to  signs  of  valvular  disease  (9.  v.)»  other 
than  the  mere  murmur,  such  as  dilatation,  hypertrophy,  and  secondary 
pulmonic  accentuation.  The  distinguished  Trousseau  called  atten- 
tion to  the  possibility  of  the  functional  murmur.  Potain,  almost  alone 
among  the  present  French  writers,  properly  estimates  its  importance. 
The  diagnosis  of  acute  endocarditis  must  long  be  uncertain.  Accord- 
ing to  Leube,  functional  murmurs  are  rare  in  rheumatism,  though 
Senator  considers  them  frequent;  yet  therapeutically  we  must  keep 
on  the  side  of  extreme  caution  by  keeping  the  doubtful  case  suflSciently 
long  in  bed.  We  may  interpret  the  disappearance  of  a  murmur  in 
two  ways, — first,  as  the  disappearance  of  a  functional  murmur  when 
the  fever  falls,  the  toxaemia  disappears,  the  heart  slows,  and  dilatation 
subsides,  or  the  anaemia  mends;  or,  second,  as  the  healing  of  a  slight 
endocarditis,  though  this  is  always  the  less  probable  issue. 

Valves  Affected. — McCrae  finds  the  mitral  valve  involved  in  95  per 
cent  of  the  cases,  the  aortic  in  23  per  cent.,  and  both  valves  in  18  per 
cent.  (Aortic  lesions  are  usually  estimated  at  12  per  cent.)  The  fever 
may  be  continuous  with  that  of  the  arthritis  but  is  often  higher.  Less 
often  the  fever  is  remittent  with  severe  rigors  and  may  require  differen- 
tiation from  malaria,  pycemia,  or  gonorrhoeal  endocarditis.  A  low 
remittent  fever  may  suggest  pulmonary  or  serous  membrane  tubercu- 
losis. The  endocarditis  exceptionally  antedates  the  polyarthritis  ( Jac- 
coud,  Trousseau). 

Masked  or  atypical  rheumatism  was  known  to  Immermann,  who 
spoke  of  rheumatism  masquerading  under  the  guise  of  an  endocarditis 
or  trifacial  neuralgia  and  yielding  to  salicylate  treatment.  Kahler's 
opinion  of  rheumatic  fever  without  arthritis  has  been  mentioned. 
The  rheumatic  virus  is  claimed  to  sometimes  produce  pericarditis  or 
endocarditis  without  articular  inflammation — ''polyarthritis  rheumatica 
fine  arthritide."  We  may  call  this  the  '*  rheumatic  equivalent,"  bor- 
rowing from  the  nomenclature  of  epilepsy. 

In  old  heart  lesions  with  renewed  rheumatism,  lingering  fever  sug- 
gests the  possibility  of  an  exacerbation  of  the  old  endocarditis  which 
may  have  been  aroused  by  the  last  rheumatic  attack.  Various  em- 
bolisms may  occur.  The  bacteriological  findings  are  most  varied, 
and  not  knowing  the  actual  cause  of  rheumatism,  we  cannot  say  ex- 
actly what  is  rheumatic  and  what  is  mixed  infection.  Many  cultures 
are  negative. 

(B).  Pericarditis. — Osier  states  that  rheumatism  explains  more 
cases  of  pericarditis  than  all  other  causes  combined.  It  is  the  most  fre- 
quent lesion  in  children.  Its  frequency  is  variously  given  as  20  per  cent. 
(Hmche,  Wunderlich,  Leudet,  Sibson);  54  to  70  per  cent.  (Williams, 
Omerod, Taylor) ;  13  per  cent.  (Chambers) ;  10  per  cent.  (Oettinger) ; 
6  per  cent.  (McCrae),  5  per  cent.  (Pribram).  Pericarditis  is  very  fre- 
quently latent.  In  children,  especially,  a  subacute  or  latent  course 
ending  in  synechia  is  most  common.  Baginsky  found  that  a<lhesive 
pericarditis  was  the  most  common  autopsy  finding  in  rheumatic  chil- 
dren. 
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(C).  MYocAKDiTis.'-Disturbance  of  the  heart  in  the  acute  stage  is 
almost  certainly  myocardiaL  It  may  be  toxic  or  mycotic.  Acute  inter- 
stitial myocarditis  (in  28  percent,  Poynton),  changes  in  the  heart 
ganglia,  coronary  embolism  or  thrombosis,  direct  myocardial  invasion 
by  contiguity  from  endocarditis  in  the  later  stages,  and  sometimes 
the  use  of  salicylates  or  antipyrin,  are  possible  causes*  Recovery  15 
usual,  but  chronic  fibrous  myocarditis  is  a  not  uncommon  sequel 
Acute  myocarditis  may  produce  a  systolic  murmur,  and  confusion 
with  early  endocarditis  is  possible.  Myocarditis  may  cause  sudden 
heart  pain  with  weakness,  in  which  case  the  subject  may  die.  This 
is  the  ** heart  rheumatism"  of  the  laity.  Transient  palpitation,  fugi- 
tive cardiac  oppression,  or  tachycardia,  due  to  pain  or  excitement,  may 
occur.    Bradycardia  with  vertigo  and  syncope  is  probably  myocardiaL 

As  a  practical  point,  it  must  be  remembered  that  the  right  heart  fl 
may  be  dilated  as  in  other  fevers  and  as  in  various  abdominal  affections;  " 
this  dilatation  disappears  with  convalescence*  When  accompanied  by 
a  murmur  it  may  lead  to  an  incautious  and  wholly  unjustified  diag- 
nosis of  endocarditis.  The  bloodvessels  are  rarely  inflamed,  but 
coronary  or  peripheral  endarteritis  occasionally  develops,  French 
writers  maintain  that  acute  arteritis  is  common;  severe  pain,  well 
localized  over  the  arterj^  is  followed  by  parir^sthesia  and  pain  over 
its  smaller  branches  and  in  the  extremities;  pathologically  only  part 
of  the  vessel-wall  is  affected  and  healing  usually  follows,  but  gangrene 
may  develop  after  complete  arterial  occlusion,  Endophlebitis  is 
somewluit  more  common. 

6.  Skin* — Sweating  is  most  profuse,  constant  and  characteristic;  ii 
odor  it  is  sour  or  mouse-like  (Schoenlein) ;   in  reaction  it  is  first  acid 
and  later  neutral  or  alkaline.     This  may  result  from  decomposition 
or  from  large  doses  of  alkalies*     The  skin  is  frequently  macerated 
and  sodamina  are  common,  usually  ,sudajmna  alba  (in  4  per  cent., 
sudmnina  rubra).     Rheumatic  jwdcs  (first  described  by  Hilliers,  Mey- 
nert,  Hirschspriinfi,  Barlow  and  Wanier)  are  subcutaneous  nodes,  a; 
large  as  buckshot,  and  occur  mostly  on  the  fingers,  hands  and  wrists^ 
but  also  on  the  elbows  and  spine.    They  may  appear  during  or  afie; 
an  attack,  or  independently  of  acute  seizures.    They  occur  especiall 
in  cliildren,  but  are  also  observed  in  adults,  and  particularly  in  women 
They  are  abundant,  sometimes  numbering  even  sixty,  are  frequently 
symmetrical,  hard,  and  are  usually  tender.  Sometimes  osseous  or  arieritil 
endothelial   proliferation   is  observed.     Nodes  occur  most  often  in) 
chronic  cases  or  in  cases  with  severe  endocarditis  or  pericarditis.    If 
very  numerous  or  large  they  indicate  an  unfavorable  prognosis.     In 
contradistinction  to  these  more  fixed  nodosities,  F^r^o!  has  described 
more  fugitive  and  less  indurated  nodes,  which  are  rather  analogous 
to  the  fugitive  polyarthritis  (nodosUiSs  cntanecs  iphimhes).    Qvdema 
of  the  skin  (Com by,  Ferret,  Guyon)  may  be  septic,  rheumatic,  o 
angioneurotic.     Erythema  polymorphum  is  generally  regarded  as  a 
independent  affection  but  in  rheumatism  it  does  occur  in  the  nodose' 
or  vesiculated  forms.     Some  cases  are  possibly  septic  or  angioose 
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eruptions.  The  salicylates  relieve  some  cases  and  fail  to  benefit  others. 
Morbilliform  or  scarlatiniform  rashes  are  infrequent,  and  may  be  attri- 
buted in  part  to  errors  in  diagnosis,  or  to  drug  eruptions.  Purpuric 
eruptions  are  not  uncommon.  The  intestinal  hemorrhage,  colic,  and 
vomiting,  with  articular  intumescence,  described  by  Henoch,  are  en- 
tirely distinct  from  genuine  rheumatism  and  will  be  considered  under 
Purpura  (q.  v.), 

6.  Muscles  and  Bones. — Myositisis  infrequent,  though  mya/^ia  is  com- 
mon. Muscular  atrophy  may  follow  inflammatory  extension  from  the 
joints  to  the  muscles.  **  Muscle  scars'*  are  not  frequent,  and  are  much 
more  often  due  to  trauma,  to  other  infections,  to  septicopysemia,  poly- 
myositis and  dermatomyositis  than  to  rheumatism,  which  rarely  seems 
causal,  although  undoubtedly  sometimes  coincident.  Cases  of  torti- 
collis in  children  have  recently  been  considered  instances  of  cervical 
rheumatism.  Periostitis  may  occur,  and  is  thought  by  some  authori- 
ties to  be  latent  syphilis  aroused  by  rheumatism.  Some  cases  of  al- 
buminous periostitis  are  clearly  rheumatic.  Isolated  instances  pf 
osteomyelitis  (deforming  rheumatism)  are  possibly  rheumatic. 

7.  Respiratory  Tract. — Laryngitis  may  be  prodromal.     It  may  be 
a  possible  atrium  for  a  systemic  invasion,  or  may  occur  later   as 
diffuse  catarrh  or  as  local   nodes.     The  rare  acute  oedema  of  the 
larynx  is  most  dangerous.     Pleurisy  may  result  from  the  rheumatic 
virus  even  when  it  shows  wholly  negative  bacteriological  examinations 
or  it  may  result  from  secondary  infections.     Its  frequency  is  2  to  3 
percent,  (to  4  to  6  or  10  per  cent.).     Se^  described  two  types  (a)  a 
violent  and  (6)  a  mild  Oatent)  form,  both  of  which  usually  run  a  favor- 
JiMe,  rapid  course,  perhaps  with  considerable  fever.    A  primary  pre- 
arthritic  pleurisy  (Fiedler,  Las^gue)  is  very  rarely  observed.    Pleurisy 
wd  pneumonia  are  usually  associated  with  heart  disease.    Pleurisy 
is  found  in  54  per  cent,  of  cases  of  endopericarditis  (Pribram).     While 
the  writer  has  occasionally  seen  cases  of  serous  pleurisy  in  association 
^rh  rheumatism,  he  believes  that  the  so-called  rheumatic  pleurisy  is 
almost  always  tuberculous   (see   Etiology  of   Pi.euuisy).     Pncti- 
monia  occurs  in  but  one-tenth  of  1  per  cent,  of  cases  of  rheumatism 
not  involving  the  heart,  and  in  6G  per  cent,  of  cases  with  endoperi- 
carditis.    Howard  (quoted  by  Osier)  found  lung  and  pleural  com- 
plications in  only  10  per  cent,  of  cases  with  rheumatic  endocarditis, 
in  .58  per  cent,  of  those  with  pericarditis,  and  in  71  per  cent,  of  those 
with  endopericarditis.    These  figures  seem  remarkably  higli,  and  with- 
out questioning  their  accuracy,  it  is  certain  that  many  cases  are  called 
pneumonia  which  are  pulmonary  infarction,  stasis,  or  compression 
from  pleural  or  pericardial  exudates.   French  writers  deserihc  two  forms 
of  pulmonary  complications:    (1)  The  forme  pneumonifjur  ( Ikvsnier, 
Herzog,  Hirsch),  which  is  fugitive  or  mii^n-atin^^  (pneumonia  mi^^rans). 
It  may  even  appear  l)efore  arthritis.     It  is  said  to  i)e  le^s  typical  in 
onset  and  solution;   in  the  sputum;    in  al)>en(e  of  cyanosis  and  dys- 
pnoea;  in  its  asthenic  prolonged  course;    and  in  its  lol)tilar  drvelop- 
ment  and  incomplete  hepatization;   (2)  the  jornic  n-dcmafrusr  y  Hoiidet, 
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Ball,  Bernheiiii),  in  winch  cedema  may  be  widespread,  may  resemble 
the  acute  pulmonary  cedema  of  BrightVs  disease,  or  may  be  localized 
ill  one  lobe  or  in  tlie  bases. 

8»  Digestive  Tract*— Angina  or  tonsillitis  often  occurs  as  a  prodrome 
(t\s,)  or  as  a  later  development.    The  tongue  is  coated  and  moist  ^ 
except  in  the  severest  cases  where  it  is  dry.     The  salivary  secretion 
is  sometimes   acid,  and  increased   sulphocyanides  have  been  noted. I 
Gastric  symptoms  are  rare^  except  from   such   rare   complications  as* 
meningitis  and  uraemia,  though  Damash  considers  that  gastric  disturb- 
ance is  the  most  fretjuent  prodrome.    Constipation  is  the  rule.     Diar- 
rha:*a  occurs  as  prodromal  enteritis  or  as  a  rare  complication,  and  \$ 
rarely  bloody.     Peritonitis,  icterus  and   liver  enlargement  are   mostl 
exceptional, 

9.  Genito-Urinary  Tract. — Cystitis  resulting  from  the  use  of  canthar- 
ides  blisters   has   been   noted  by  Lebert,  Senator,  and   by   Homolle,.j 
Pribriini  considers  it  suggestive  of  gonorrlMPa.    Fibrinuria  is  ver}*  in-^ 
frequent.    Acute  nephritis  is  seldom  seen  ({"o  to  1  per  cent.);  it  occui 
early,  and  chiefJy  in  endopericarditis,  and  is  usually  benign  Imt  may^ 
become  chronic.     Renal  infarction  usually  occurs  late  in  the  course 
of  cardiac    cases,    and    kidney   suppuration   indicates    the  pyogenici 
pseudorheumatisiiK     But  few  of  the  author's  cases  in  private  practierl 
show  ncjihritis,  though  it  is  present  in  75  per  cent,  of  hospital  patients- 
In  these  it  is  proha!>ly  latent  until  awakened  by  the  fresh  toxfeniia;! 
it  is  probably  due  to  their  social  status,   vagabondism,  exposure  and 
alcoholism.     Albumimiria  is  mostly  transitory.     It  occurs  late  in  the  h 
course  or  after  several  attacks,  and  mostly  in  individuals  over  thirty ^ 
years  of  age.     The  percentage  ranges  up  to  34  (McCrae),     Albumo- 
suria  is    frequent,    especially    during    resorption,    whence   it    has    a 
slight  diagnostic  value.    Cylindruria  may  occur  without  albuminuria; 
hjematoporphyrin  has  been  found,  also  urobilin,  formic  acid,  sugar,^ 
the  characteristics  of  fever  urine,  reduction  of  the  chlorides  and  bac 
teria  (sepsis).    The  sexual  organs  are  involved  chiefly  in  gonorrhceall 
pseudorheumatism.    Amenorrhcea  is  usual.    Uterine  atrophy,  hemor-* 
rhagic  endometritis  and  genital  hemorrhage  are  infrequent.     Rheu- 
matic arthritis  as  well  as  gonorrhopal  ** rheumatism"  may  occur  in 
pregnancy.     In  the  pnerperium,  gonorrha?al,  septic  or  endocarditic 
joint  inflammation  may  occur  (see  Diagnosis). 

10.  Blood. — ^The  blood  shows  increased  fibrin   and,  in   low^   diUn 
tions,  is  said  to  sometimes  respond  to  the  Widal  reaction.*  The  redl 
disks  are  reduced  2r>  to  30  per  cent,  and  chlorotic  characteristics  are 
noted.    The  fever,  tlie  ana/niia  and  the  intensity  of  articular  involve- 
ment run  more  or  less  parallel   (Hay em  and  Garrod).     The  white 
cells,  in  moderate  cases,  range  between  10,000  and  15,000,  and  higher^ 
figures  (20,000)  are  only  reached  in  extensive  enilocarditis,  pericarp 
ditis,  pleurisy,  pneumonia,  or  in  septica-mic  pseudorheumatism   or 
suppurative  arthritis.    The  increase  is  in  the  polymorphonuclear  neu 
trophiles  while  other  cells  are  normal  or  decreased.    The  eosinophi 
are  practically  absent,  but  increase  with  betterment  of  the  articul 
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findings.  If  they  are  increased  in  a  florid  case,  the  prognosis  is  good, 
since  the  course  will  probably  be  mild.  Bacteriological  findings  are 
(1)  negative,  or  (2)  positive  from  mixed  infection. 

11.  NerYOUB  System. — ^The  relation  of  chorea    to    rheumatism  is 
an  unsettled   question.      Chorea,  rheumatism   and   endocarditis  are 
associated  (in  50  per  cent,  of  cases,  Pribram),  or  coordinated,  and 
possibly  a  common,  though  unknown,  infection  is  the  essential  cor- 
relating cause.     A  constant  anatomical  cause  of  chorea,  as  arterial 
change,  encephalitis,  or  embolism,  is  not  known.     Cases  with  rheu- 
matic or  endocarditic  association  usually  run  a  slow  and   often  a 
relapsing  course;    cases  which  react  to  the  salicylates  are  probably 
rheumatic.      Cerebral  rheumatism  is  very  infrequent;    it  may  develop 
acutely  at  the  acme  of  the  disease,  with  psychical  alteration,  often  with 
hrperpyrexia,  sometimes  with  warnings,  or  again  precipitately.    Delir- 
ium, unrest,  convulsions,  and  coma,  frequently  result  in  death.    High 
fever  may  be  solely  a  cerebral  symptom,   but  cerebral  symptoms  may 
occur  without  high  temperature.     The  course  is  foudroyant  or  lasts 
several  days,  and  even  a  week.    Drug  poisoning,  alcoholism,  inanition, 
previous  exhaustion,  hysteria,  and  the  temj>irament  cirdhrale  are  pos- 
sible factors.     The  author  has  seen  one  case  of  recovery  after  mania, 
convulsions,  meningeal  symptoms,  and  coma.    Chronic  psychosesy  hal- 
lucinations, sopor,  mania,  coma,  convulsions,  or  melancholia,  may 
occur  in  convalescence.    They  are  usually  due  to  inanition  and  the 
patient   generally    recovers.      Brain    embolism    (from    endocarditis), 
hemorrhage  or  rheumatic  meningitis,  are  infrequent,  and  are  not 
dassed  with  the  above  varieties.    Spinal  rheumaiism  may  be  confused 
with  myelitis,  septic  or  gonorrhoeal  meningitis,  multiple  neuritis,  local 
myopathies  adjacent  to  the  joints  involved,  or  cerebral  embolism. 
Exaggerated  tendon  reflexes,  decubitus,  and  vesical  paralysis,  occur  in 
some  rheumatisms.     In  Kraus*  clinic  the  author  saw  one  fatal  case 
characterized  pathologically  by  meningomyelitis.     Multiple  neuritis 
is  often  rheumatic;    it  may  precede  the  polyarthritis,   but  usually 
occurs  in  the  first  or  second  week  of  rheumatism  and  presents  the 
usual  characteristics,  such  as  pain  and  tenderness  over  the  muscles 
and  nerve  trunks,  paralysis,  muscle  atrophy,  skin  dystrophy,  reaction 
of  degeneration,  anaesthesia  and  lost  reflexes.    The  prognosis  is  good 
and  the  neuritis  reacts  well  to  electrotherapy.     Mononeuritis  occurs 
in  the  oculomotor,  sciatic,  trigeminal,  and  other  nerves,  and  usually 
regresses  entirely. 

The  Eye. — Rheumatism  may  result  in  benign  episcleritis,  iritis, 
iridocyclitis,  and  possibly  conjunctivitis.  Optic  neuritis,  with  or 
without  atrophy,  and  retinal  embolism  or  thrombosis  occur  exception- 
ally;  their  prognosis  is  doubtful. 

(Acute  thyroiditis  is  most  uncommon.  Lymphadenitis  is  not  un- 
common, but  is  rarely  marked  or  extreme.  It  occurs,  with  arthritis, 
erythemata,  endocarditis  or  pericarditis.) 

Prognosis. — ^The  prognosis  as  to  life  is  usually  excellent  and  is 
generally  proportionate  to  the  severity  and  duration  of  the  infection 
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and  to  the  number  of  joints  involved.     The  percentage  of  deaths  is 

1.5  per  cent,    (Rubin);    3  per  cent.    (Lebert,  Eichhorst,  Rajmond) 

3.6  percent.  (Senator),  or  3»7  per  cent.  (Roth),  but  these  are  hospital 
figures  and  therefore  higher  than  in  general  practice.    The  death-rate 
varies  with  the  geography  of  the  disease;  e.g.,  in  Ireland  2  in  1 ,000  die, 
in  NewSouih  Wales,  3;  in  New  York,  3;  in  Paris,  4+;  and  in  Scotland] 
the  rate,  including  deaths  from  heart  lesions,  is  nearly  5.    In  statistics 
other  arthritides  are  not  carefully  excluded.    There  are  waves   of:| 
increased  mortality  every  three  or  four  years.     In  late  years  the  death- 
rate  has  somewhat  decreased.     The  can^ws  of   death  are  (1)  hyper^^ 
pyrexia^  the  most  important;    (2)  cerebral  rheumatism,    chorea;    (3) 
peri-,  endo-  and  myocarditis;    (4)  pneumonia,  lung  infarcts,     /ifrur-  — 
refices  occur  in  19  percent,  of  cases  (Church)  or  in  a  larger  [^ercent-'H 
age  in  general  practice.    They  are  more  dangerous  in  pregnane^'  or 
with   coniphcadons  such   as  influenza »  etc.     The  prognosis  is   less 
javmahh  in  children  than  in  adults.    The  salicylate  f /if rop?/ influences 
the  disease  and  also  its  relapses;    hut  the  heart   complications  are 
only  slightly  or  indirectly  relieved.     There  is  some  danger  of  rheuma- 
tism lieconiing  chronic.     At  the  onset  it  is  impossible  to  dec-Iare  the 
case   light  or  severe.      According  to  Trousseau,  the  involvement  of 
the  small  joints  of  the  hands  and  feet  justify  the  prediction  of  a  severe'fl 
course. 

Diagnosis.  -1.  Rheumatism  in  Childhood.— In  the  very"  young  the 
disease  is  must  rare  (3  cases  in  85,000  nurslings)  but  becomes  more 
common  after  the  fifth  year.  The  course  is  more  rapid  and  the  urine  is 
normal  or  less  febrile.  Generally  speakings  the  joints  are  less  suscep 
til>le  and  the  arthritis  less  inteuse,  while  the  skin,  nervous  system,  and) 
lieart,  are  more  often  involved.  Heredity  is  most  potent  in  the  young,  < 
and  the  sexes  are  equally  involved.  The  various  phases  of  rheumatism j 
occur  separately, ^first  arthritis,  then  endocarditis,  later  chorea,  sul 
cutaneous  nodules,  pericarditis,  and  so  on.  The  child  rarely  lies  quietly »l 
l)Ut  tosses  about;  the  tendons  an<l  fascia*  are  more  often  involved  than] 
the  joints,  and  in  this  the  rheninatism  may  simulate  talipes.  TheJ 
pain  is  less  and  the  arthritis  may  entirely  escape  recognition.  The! 
lower  temperature  is  particularly  remarkable  at  this  epoch  of  life,^ 
when  high  fever  is  often  excited  by  trivial  lesions.  There  is  much 
Jess  sweating.  The  ana-mia  in  childhood  is  especially  marked, 
and  is  as  rapid  in  development  as  that  of  diphtheria  or  that  of 
malaria  in  adults.  In  children  the  diflfercntial  possibilities  ar 
acute  osiecmiyeliiis,  acute  pya*mia,  monarticular  arthritis,  especiallj 
of  the  knee  and  hip  in  nurslings,  gonorrhceal  arthritis*  Barlow^ 'a 
disease,  syphilis,  htemophilic  joints,  and  infantile  palsy;  if  the 
rheumatism  occurs  in  the  spine,  meningitis  or  torticollis  are  of  dif-j 
ferentiat  importance.  Endocarditis  is  usually  not  so  clearly  nor 
immediately  connected  with  the  polyarthritis  as  in  adults,  but  it  devel- 
ops more  slowly,  insidiously,  later,  and  twice  as  frequently  as  in  arluU 
(80  per  cent.  Vernay).  Thomas  Watson  knew  but  three  instances  of 
acute  rheumatism,  before  puberty,  w^hich  escaped  severe  heail  disease, ' 
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This  is  due  to  the  greater  functional  demands  on  the  child's  heart  and 
to  the  aorta  being  narrow  at  the  isthmus.  Endocarditis  occurs  rela- 
tively early  in  what  Cheadle  terms  the  "rheumatic  progression,"  but 
pericarditis  occurs  later  after  the  valvular  lesion  has  inaugurated  hyper- 
trophy and  dilatation.  Pericarditis  is  almost  always  found  (Sturges) 
in  necropsies  on  children  with  valvular  disease.  Rheumatic  heart  dis- 
ease in  general  at  this  epoch,  leads  to  greater  hypertrophy  because  of 
greater  nutrition,  to  more  marked  dilatation  because  of  greater  tissue 
elasticity,  and  to  more  frequent  recurrence.  The  prognosis  is  there- 
fore nauch  more  unfavorable  than  in  adults.  In  the  diagnosis,  func- 
tional murmurs  are  not  frequent  in  children,  although  they  do 
occur.  The  pulse  is  often  irregular;  the  precordium  more  readily 
bulges;  left-sided  pleurisy  is  more  frequent  than  in  adults,  and 
delirium  and  rheumatic  nodes  are  more  common.  Oppression 
over  the  heart  is  infrequent,  as  are  pain,  cyanosis,  dropsy,  hepatic  con- 
gestion,pulmonary  infarction,  dyspnoea  and  fever.  Rheuinatic  children 
are  more  nervous  and  more  inclined  to  night  terrors,  and  to  anaemia. 
More  marginate,  papular  and  urticarious  erythemata  and  more  purpura 
develop  in  children.  Large  subcutaneous  nodes  (rheumatismus  nodo- 
sus)  are  serious  prognostically  and  always  suggest  danger  from  severe 
intercurrent  valvulitis.  Chorea  is  prone  to  develop  with  arthritis, 
heart  disease,  nodes,  or  with  the  erythemata. 

2.  AnomalouB  RheumatiBm. — By  anomalous  rheumatism  we  mean 
niixed  infections, — e.  g,,  rheumatism  with  gonorrhoea.  Typical  rheu- 
matism is  easily  recognized,  while  diagnosis  in  the  masked  or  abortive 
variety  is  always  problematical. 

3.  RheomatoideB. — Rheumatoides  (Gerhardt)  or  pseudorheumati^m 
< Bouchard)  are  symptomatic  arthritides  resembling  rheumatism  in 
that  fever,  arthritis,  or  endocarditis,  may  occasionally  develop  in  their 
wurse.  The  nomenclature  of  Quincke,  who  speaks  of  polyarthritis 
9^^fiorrhoica,  scarlatinosa,  etc,  is  the  least  objectionable,  (a)  Poly- 
arthritis gonorrhoica  resembles  rheumatism  most  closely  and  most  fre- 
quently. Koenig  holds  that  the  most  common  of  all  joint  diseases  is 
♦he  gonorrhoeal  {v.  Gonorrhceal  Infection),  (b)  Polyarthritis  scar- 
^oiinosa  often  most  closely  resembles  rheumatism,  occurs  early  or  more 
^^uently  in  the  third  to  the  fourth  weeks  of  scarlatina,  and  varies 
*ith  the  epidemic  (0  to  6.3  per  cent.).  In  06  per  cent,  of  patients  it 
^urs  in  the  hands,  and  lasts  four  days,  frequently  with  endocarditis 
^f  pericarditis  (32  per  cent.  Hodges),  and  sometimes  with  recurrence 
*nd  serous  or  purulent  exudation.  With  it  have  been  observed  nodes, 
^'ythema  and  chorea,  (c)  Polyarthritis  may  also  complicate  many 
^ther  diseases  including  most  of  the  infections;  measles,  smallpox, 
^*ricella,erysipelas,  dengue,  malaria,  typhoid,  typhus,  Malta  fever,  an- 
pna,appendicitis,diphtheria,  syphilis, dysenter}', pneumonia,  influenza, 
'^current  fever,  epidemic  meningitis,  neuritis,  nnnnj)s,  bronchiectasis, 
/danders,  osteomyelitis,  pyaemia,  puerperal  fever,  septieaMnia,  tubercu- 
losis, purpura,  peliosis,  scurvy,  haemophilia,  anaemia,  erythenia-nodosum, 
Addison's  disease,  psoriasis  and  some  neuroses  and  intoxications. 
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4.  Severe  Types. — In  grave  types  of  genuine  rheumatism  the  vis- 
ceral Hinlings  may  be  eonfusing  but  are  least  so  when  secondary,  both 
in  development  and  degree,  to  the  arthritis.  Jaecoud  speaks  of  the 
primary  visceral  type,  whereio  the  findings  {i\  g.,  pulmonary  or  car- 
diac) antedate  the  arthritis,  but  here  the  diagnosis  remains  UDcertain, 
until  involvement  of  the  joints  develops. 

5,  Goet  (q.  t'.). 

6.  Arthritis  Deformans  iq.v,). 

7,  Tuberculous  Poiyarthritia  (//.  r.). 
The  numht'r  of  jtnnfii  involved  is  always  highly  suggestive,  but  not 

finally  diagnostic.  True  rheumatism  and  gonorrlneal  rheumatism  are 
often  polyarticular.  Diagnosis  of  gonorrhfieal  rheumatism  in  women 
is  often  difficult  for  notable  reasons.  In  women,  puerperal  infections, 
and  an  acute  monarticular  osteoarthritis,  beginning  acutely  from 
exhaustion  in  pregnancy  or  lactation,  may  cause  difficulty.  In  grow- 
ing children,  acute  osteomi/eliiis  may  cause  articular  swelling,  which, 
however,  is  monarticular. 

Treatment,— I*  Diet*— Tlie  diet  should  be  limited  to  fluids,  arroW' 
root,  milk,  gruels,  etc,  Biot's  results,  with  a  strict  milk  diet,  were  ex 
tremclv  eood. 

II.  Clothing. — The  patient  sliould  wear  a  flannel  gown  and  lie 
between  blankets,  which  are  more  comfortable  than  sheets  on  account 
of  the  sweating.  Care  must  be  taken  lest  the  drenching  sweats  macer- 
ate the  skin.  This  can  be  avoided  by  dusting  talcum  powder  in  the 
axiihe,  between  the  toes,  etc.,  and  by  sponging  the  body  with  warm 
water  and  alcohoL 

III.  Local  Treatment — Fixation  lessens  pain,  fever,  pulse  and  re 
piration-rate.      Cold   applications,   boric   fomentations,   and   salicylic 
salve  are  useful  [Acidi  salicylici  5j*  Adipis  lanoe  hydrosi  5j]-    Davies* 
caiitharides  blister  and   the  actual  cautery  are  indicated  for  tardy] 
involution, 

I  v.  Rest. — The  patient  should  be  in  the  position  in  which  the 
greatest  comfort  can  be  obtained  and  in  which  there  is  the  least  dan 
ger  of  ankylosis.  Splints  afford  relief  to  the  muscles  and  joints,  but' 
muscular  atrophy  may  result  from  the  use  of  plaster-of- Paris  casts. 
The  absolute  dorsal  decubitus,  long  into  convalescence,  or  at  least  for 
two  weeks,  must  be  enforcetl  because  of  the  weak  condition  of  the  heart, 

V.  Salicylate  Treatment  (Kolbe,   1874,   Buss,   1875,   and   Strieker, 
1876). — 1.  Effect  on  the  Arthritis. — The  pain  and  swelling  are 
usually  relieved  after  three  to  five  full  doses  have  been  taken,  or  after  w 
twenty-four  hours  from  the  talking  of  the  first  dose.    Salicylates  are-^ 
the   best   analgesic   in   rheumatism.    Hypodermics  of   morphine  are 
rarely  necessary,  except,  perhaps,  in  the  first  twelve  Iiours, 

2.  Effect  on  the  Temperature. — The  fever  falls  coincidently 
wn'th  relief  of  the  articular  symptoms,  and  reaches  normal  in  two 
days.  In  the  great  majority  of  cases  the  acute  stage  is  over  within 
three  days.  In  hj'perpyrexia  less  influence  is  noted,  especially  if  the 
salicvlates  are  administered  late. 


ACUTE  ARTICULAR  RHEUMATISM   {RHEUMATIC  FEVER)  203 

3.  Effect  ox  the  Endocarditis. — ^Though  some  consider  the  sal- 
icylates specific,  the  general  evidence  is  that  endocarditis  occurs  as  fre- 
quently with  their  use  as  without  it, — i.  e,,  salicylates  are  analgesic 
and  antipyretic  but  not  strictly  antirheumatic.  Many,  however,  claim 
that  the  salicylates  are  in  every  sense  antirheumatic.  The  personal 
belief  of  the  writer  is  that  the  salicylates  are  practically  specific  and 
that  heart  complications  are  lessened  by  shortening  of  the  acute  stage. 

4.  Relapses. — Relapses  are  claimed  to  be  more  frequent  with  the 
administration  of  the  salicylates  than  with  the  alkaline  treatment,  and 
especially  so  when  treatment  is  discontinued  early.  This  claim  seems 
unfounded.  Relapses  are  apparently  less  frequent  with  the  continued 
use  of  salicylates  for  two  weeks  after  the  initial  symptoms  are  relieved. 

Physiological  Action    of    the  Salicyl-preparations. — ^They 

are  absorbed  from  local   applications.    The  smallest  doses  produce 

such  symptoms  as  cinchonism,  fulness  of  the  head  or  roaring  in  the 

head  and  ears.    After  larger  doses  dulness,  headache,  giddiness,  a 

flushed  dusky  and  moist  skin,  disturbed  sight  and  hearing,  and  tremor, 

develop.    Toxic  doses  produce  the  above  symptoms,  plus  eye-muscle 

Paralysis,  pupil  dilatation,   deafness,  increased  reflexes,  restlessness, 

delirium,  dyspnoea,  disturbed  circulation,  skin   eruptions,  sweating, 

^Bd  also  green  urine.     Postmortem  breaking  down  of  the   blood, 

^^eral  congestion,  and  serous  ecchymoses  are  seen. 

Administration. — Sodium  salicylate  is  the  best  preparation.     Its 
^crtion  is  most  prompt  and  certain;   it  is  soluble  and  least  irritating, 
^^here  it  fails,  other  preparations  are  usually  unsuccessful.    All  salicyl- 
ic reparations  are  absorbed  as  sodium  salicylate  produced  by  the  alka- 
line intestinal  juices.     Grains  xv  of  the  natural  acid,  which  is  better 
^Han  the  synthetic,  or  grains  xx  of  the  sodium  salt,  are  given  every  two 
^^^  three  hours  until  cinchonism  appears;    i.  e.,  until  slight  dulness, 
^ vspnoea  and  deafness  develop.    This  action  is  maintained  for  twelve 
liours,  when  the  interval  between  doses  is  lengthened  to  four  or  six 
l^ours.    The  eflfects  are  better  in  proportion  as  the  disease  is  more 
^<^ute,  the  symptoms  more  pronounced,  the  inflammation  greater,  the 
dumber  of  involved  joints  larger,  and  the  fever  higher.     It  is  well 
tolerated  by  children  and  usually  can  be  given  by  mouth  in  fluid,  if 
^ne  taste  be  disguised  by  wintergreen  oil,  syrup  of  ginger,  and  syrup 
^f  orange.    Even  then,  however,  it  is  frequently  nauseating. 

^ 

Sodii  salicylatis ovj. 

Sodii  bicsarb oiv. 

Synipi  zingiberis 3  j  • 

Syrupi  aurantii %]. 

Aqusp q.s.  iid  3iv- 

M.  et  S. — One  teaspoonful  every  three  liours. 

Theoretically  it  should  not  be  given  in  capsules  for  in  this  form  it 
^^y  irritate  the  stomach,  but  it  may  be  given  in  powders  wln'ch  are 
^*en  in  starch  wafers.  Because  the  action  of  sodium  salicylate  is 
analogous  to  that  of  quinine,  bromide  of  potassium  may  be  given  to 
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lessen  the  ringing  id  the  ears.    In  case  the  stomach  is  intolerant,! 
icylates  may  be  administered  in  pepsin,  or  given  by  rectum  in  pepton- 
ized milk.     When  given  as  an  inunction,  it  is  soon  found  in  the  urine, 
but  absorption  by  the  skin  is  uncertain.    Aspirin  is  le^s  irritating  to  ■ 
the  stomacli  than  salicylate  of  soda.     It  is  given  in  doses  of  five  to  " 
ten  grains  at  the  same  intervals.    Salol  (Phenylis  salicylas)  is  given 
in  the  same  tJose  at  the  same  interval,  but  the  kidneys  must  be  care- 
fully  watched. 

The  alkaline  treatment  is  said  to  decrease  the  heart  complications 
and  shorten  the  disease.  Though  these  claims  are  not  established, ^ 
the  alkaline  treatment  may  be  used  in  conjunction  with  the  salicy-' 
lates,  using  vichy  salts  with  enough  citrate  of  potassium  or  bicarbonatel 
of  soda  to  make  and  keep  the  urine  alkaline.  Long  ago  Fuller  advi^edj 
the  following: — 

^       ..    . 
Sodii  bicarbonntifi 5ss. 

Potassli  acetAtis .    5ss. 

Liquorifi  amraonii  ac«tatis  -    .    .ojij. 

AqiuB.    ....  ad  5ij* 

M.  f.  [taust. 
S. — To  be  taken  in  effervei^cenc<^  with — 

J*    . 

Acidi  citrici 
AqUBB 


5ij. 


Baginsky  thinks  that  the  administration  of  gr.  xv  toxl  of  potassium 

iodide  daily  produces  better  results  in  children  than  do  the  salicylates,  ■ 

Unusual  Results. — Unusual  results  nf  salicylate  treatment:  | 

1 .  N ervoiis * — S a  1  i cy  1  a t e  d el i r i u m  h a s  1  lee n  observe d  in  a n a? m i c  gi rl s , 
neurotics,  and  in  alcoholics.  It  may  be  violent  and  protracted.  Con- 
vulsions are  quite  infrequent;  they  are  centric, 

2.  Cardiac. — ^Small  doses  stimulate  the  heart.,  and  cardiac  depres-l 
sion  is  observed  only  when  the  largest  dosage  is  given,  when  thej 
preparations  are  impure,  or  when  the  heart  is  already  diseased.  If  thei 
heart  becomes  weak  or  irregular,  acute  myocarditis  is  probably  devel- 
oping and  salicylate  treatment  must  be  suspended,  the  dose  must  be* 
decreased,  or  the  heart  muscle  must  be  stimulated  by  coffee,  strychnine 
or  alcohol.  Slight  irregularity  without  weakness  is  not  a  contraindica- 
tion. Cardiac  depression  may  be  noted  in  nervous  subjects.  Thorne 
has  observed  collapse  from  aspirin. 

3.  Respiratory, — With   antecedent  or  concomitant  bronchitis,  the 
lungs  should  be  explored  for  possible  congestion  which  may  result 
from  the  remedy.    Cardiac  depression,  sudden  respiratory  failure  and 
violent  expiratory  dyspnoea  are  observed  in  a  few  cases.    Tuberculous  H 
patients  should  be  carefully  watched.  " 

4.  Renal, — Caution  is  necessary  in  old  nephritics,  because  the  sal- 
icylates are  excreted  by  the  kidneys  as  salicylic,  oxalic,  or  salicyhiric^ 
acids  and  as  salicin;  however  infective  albuminuria,  directly  due  to  ■ 
the  rheumatic  virus,  indicates,  rather  than  contraindicates,  the  use  of 
the  salicylates.     The  green  color  of  the  urine   is   due  to   indican 
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and  pyrocatechin.  Binz  believes  that  the  salicylates  may  induce 
abortion. 

5.  i4/imentory.— Vomiting  (v.  8.)  and  diarrhoea  may  result  from 
salicylate  treatment. 

DUgnostie  Therapy. — Senator  claimed  that  sodium  salicylate  is 
specific  in  true  rheumatism  and  inert  in  pseudorheumatism.  Though 
the  general  truth  of  this  statement  is  acknowledged,  its  application 
is  not  absolute.  Salicylates  are  of  some  value  in  the  arthritic  type  of 
grippe.  They  usually  are  useless  in  the  gonorrhoeal,  syphilitic,  tuber- 
culous, septic,  scarlatinal,  and  other  arthritides. 

Convalescence, — Absolute  rest  must  be  enforced  for  two  to  four 
weeb  to  save  the  heart. 


DENGUE. 

Definition. — An  acute  specific  infection,  occurring  chiefly  in  tropical 
wid  subtropical  countries,  extremely  contagious,  and  characterized  by 
fever,  an  initial  prodromal  eruption,  violent  articular  and  muscular 
pains,  and  a  secondary  polymorphous  eruption. 

Ktiology  and  Epidemiology. — The  actual  cause  is  uncertain.    A 
sniall  diplococcus  or  bacillus  resembling  the  Bacillus  influenzae  has 
been  described.     Graham  found,  in  the  blood-cells,  an  organism  re- 
semUing  the  Plasmodium  malariae,  but  small  and  unpigmented.    For 
this  reason  infection  has  been  connected  with  mosquito-bites.    Eberle 
describes  a  "plasmeba."    The  disease  is  very  contagious  and  seems 
disseminated  less  by  direct  than  indirect  infection,   e.  g.,  by  fomites, 
Wtes,  etc.    It  is  carried  by  pilgrims,  sailors,  and  emigrants.    The  dis- 
ease spreads  with  remarkable  rapidity  and  infects  large  numbers  of 
people.    Its  home  is  in  the  tropical  and  subtropical  zones  and  it  pre- 
vails chiefly  in  the  hot  months.    It  has  invaded  Europe,  Asiatic  Turkey, 
South  America  and  the  United  States.    It  is  remarkable  that  the  coast 
ports  are  alone  invaded.    It  very  seldom  reaches  inland,  and  even  in 
regions  where  the  disease  prevails  endemically,  closely  contiguous  in- 
land towns  and  higher  places  are  exempt.    Unhygienic  conditions  pro- 
mote its  development.    In  the  first  Philadelphia  epidemic  it  was  called 
"Front  Street  Fever,"  on  account  of  the  squalid  condition  of  the 
houses  along  the  river  front.    The  first  epidemic,  in  1779,  in  Java,  was 
described  by  Brylon,  and  Benjamin  Rush  wrote  of  the  Philadelphia 
epidemic  in  1780.    The  chief  later  epidemics  or  pandemics  occurred 
io  1818,  1824-1828  (reaching  Savannah  and  New  Orleans),  1830- 
1870  (again  reaching  America,  and  seen  even  as  far  north  as  Ohio), 
1876  (Virginia),  1889,  1890,  1895-1897.    The  morbidity  is  enormous 
but  the  mortality  is  strikingly  inconspicuous.     Epidemics  last  two  to 
five  months.    No  immunity  is  conferred  by  one  attack  and  two,  three 
or  even  four,  infections  have  been  observed. 

SymptOHUI. — ^After  an  incubation  of  one  to  two  days,  or  some- 
times  a  little  longer,  the  disease  begins  suddenly. 
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1.  Febrile  Sta^e.— The  fever  rises  quickly  to  102°,  104°  or  even 
107°,  usually  with  a  chill,  severe  frontal  or  orbital  headache,  sudden 
and  intense  pains  in  the  back  and  limbs,  which  incapacitate  ihe 
patient  while  walking  and  which  involve  especially  the  knees.  The 
names  **breakbone  fever/'  first  mentioned  in  llush*s  description,  and 
**  dandy  fever,"  given  because  of  the  mincing  gait  which  results,  bring 
out  this  salient  feature.  Dengue  is  thought  by  some  to  originate  from 
the  Spanish  for  *Mandy.**  The  joints  are  usually  swollen  (pseudorheu- 
matism),  and  many  of  them,  both  large  and  small*  are  involved  one 
after  another.  The  mujicles  are  often  painful  and  fhe  skin  is  some- 
times hypencsthetic.  The  pulse  averages  lOt).  The  face  i>  suffused 
and  swollen,  the  conjunctivte  are  injected*  the  flow  of  tears  is  increased, 
and  in  some  cases  there  is  coryza.  Total  anorexia,  foul  breath,  coated 
tongue,  and  great  thirst,  develop;  vomiting  is  occasional  and  constipa- 
tion the  rule.  The  prem-fmitartj  ra^h,  usually  hj^enemic,  is  of  short 
duration.  It  may  last  but  one  to  five  hours,  and  is  frequently  absent. 
The  urine  is  febrile.  Prostration  may  be  marked,  and,  in  some  cases, 
severe  delirium,  convulsions,  and  coma  may  develop.  This  stage  lasts 
three  days  ("three-day  fever")  and  ends  w*ith  profuse  sweating. 
Fever  is  absent  in  the  lightest  cases, 

2.  Exanthematous  Stage. — This  stage  begins  on  the  fourth  day, 
The  eroption  occurs  chiefly  on  the  face,  hands,  forearms  and  chesty 
and  is  decidedly  polymorphous.  It  has  been  described  as  scarlatini 
form,  morbilliform,  urticarial,  erysipelatoid,  lichen-like,  vesicular,  or 
even  pustular.  It  is  present  in  BO  to  100  percent,  of  the  cases.  It  is 
evanescent,  lasts  two  to  three  days,  and  is  followed  by  fine  desquama- 
tion and  by  intense  itching,  sometimes  by  falling  of  the  hair,  and  by 
cutaneous  hypera^sthesia.  The  throat  is  sometimes  red  or  even  in- 
flamed, and  occasionally  lymph-gland  enlargement,  parotitis  and  orch- 
itis occur.  The  fever  in  this  stage  may  be  elevated,  may  be  absentp 
or  subnormal  temperature  Ije  noted*  The  pain  often  recurs.  Herpes, 
splenic  tumor,  otitis,  albuminuria  and  leukocytosis  are  absent.  Leuko- 
penia is  persistent. 

Z.  OoEvalescence.  —  Convalescence  begins  in  five  to  seven  days, 
after  a  crisis  or  lysis,  and  is  very  tardy.  There  is  great  prostratioUt 
gastric  uneasiness,  insomnia,  emaciafion,  an<l  anainia,  all  of  which 
are  remarkable  after  such  a  short  disease.  In  no  other  disease  of  e<|Ual 
duration  is  such  marked  constitutional  disturbance  noted. 

Complications  and  Seqnels,— These  are  great  rarities.  Cutaneous 
or  gastric  hemorrhage,  neuralgia,  endocarditis,  pericarditis,  nephritis, 
pneumonia,  pleurisy,  oedema  or  ulcers,  rarely  tievelop. 

Prognosis. — Death  is  rare,  though  the  morbidity  is  enormous.  The 
highest  recorded  death-rate  was  ^  of  1  per  cent.  One  death  occurred 
in  7,435  cases  in  the  Anglo-Indian  army  (1S72),  and  10  deaths  in 
100,000  cases  occurred  in  Smyrna.  Relapse  may  occur  in  one  to  two 
weeks* 

Diagnosis. — The  geography  and  the  presence  of  an  epidemic  are 
suggestive.     The  exanthemata,  rheumatism,  insolation,  yellow  fever 
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(f.  V.)  and  epidemic  erythema  exudativum  midtiforme  may  be  suggested. 
Influenza  is  diflferentiated  by  its  epidemic-pandemic  incidence,  its 
occurrence  in  all  climates,  seasons  and  locations  (inland  as  well  as 
on  seaboard),  its  more  frequent  direct  infection,  the  more  general 
immunity  conferred,  the  higher  coincident  mortality  (pneumonia  and 
tuberculosis),  its  more  frequent  respiratory  catarrh  and  lung  compli- 
cations, its  more  severe  nervous,  intestinal  and  cardiac  symptoms, 
and  the  greater  frequency  of  herpes,  splenic  tumor,  otitis  media,  and 
albuminuria.  In  the  rare  cases  of  acrodynia,  observed  in  France, 
Belgium,  Turkey,  Persia,  and  Mexico,  Scheube  gives  the  following 
differential  points:    (1)  digestive  disturbance;   (2)  facial  swelling;    (3) 

pains  in  the  extremities,  sometimes  with  anaesthesia  of  the  soles;    (4) 

spastic  symptoms;   (5)  afebrile  course;   (6)  erythema  multiforme. 
Treatment. — Isolation  and  quarantine  are  necessary.    Pain  is  the 

prominent  indication,  for  which  antipyrin  and  salicylates  serve  fairly 

well,  though  they  are  much  inferior  to  opium. 


CHOLERA  ASIATIGA. 

Definition. — A  specific  infection  caused  by  Koch's  comma  bacillus. 
It  is  chiefly  disseminated  by  drinking-water,  is  characterized  clinically 
by  vomiting,  severe  purging,  and  by  such  symptoms  as  cardiac  failure 
and  suppression  of  urine  which  are  due  to  loss  of  fluids  and  to  toxaemia. 

History. — The  name  has  been  used  since  the  time  of  Hippocrates, 
Galen  and  Celsus,  but  apparently  not  for  Asiatic  cholera.  Asiatic 
cholera  is  said  to  have  existed  before  Christ,  and  travelers  in  India 
in  the  sixteenth  century  spoke  of  it.  Its  first  European  invasion  was 
in  1817,  from  which  time  our  knowledge  of  cholera  dates.  Other  epi- 
demics have  occurred  in  1826,  1832,  1847-1855,  1865-1867,  1873, 
1881-1884,  and  1892-1894.  Cholera  visited  America  in  1832-1835, 
1836,  1848,  1849,  1854,  1865,  1867,  and  1873.  This  was  the  last  epi- 
demic though  isolated  cases  have  occurred  since. 

Bacteriology. — Koch,  while  studying  cholera  in  Egj'pt  and  India, 
in  1883-1884,  discovered  the  specific  organism  in  the  faeces  during  life 
and  in  the  bowel  at  autopsy.  The  comma  bacillus  is  1  to  1.5  /i  long 
and  half  as  wide;  is  smaller  than  the  tubercle  bacillus,  but  more  plump 
and  curved;  is  motile  and  flagellated  (LoefBer).  GaflFky  (1887)  first 
obtained  pure  growths  on  various  media.  In  cultures  its  form  varies, 
bang  sometimes  S-shaped,  and  thread-  or  spirillum-like.  The  comma 
bacillus  is  found  in  the  stools  and  in  the  intestines,  usually  in  pure 
cultures.  After  several  days  it  may  be  found  in  the  bowel  wall,  though 
rarely  in  the  stomach  or  vomitus.  It  usually  disappears  from  the 
movements  after  six  to  eleven  days  and  very  rarely  reaches  the  blood 
or  viscera. 

Etiology. — In  its  dissemination  and  contagion,  cholera  resembles 
typhoid  rather  than  the  exanthemata,  i.e.,  infection  is  less  direct 
than  indirect.     Attendance  on  cholera  patients  is  not  dangerous  if 
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the  hands  are  kept  dean.  The  germ  is  very  susceptible  to  boiling, 
to  acids,  to  ordinary  antiseptics,  to  drying,  and  to  the  presence  of 
saprophytes  in  sewers  and  water.  There  is  little  risk  of  aerial  dis- 
seniinalion,  though  Hies  may  carrj^  infection.  Koch  early  maintained 
that  cholera  was  conveyed  by  water  contaminathn.  He  found  the 
cholera  vibrios  in  a  water*tank  in  Calcutta  from  which  infection  wu 
clearly  traced.  Fraenkel,  von  Ermingen,  Biernacki,  Lubarsch,  Loef- 
fler,  and  others,  found  it  in  flowing  and  stagnant  water*  Pettenkofer 
vigorously  objected  to  Koch's  teaching  and  insisted  that  individual 
and  local  disposition  was  more  essential.  He  even  swallowed  pure 
cultures,  and  luckily  escaped  infection.  It  is  well  known  that  cholera 
vibrios  may  be  found  in  the  movements  without  the  existence  of 
cholera  symptoms,  just  as  diphtheria  bacilli  may  be  found  in  healthy 
throats*  The  normal  acid  of  the  stomach  protects  the  individual  and 
animals  are  infected  experimentally  only  when  the  gastric  acidity  is 
neutralized  and  peristalsis  is  arrested  by  opium.  Nevertheless,  the 
terrible  Hamburg  epidemic  (1892-1804)  amounted,  as  Koch  said,  to 
a  demonstration  of  almost  laboratory  exactness.  The  disease  devel- 
oped ''explosively.'*  On  August  16  there  was  one  case;  by  August 
27  there  were  1,000  deaths,  and  September  3,  there  were  10,000  cases 
and  4,300  deaths.  The  total  mortality  was  over  8,300,  The  Hamburg 
drinking  water  came  on  filtered  from  the  Elbe  River,  which  was  then 
at  a  low  level,  the  weather  being  hot.  The  germ  was  found  in  this 
supply,  Altona  and  Wandsbeck,  which  are  parts  of  Hamburg,  had 
a  supply  of  g€^od  water,  and  practically  escaped.  That  part  of  Ham- 
burg which  used  .Vltona  water  was  exempt.  Instances  might  l>e 
multiplied.  The  cholera  germ  is  difficult  to  find  in  water  because  i 
is  so  easily  overgrown  by  saprophytes. 

Infection  by  ice,  by  milk,  by  green  lettuce,  by  flies,  or  in  the  labor 
tory,  is  less  common.    The  washing  of  infected  linen  is  particular 
dangerous  to  washerwomen.     In  India,  hundreds  of  thousands  of  pil 
grims  drink  the  **  holy  water"  of  the  Ganges,  in  which  they  also  bat' 
and  defecate.     Similar  infections  occur  in  the  pilgrimages  to  MecciM 
In  f firmer  years  the  caravans  carried  infection  from  India  through 
Persia  and  Afghanistan  to  Russia,  which  was  also  the  route  of  disser 
nation  in  1892.     Ships  from  the  Orient  are  extremely  dangerous. 

Individual  Prediaposition. — Decrease  of  physiological  resistance 
creases  the  risk  of  infection.  Acute  and  clironic  alcoholism,  the 
of  strong  purgatives,  dyspepsia,  overexertion,  poor  blood,  lack  of 
hygienic  conditions,  and  debilitating  diseases  are  therefore  predispotfj 
ing  factors.  By  counting  the  mortality  in  a  cholera-stricken  conil 
m unity  for  a  few  years,  it  can  be  seen  that  the  total  death-rate  is  not 
increased,  which  means  that  weakly  persons  succumb  to  cholera  an^ 
that  later  epidemics  of  other  diseases  have  a  diminishe*!  prey,  | 

Epidemics  involve  a  smaller  percentage  of  the  people  in  large  than 
in  small  cities,  but  they  last  for  months  in  large  cities  and  usus  " 
only  for  weeks  in  small  towns.    Epidemics  end  with  a  lessening 
tality,  and  both  their  ending  and  the  lessened  mortality  are  probal: 
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best  explained  by  the  decreasing  virulence  of  the  germ.  Warm  weather 
tends  to  increase  epidemics,  and  they  are  usually  checked  by  frost. 
Nevertheless,  Russia's  severest  epidemic  occurred  in  the  winter  time. 
Symptoms. — ^After  an  incubation  of  two  or  three  days  (one  to  eight, 
possibly  fourteen  days),  the  disease  develops  with  varying  virulence. 
The  bacilli  are  found  in  the  stools  of  some  healthy  persons.  Several 
stages  are  usually  described.  These  may  be  presented,  as  they  also 
correspond  to  clinical  types  of  different  severity. 

1.  Prodromal  Diarrhosa. — ^The  stools  contain  the  comma  bacillus, 
we  thin  and  normal  in  color,  are  voided  without  pain  or  tenesmus, 
and  sometimes  produce  only  moderate  depression  or  malaise.  The 
trouble  may  cease  here,  when  we  speak  of  cholera  diarrhoea,  or  it 
may  pass  into  the  choleraic  stage. 

2.  Gholeraic  Stage. — This  may  usher  in  the  disease  or  follow  the 
first  stage.    The  stools,  at  first  yellow  and  voided  frequently,  become 
colorless  because  the  bile  pigment  is  diluted  and  decreased,  and  be- 
come thin, — the  ominous   '* rice-water"   stools.     Diarrhoea   usually 
comes  on  for  the  first  time  at  night.    The  stools  may  number  twenty 
or  thirty  and  a  pint  to  five  quarts  (500  to  5,000  c.c.)  are  voided  daily. 
They  have  a  fetid,  not  a  fecal  odor,  and  contain  98  to  99  per  cent, 
water,  some  salts,  and  a  trace  of  albumin.     In  the  evacuations  are 
seen  flocculi  which  are  made  up  of  comma  bacilli,  leukocytes,  epi- 
thelial cells  or  shreds,  detritus,  and  sometimes  a  few  red  cells.    There 
is  often  gurgling,  although  little  gas  is  voided.     Much  fluid  is  thus 
lost  to  the  circulating  blood,  and  this  causes  some  of  the  following 
symptoms:  the  abdomen  is  flat,  usually  neither  tender  nor  painful, 
wd  fluid  may  be  percussed  in  the  bowels.     Vomiting  is  frequent,  but 
usually  follows  the  diarrhoea.     It  is  painless,  although  exhausting, 
wd  is  thin,  and  profuse,  even  to  three  quarts  daily.     Sometimes 
Koch's  bacillus  is  found,  or  again  either  urea  or  its  decomposed  pro- 
duct (carbonate  of  ammonia)  may  be  found  when  uraemia  exists.    The 
'im  early  shows  the  lack  of  fluid;  it  becomes  shrunken,  lax,  wrinkled, 
»nd  when  pinched,  its  folds  disappear  but  slowly.    The  nose  becomes 
small  and  pointed,  the  eyes  hollowed,  and  the  malar  bones  jut  out 
prominently  (facies  cholerica);  the  extremities,  nose,  and  ears  become 
cold  and  cyanotic,  and  grayish-blue  rings  develop  beneath  the  sunken 
eves.     If  pleurisy  or  dropsy  are  present  they  are  rapidly  absorbed. 
The  secretions  such  as  the  saliva  and  urine  l>ecome  lessened  and  dis- 
appear, though  nursing  mothers  may  sometimes  continue  to  secrete 
milk.    The  loss  of  fluid  occasions  distressing  thirst  and  muscle  cramps, 
especially  in  the  calves  of  the  legs,  but  also  in  other  nuiscles,  which 
are  found  dry  at  autopsy.    The  immense  transudation  into  the  bowel 
has  other  effects;  it  concentrates  the  blood,  whose  cells  and  htiMiio^lohin 
rise;   the  red  cells  may  total  six  to  eight  millions  and  the  serum  has 
a  speciflc  gravity  of  1,040  or  even  1,070  (1,028  bein^  the  normal). 
The  heart  tones  become  weak  and  the  pulse  rises  to  100,  because  the 
body  cannot  lose  10  per  cent,  of  its  fluid  without  injury.     The  heart 
has  not  enough  blood  upon  which  to  contract  and  the  blood  is  viscid; 
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the  heart  also  suffers  reflexly,  as  it  does  in  intestinal  incarceration, 
and  degenerates  from  absorption  of  toxins  (soluble  substances  from 
the  bacilli).    The  diificidty  in  oxygenation  increases  the  breathing  to 
thirty  or  forty,  and  occasions  precordial  and  epigastric  anxietA^    The 
vox  cholerica  is  due  to  the  dry  larynx  and  weak  muscles.    The  reflexes 
are  decreased  or  absent,  the  pupils  tardy;   the  sensorium  is  normal, 
although  exhaustion,  apathy,  and  vertigo  are  usuaL    The  urine  con- 
tains albuMiin  and  casts  which  are  largely  hyaline.    While  the  external 
parts  are  colder  by  5^  to  10°  or  more,  the  patient  feels  hot,  and  theJ 
internal  temperature  may  be  102°  or  higher.     The  loss  of  weight  is\ 
great  (even  0,5  to  1  per  cent,  hourly  I),     In  some  few  cases  the  patient 
dies  before  diarrhixa  develops  (cholera  sicca).     Sometimes  these  arcl 
cases  incorrectly   diagnosticated.     Recovery  is  possible,  even    ^ntb.1 
these  ominous  symptoms;    reaction  may  set  in,  the  diarrhoea  andl 
algidity  may  lessen,  the  heart  may  improve,  and  eiythematous,  roseo-i 
lous,  urticarial  and  other  rashes  may  develop.     The  urine  is  often 
albuminous,  and  indican,  which  was  previously  absent,  may  reappear;^ 
the  urea  is  increased  two-  or  threefold  and  the  ethereal  sulphates 
increased.    The  symptou^s  are  then  chiefly  toxic,  and  probably  result 
from  absorption  of  the  cholera  and  other  toxins  from  the  intestine  (thes 
called  rbolera  tfjphoid, — i.  f.,  cholera  with  a  pronounced  typhoid  state).l 

3.  Stage  of  Collapse  .—This   stage    is    characlerized    by   asphyxia 
(literally  meaning  without  pulse),  paralysis,  or  algidity.     The  hear 
tones  are  inaudible,  the  radial  pulse  is  imperceptible,  the  arteries  are 
empty,  and  the  veins  are  foil.    In  days  of  venesection  the  blood  woul<f 
not  drain  from  the  incised  veins,  and  at  autopsy  little  or  no  blood 
escapes  from  the  vessels.     The  picture  is  that  of  collapse.     The  skil 
is  lead-colored,  cyanotic,  even  violet  or  purple,  and  will  not  vesicate 
after  blistering.    There  is  dyspncea,  the  expired  air  is  cool,  the  voic 
gone,  the  mouth  Hrj',  the  conjunctivte  dry  or  opaque,  and  the  lids  are  ' 
parted,  yet  the  mind  is  clear.     The  evacuations  cease.     Pericardial 
or  pleural  rubs  may  be  heard,  due  to  the  great  viscidity  found  in  al 
the  serosa?  at  necropsy*     Very  few  cases  with  the  symptoms  of  cholera 
typhoid  react  and  recover,  but  most  of  them  die  within  a  few^  hoursj 
or  within  a  day  or  two.     After  death  the  muscles  frequently  contract/ 
to  the  great  terror  of  observers.     The  face  is  distorted,  the  fingers _ 
flexed,  and  the  legs  drawn  up,     Post-agonal  rise  in  temperature  maj 
occur.    At  autopsy  the  small  intestines  are  injected,  filled  with  ric 
water  contents,  their  epithelium  or  villi  are  destjuamated  or  necrose 
the  lymphatic  structures  are  sometimes  swollen,  reddened  and  reticu- 
lateJ.     Comma  bacilli  are  found  in  the  stools  and  intestinal  wall, 
and  occasionally  there  is  an  agonal  inva^nation  of  the  gut.     The 
muscles  are  dry,  the  spleen  small,  and  the  kidneys  show  a  pale  corteji^ 
with  great  cortical  degeneration,  especially  in  the  convoluted  tubules^B 
the  renal  changes,  once  attributed  to  loss  of  water  and  disturbed  cir- 
culation, are  probably  toxtemie. 

Complications. — ^The  so-called  croupous  or  diphtheritic  enteriti|H 
due  to  the  pyogenic  cocci.    Diphtheroid  changes  may  also  be  faund^ 
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in  the  uterus,  vagina  and  throat.  Hemorrhages  from  mucous  or  serous 
surfaces,  though  usually  small,  may  occur.  Pneumonia  (20  per  cent, 
of  fatal  cases),  pleurisy  or  lung  infarct;  skin,  parotid  or  other  sup- 
purations; icterus,  bronchitis,  venous  thrombosis  or  post-febrile  psy- 
choses, are  uncommon.  Griesinger's  "cholera-typhoid"  is  the  most 
frequent  sequel  (25  per  cent,  of  cases);  nervous  complications  and 
unemia  are  far  less  common  causes  than  the  toxins  absorbed  late  from 
the  intestine  and  operating  intensely  on  the  already  exhausted,  slightly 
degenerated,  and  anaemic  brain. 

Diagnosis. — Diagnosis  is  usually  easy  in  the  presence  of  an  epi- 
demic.   The  first  cases  occasion  the  most  difficulty,  especially  if  they 
are  light.    As  already  stated,  robust  individuals  may  not  react  to  the 
germs  found  in  their  stools;    simple  diarrhoea  may  result  in  other 
cases,  and  only  a  mild  depression  may  mark  some  cases  known  as 
cholerine.    On  the  other  hand,  aged,  weakly,  or  tuberculous  persons 
may  succumb  to  cholera  before  its  characteristic  stages  develop.    In 
clinically  suspicious  cases,  laboratory  measures  are  necessary  for  diag- 
nosis.   The  pseudocholera  vibrios  in  the  Elbe,  Seine,  or  Danube 
Canal  (Vienna)  are  differentiated  with  difficulty.    The  comma  bacillus 
is  obtained  (a)  in  nearly  pure  cultures  from  the  stools,  especially  from 
their  shreds;    (6)  in  peptone  cultures  (1  per  cent.,  with  1  per  cent, 
salt)  in  which  the  germs  are  found  on  the  surface  in  six  hours,  because 
they  rise  to  obtain  oxygen;  (c)  in  10  per  cent,  gelatin  plates,  in  which 
they  develop  in  fifteen  to  twenty  hours;  (d)  the  nitrosoindol  (cholera- 
red)  reaction  results  on  adding  sulphuric  or  hydrochloric  acid.     It 
was  thought  that  no   other   bacterium  produced  both  nitrates  and 
iodol,  but  the  pseudocomma  organisms  may  produce  the  same  reac- 
tion;   (fi)  in  animals,  in  which  the  cholera  germ  produces  a  sudden 
fall  of  temperature,  but  this  is  uncertain;    (/)  Pfeiffer*s  test  is  the 
sole  absolute  criterion,    according   to   which   the   blood  of  animals 
immunized  to  cholera   produces    agglutination   of   the  true  cholera 
bacillus. 

Cholera  nostras  produces  a  similar  picture.  It  is  usually  less  severe, 
though  sometimes  fatal.  In  some  of  these  cases  the  Finckler-Prior 
comma  bacillus  is  found,  but  in  the  majority  of  cases  it  is  absent  and 
other  microbes  are  present,  such  as  the  colon  bacillus,  and  less  often 
the  streptococcus,  staphylococcus,  and  a  bacillus  like  the  Bacillus 
subtilis;  vibrios,  proteus  and  pyocyaneus  forms;  an  encapsulated 
bacillus;  Gartner's  Bacillus  enterides;  in  meat,  anaerobic  forms;  and 
in  mdlusks,  Zieber's  Bacillus  piscicidus  agilis.  It  is  possible  that 
many  of  our  domestic  intestinal  organisms  may  become  virulent. 
Liebenneister  said  cholera  nostras  bears  the  same  relation  to  cholera 
Asiatica  as  varicella  does  to  variola,  German  measles  to  measles,  or 
epidemic  icterus  to  yellow  fever.  It  occurs  at  the  same  season.  Its 
symptoms  differ  chiefly  in  degree,  and  occasionally,  a  large  percentage 
^even  40)  of  deaths  occur,  chiefly  in  the  extremes  of  life. 

Arsenical  poisoning,  peritonitis,  and  intussusception  may  without 
bacteriological  confirmation  closely  resemble  cholera. 
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Prognosis.— The  prognosis  is  always  grave.  Cholera  ranks  next 
after  the  plague  in  death-rate,  and  averages  over  50  per  cent.,  prob- 
ably nearer  60  per  cent. ,  and  sometimes  80  per  cent* ;  100,000  to  700,0(X) 
die  yearly  in  India.  In  1883,  28,000  died  in  Egj^pt,  8,605  died  in  Ham- 
burg, and  800,000  in  Russia  (1892-18'J4).  About  45  percent,  of  the 
deaths  in  Hamburg  occurred  in  the  first  twenty^four  hours  and  17 
per  cent,  in  forty-eight  hours,  whence  the  prognosis  is  more  favorabl 
if  patients  last  longer  than  two  days;  85  per  cent,  die  when  the  sta 
of  collapse  is  reached.  Light  cases  may  become  severe  or  the  wo: 
cases  may  recover.  Unfavorable  factors  are  youth  and  old  age;  pre] 
nancy;  colorless  stools,  early  frequent  movements,  early  vomitingj 
anuria  and  low  peripheral  temperature. 

Treatment.— '1.  ProphylaxiB.~Quarantine    of    ships,    isolation    ofj 
early  cases,  thorough  disinfection  of  the  stools,  soiled  linen,  etc.,  an 
special  attention  to  light  cases  and  to  any  suspicious  diarrhoea,  a 
most  important.     In  convalescence  the  stools  may  remain  infectivi 
for  seven  weeks  (Kolle).     Despite  the  sudden  outbreaks  in  German 
in  1892-1894,  sanitarj*  measures  kept  the  total  of  deaths  at  10,000, 
while  in  Russia  800,000  died  in  the  same  period.     Individual  prophV' 
laxis  concerns  the  maintenance  of  the  physiological  resistance;  mode 
ation  in  eating  and  drinking;    the  boiling  of  water  for  drinking  and 
washing;    the  boiling  of  milk;    care  in  regard  to  ice;    avoidance  of 
green  fruits  or  vegetables,  and  of  contamination  of  food  by  flies.    The. 
prophylactic  serum  of  Ferrdn  and  Haifkine  is  valuable.    In  one  sen 
of  cases  the  use  of  the  serum  reduced  tlie  morbidity  two-thirds  am 
the  mortality  one-half. 

2.  DiarrhcBa.— This  should  be  treated  by  absolute  rest  in  bed,  and  b^ 
initial  cleansing  of  the  bowels  wih  calomel  and  castor  oil;  thin  grue! 
should  be  given  as  a  diet;  red  wine  with  aromatics,  tea,  and  fui 
doses  of  bismuth  and  opium  should  be  given.  Intestinal  antisepti 
are  inert.  The  diarrhcea,  except  the  early  movements,  is  not  easil 
stopped,  because  absorption  is  arrested.  Cantani  advised  that  1  or 
2  quarts  of  1  per  cent*  tannic  acid  solution  be  given  slowly  by  rectum 
in  the  hope  that  it  would  reach  the  small  intestine,  and  Griesin 
advised  that  larger  quantities  be  given,  and  that  expulsion  by 
rectum  be  forcibly  prevented.  The  fluid  was  given  until  it  was  vomitedj 
apparently  with  some  results. 

3.  Vomiting. — Vomiting  is  intractable.     Fluids  should  not  l>e  with* 
held.    The  stomach  may  be  washed  with  normal  salt  solution.     Hot 
wine,  caniphor,  coflfee,  champagne,  and  h\7>odermics  of  morpliia  a 
also  indicated. 

4.  Heart. — Failing  heart  action  and  renal  secretion  are  sometim 
helped  by  a  warm  bath.     Hypodermatoclysis  was  recommended  h 
Cantani  (1865)  and  intravenous  transfusions  were  employed  by  He 
mann  and  Latta  (1830).    Their  use  was  studied  during  the  Ham 
epidemic  and  their  employment   often   increased   the   heart's    fo: 
and  benefitetl  the  general  condition  greatly,  at  least  for  a  time 
results  are  somewhat  better  than  the  mortality  (65  to  77  per  cent*] 
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would  indicate,  for  they  were  used  in  the  stage  of  profound  collapse 
(where  the  death-rate  is  as  high  as  85  per  cent.)  If  used  earlier  the 
results  might  have  been  better.  The  kidney  secretion  is  apparently 
little  influenced  by  this  treatment. 

6.  MoflcleB. — Muscular  cramps  are  helped  by  warm  baths,  sinap- 
isms, friction,  local  heat,  saline  infusions,  and  morphine,  which  should 
be  given  hypodermatically. 

6.  Gonvalescence. — In  convalescence,  great  care  is  necessary  lest 
the  diarrhoea  return. 

Other  symptoms,  complications  and  sequels  are  treated  expectantly. 


TELLOW   FEVER. 

Definition. — A  specific  infection  of  unknown  etiology,  which  is 
transmitted  by  the  mosquito,  is  endemic  in  the  American  tropics  and 
subtropics,  and  is  characterized  pathologically  by  moderate  degenera- 
tion, especially  of  the  liver  and  kidneys,  and  clinically  by  a  rapidly 
devdoping  fever,  by  icterus,  albuminuria,  adynamia,  haematemesis, 
and  by  other  hemorrhages. 

Etiology. — ^The  cause  is  unknown,  although  two  microorganisms 
have  been  especially  obtained:  (1)  Sanarelli's  Bacillus  icteroides,  which 
is  said  to  be  present  in  the  blood,  spleen,  liver  and  kidneys,  but  not 
in  the  intestine;  it  is  a  facultative  anaerobe,  with  rounded  ends,  2  to 
4  fi  long  and  half  as  wide;  positive  agglutination  tests  are  said  to 
have  been  made;  its  action  is  said  to  be  fourfold:  (a)  steatogenic 
(producing  fatty  degeneration);  (6)  congestive  and  hemorrhagic;  (c) 
emetic,  and  (d)  icterogenic.  Sanarelli's  organism  is  generally  con- 
sidered as  a  contamination.  (2)  Sternberg's  bacillus,  resembling  the 
influenza  germ.  While  the  cause  is  not  known,  it  is  certain  that  the 
disease  is  transmitted  by  the  mosquito  {Culex  or  Stegomyia  fasciata). 
This  was  first  suspected  by  Carlos  Findlay,  in  1881,  and  the  mosquito 
was  demonstrated  to  be  the  intermediate  host  by  the  investigating 
board  composed  of  Walter  Reed,  James  Carroll,  A.  Argamonte  and 
J.  W.  Lazear.  Dr.  Carroll  recovered  from  a  severe  attack,  but  Dr. 
Lazear  died  from  inoculation.  Dr.  Myers,  of  the  English  Commis- 
sion, also  succumbed.  The  Culex  fasciata  breeds  not  only  in  stagnant 
street  pools,  but  also  in  cesspools  and  sewers,  whence  its  special 
danger  in  unhygienic  subtropical  and  tropical  towns.  Voluntary 
inoculations  by  mosquitoes,  which  twelve  days  previously  had  bitten 
yrflow-fever  patients,  in  the  first  three  days  produced  yellow  fever 
in  non-immunes.  Findlay  failed  to  prove  his  correct  suspicion  because 
he  only  allowed  the  mosquitoes  three  to  six  days  in  which  to  develop 
the  germs  which  they  had  absorbed,  while  twelve  days  are  necessary. 
As  in  malaria,  the  tropical  foci,  the  hot  summer  and  autumn  seasons, 
the  invasion  of  low  altitudes,  river  courses  and  coast  towns,  humidity, 
and  exposure  to  night  air,  are  conditions  which  promote  yellow  fever 
because  they  are  suitable  to  the  mosquito.     Frost  stops  infection 
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because  it  kills  the  mosquito.    Direct  contagion  from  person  to  person 
is  unlikely.     Nurses  and  physicianis  are  seldom  infected  from  contact^J 
with  yellow4ever  patients.     Persons  going  from  the  City  of  Mexico^| 
to  Vera  Cruz  may  acquire  the  disease,  hut  on  coining  home  with  it 
they  do  not  cause  its  dissemination,  because  the  mosquito  is  not  pres-^_ 
ent.     Postmortem  wounds  and  direct  voluntary^  inoculations,  howeverjfl 
have  directly  communicated  the  disease.     The  yellow-fever  virus  is 
the  only  virus,  infecting  man,  which  passes  through  fine  filters.     It 
was  thought,  until  recently,  that  fomites,  clothing,  etc.,  were  infective, 
but  Reed  s  committee  has  experimentally  exploded  this  theory.    Volun- 
teers remained  in  rooms  occupied  by  yellow-fever  patients  and  slept 
in  their  soiled  linen  without  contracting  the  disease. 

Fredisposition. — The  lighter  races   are  more  prone  to  infection. 
The  viilue  of  acclimatization  has  been  overestimated,  and  it  is  thought 
that  immunes  are  merely  those  who  have  had  light  and  unrecognized™ 
infections.    Most  cases  occur  in  males  between  twenty  and  forty  yeaiiH 
of  age.    Yellow  fever  is  kept  alive  in  endemic  foci  by  mild  eases^  espe-~ 
cially  among  the  Creole  children. 

Foci  and  Epidemiology,— The  two  prominent  homes  of  yellow  fevefM 
are  (1)  Mexico,  the  Antilles,  Mexican  Gulf  and  Caribbean  Sea;   and 
(2)  Africa,  from  Senegal,  through  Sierra  Leone,  to  the  Gold  Coast* 
The  first  clear  descri]>tion  of  yellow  fever,  according  to  Sodr<?  and 
Couto,  was  in  16S6,  but  certainly  yellow  fever  was  known  before  th^^ 
discovery  of  America.     It  reached  this  country  possibly  in  the  sidH 
teenth  century  and  has  extended  as  far  north  on  the  coast  as  Bostoi^l 
and  on  the  Mississippi  River  as  far  as  St.  Louis.    It  has  reached  Quebec 
and  Chicago.     In  Philadelphia  (1793,  1797-1798),  4,041  died  in  a 
year;  in  New  York,  2,0S0;  and  in  New  Orleans,  in  1853,  8,000  died. 
Epidemics  occurred  also  in  1802,  1805,  1853,  1867,  1873,  1878,  and  to 
a  slight  degree  in  1S97-1899;    New  Orleans  was  visited  severely  in 
1905;    there  were  about  9,000  cases  and  1,000  deaths.     Europe 
seldom,  but  South  America  is  frequently,  invaded. 

General  Clinical  Description, — Incubation. — The  incubation  avei 
ages  three  or  four  days.    Prodromal  symptoms  are  not  infrequent  an^ 
last  less  than  a  day.    They  may  be  malaise,  fatigue,  headache,  dyspe] 
sia,  colic,  or   other   indistinctive  symptoms.     The  disease  is  oft( 
divided  into  stages,  not  all  of  which  are  always  present: 

Stage  I- — The  stage  of  congestion  begins  (a)  with  some  headache? 
frontal,  supraorbital  or  retroocular,  the  earliest  and  most  prominent 
symptom;   (b)  sometimes  with  a  chill;   (c)  with  flushed  face;  the  co 
junctivic  are  injected  and  sometimes  icteric  even  at  ihis  stage; 
eyes  are  sensitive  to  light,  the  lids  somewhat  puffed  up  and  the  exp: 
sion  is  a  mixture  of  pain,  restlessness  and  confusion »  comparable 
the  alcoholic  facies;    (d)  with  backache,  and  pains  radiating  into  the 
calves  of  the  legs;    ie)  with  fever  rising  to  104*^  or  more;   and  (/)  with 
a  full,  tense  pulse  of  100  to  110. 

The  tongue  is  usually  clean  or  slightly  coated  dorsally,  and  its  tip 
and  edges  are  red.    The  urine  is  febrile  and  very  early  albuminoufl 
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Tbe  skin  is  intensely  red  and  dry.  The  epigastrium  is  tender  early 
JB  the  disease  and  there  is  marked  gastric  irritability  and  intolerance 
of  food,  water  and  medicine.    This  stage  lasts  two  days  or  somewhat 


Stage  n. — The  remission  stage,  stage  of  calm,  or  deceptive  stage, 
occurs  in  some  cases  and  is  so-called  because  of  later  severe  symptoms 
foDowing  this  remission.  The  fever  may  fall  nearly  to  normal  or  to 
subnormal;  the  pulse  falls  to  80  or  90,  and  pain  and  hyperaesthesia 
remit.    Slight  jaundice  may  now  be  first  apparent. 

Stage  m. —  The  Reaction  Stage. — Slight  temperature,  the  "black 
Tomit'^  {vomito  negro)  of  blood,  hemorrhage  into  the  nose,  intestines, 
uterus  or  skin,  hiccough,  epigastric  pain  and  tenderness,  liver  enlarge- 
ment, and  icterus  of  the  skin  and  accessible  mucosae  usually  mark 
this  period.  The  urine  becomes  scant  and  is  laden  with  bile  pigment, 
or  its  secretion  is  suppressed;  the  pulse  becomes  weaker,  and  such 
nervous  symptoms  as  insomnia,  prostration  and  restlessness  may 
appear. 

Various  issues  are  henceforth  possible:  (a)  Gradual  amelioration; 
(i)  fatal  anuria;  (c)  profuse  hemorrhages;  especially  from  the  ali- 
mentary mucosa,  which  usually  end  in  fatal  collapse,  and  rarely  in 
^lecovery;  (d)  profound  icterus,  which  results  in  adynamic  phenomena 
^Uid  usually  in  death,  though  recovery  is  possible,  and  (e)  death,  with 
pfonounced  cardiac  insuflBciency. 

Special  forms  of  yellow  fever  are  described  by  Soud^  and  Couto 
^hich  vary  with  the  intensity  of  infection  and  of  special  visceral  in- 
volvement.    (A).  Variations  in  intensity  include  (1)  light,  abortive, 
^^nbulatory,  atypical  forms,  especially  in  children ;  (2)  the  usual  severe 
'orms,  and  (3)  the  foudroyant  type,  which  is  rapidly  lethal  in  twenty- 
'•our  to  forty-eight  hours.    (B).  Visceral  jorms:  (1)  The  hepatic  type, 
"^^hich  is  slow,  with  two  weeks  of  the  status  typhosus,  often  with  nor- 
*^^al  temperature  and  sometimes  with  hemorrhages;    (2)  the  urjemic 
^^pe,  often  with  early  death;    (3)  the  hemorrhagic;    (4)  the  cardiac; 
^-^d  (5)  nervous  or  atactic  type. 

Special  Sj^ptomatology. — 1.  Fever. — The  fever  is  neither  cyclic 

•^'^r  diagnostic,  though  Sternberg  considers  that  there  is  a  single  febrile 

K^aroxysm  of  two  to  seven  or  eight  days.     It  is  usually  highest  in  the 

^Tst  stage,  and  reaches  an  average  of  104°  (though  sometimes  even 

^^"Caching  108°).    It  may  fall  on  the  second  or  third  day  to  nearly  nor- 

^^lal  in  benign  cases  or  in  the  ominous  ura?mic  type.     High  fever  on 

^T  after  the  second  day  (second  stage)  is  a  poor  prognostic,  and  is 

%)nietimes  due  to  secondary  infection  with  the  pyogenic  cocci,  or  the 

typhoid  or  colon  bacillus.     In  the  second  stage  the  fever  is  usually 

octween  99°  and  100°,  and  may  rise  in  the  third  stage.    A  high  post- 

Hiortem  rise  is  frequent.     In  convalescence,  the  temperature,  aside 

from  complications,  is  always  subnormal. 

2.  Hervoua  Symptoms. — Nervous  symptoms  are  often  absent  in 
both  benign  and  malignant  cases.  Insomnia  and  headache  are  com- 
mon in  the  congestive  period.     Delirium  is  infrequent,  and  in  80  per 


216 


THE  SPECIFW 


cent,  of  the  cases,  is  ortemic  rather  than  purely  toxpemic*  Atactic  symp- 
toms are  far  more  common  in*  children  than  in  adults  although  they 
may  develop  in  alcoholics  and  in  the  debilitated.  In  children,  the 
status  typhosus  or  itieningo-eneephalitic  symptoms  (convulsions,  even 
yneciual  pupils,  Cheyne-Stokes  breatliing,  and  coma)  are  possible. 
Pathologically  J  few  changes  are  found  except  the  slight  degenerations 
common  to  the  febrile  stage,  punctate  hemorrhage  (mostly  agonal)^ 
or  bile-tinging* 

3,  Circulatory  Symptoms. — (a)  The  pulse  in  the  congestive  stago^B 
is  usually  100  to  130  and  is  tense  from  increased  blood  pressure;   onS 
the  third  day,  90  to  100  (even  70  to  80);  in  the  second  stage  it  is  still 
lower  in  benign  and  more  rapid  in  severe  cases  (110  to  140),  is  small, 
and  the  manometer  shows  lowered  arterial  tension;   in  convale-scence 

it  is  usually  slow  (50  to  60,  or  even  30),    Faget,  of  New  Orleans,  exn<-^ 
pha.sized   the  slowing  of  the  pulse  with  maintenance  of  the   fever," 
which  he  and  others  consider  almost  pathognomonic.     (6)  In  severe 
forms  tlie  first  tune  over  the  apex  of  the  heart  becomes  weak  and  is 
finally  lost.    The  same  is  true  of  the  second  tone.    The  heart  action 
is  rarely  irregular  or  intermittent.     Embr)'0€ardia  is  found  in  severe 
cardiac  types.    In  the  second  or  third  stage,  cardiac  dilatation  is  com- 
mon (in  70  per  cent,  of  autopsies).    Cardiac  insufficiency  may  develop 
early  or  late.    These  cardiac  signs  are  due  to  cloudy  and  fatty  myo«^ 
cardial    degeneration;    pericardial    and   endocardia!   ecchymoses   areS 
frec|uent.      Cardiac  action  is  exaggerated  when  uraemia  is  present. 
Endocarflitis,  pericarditis  and  acute  aortitis  are  infrequent  complica- 
tions,   (r)  There  may  be  some  ana*mia,  but  often  there  is  none.    The 
w^hite  cells  are  decreased  in  proportion  to  the  severity  of  mfection. 
The  polyiiuclears  are  relatively  increased. 

4.  Respiratory  Symptoms* — Respiratory  symptoms,  such  as  dyspnoea, 
may  be  due  to  intercurrent  infhimnmtion  or  more  often  to  cardiac  obh 
renal  complications.  ^ 

6.  Digefltive  Tract. — Severe  hiccinigh  is  attributed   to  irritation  of 
the  phrenic  nerve  by  distention  of  the  stomach  or  by  enlargement  olL 
the  liver.     Epigastric  pain,  tenderness  and  anxiet)''  may  be  sympto^ 
matit*  of  cardiac  tlistress,  premonitor}^  of  the  black  vomitings  or  indica- 
tive of  disturbed  circulation  in  the  medulla,  which  is  expressed  in  the 
endings  of  the  vagus* 

6.  Icterus  (YeUow  Fever,  Typhus  Icteroides). — Jaundice  may  a{ 
pear  early,  but  usually  develops  on  the  third  to  the  fifth  day.  It  is 
frecjuently  absent  in  tliildrcn,  or  in  cases  of  early  death  from  nra'mia 
or  from  nervous  symptoms.  According  to  Frraud,  it  is  absent  in  50 
per  cent,  of  cases  which  recover.  The  explanation  for  this  is  an  open 
question.  Feraud  distinguishes  two  forms  {a)  the  early,  lighter  jaund- 
ice, due  to  litood  pigment,  and  (b)  the  later  and  more  severe  type  due 
to  bile  pigments,  Sodr^'  declares  that  the  yellow-fever  liver  cannc 
produce  bile  pigments. 

7.  Liver, — The  liver  is  slightly  enlarged   and  is  tender.     Patho- 
logically, its  color  is  light,  and  it  has  a  cooked  appearance.    The  left 
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lobe  may  reach  the  spleen.  On  section,  it  is  oily,  fatty,  aneemic,  and 
under  the  lens,  shows  fatty  degeneration,  disorder,  and  deformation 
of  the  liver  cells. 

8.  Urine. — The  urine  is  early  febrile,  is  sometimes  scanty,  and  shows 
decreased  urea,  uric  acid,  chlorides  and  phosphates.    Albuminuria  is 
an  important  finding  and  occurs  in  88  per  cent,  of  cases  in  the  first 
three  days.    Leucin  and  the  bile  pigments  are  common.    Indicanuria 
is  very  infrequent.    Casts  are  common.    The  kidneys,  anatomically, 
are  normal  in  size,  rather  pale  or  yellowish,  and,  microscopically,  show 
grttLt  fatty  degeneration  of  the  tubules,  which  in  severe  cases  are 
actually  choked  by  desquamated  epithelium  and  casts.    The  glomeruli 
show  remarkably  few  changes.    Anuria  is  due  to  these  changes  and 
to  lowered  blood  pressure;  it  is  fatal  in  97  per  cent,  of  cases.     Uroemia 
causes  33  per  cent,  of  the  fatalities;  it  is  marked  by  delirium,  nervous- 
ness, restlessness,  twitching  or  convulsions,  by  decreased  or  suppressed 
urine,  by  rapid,  slow,  forced,  irregular,  labored,  or  Cheyne-Stokes 
breathing,  and  by  tense  pulse.    Death  in  coma  may  occur  as  early  as 
the  third  day.    Urcemia  and  anuria  are  rare  in  children. 

9.  Hemorrhages. — ^These  may  occur  anywhere.  They  are  most 
frequent  in  (a)  the  alimentary  tract,  (6)  the  nose,  and  (c)  the  uterus. 
They  result  from  fatty  degeneration,  undue  permeability,  or  actual 
rupture  of  the  bloodvessels,  (a)  Alimentary  tract.  Hemorrhages 
may  occur  from  the  mouth,  tongue,  lips,  stomach,  or  intestine.  The 
black  vomit  is  gradually  transuded  blood  altered  by  the  gastric  acid; 
it  most  often  occurs  on  the  fourth  to  the  sixth  day;  it  is  the  ordinary 
**cofiFee  grounds"  vomit  or  is  ink-like;  the  stomach,  at  autopsy,  shows 
the  black  contents,  congestion,  or  even  dark  discoloration,  epithelial 
desquamation  and  fatty  change  in  the  muscularis.  Hemorrhage  from 
the  small  intestine  is  almost  equally  frequent.  (6)  EpiMaxis  may 
occur  eariy  or  late,  is  often  profuse,  and  sometimes  fatal,  (c)  Uterine 
hemorrhages  are  severe,  especially  at  the  menstrual  periods,  and  in 
pregnant  women  cause  abortion  or  premature  delivery.  Less  frequent 
are  (d)  skin  petechiop,  which  are  found  sometimes  in  large  plaques  or 
hypostatic  ecchymoses,  clinically  and  at  postmortem;  (e)  muscular 
hemorrhages  which  are  painful,  often  large,  and  which  sometimes 
suppurate.  (/)  Hemorrhage  in  other  mucosa^  (larj'nx,  urethra,  and 
eye),  theserosse  (pleuree,  endocardium,  or  meninges),  or  in  the  viscera 
(brain,  medulla,  and  lungs). 

Ctomplications  and  Sequel®.— These  include  (1)  secondarj^  infec- 
tions with  the  pneumococcus,  pyogenic  cocci,  or  the  colon  bacillus, 
such  as  endocarditis,  pericarditis,  pneumonia,  erysipelas,  parotitis, 
arthritis,  suppuration,  and  gangrene.  (2)  Coincident  typhoid,  malaria, 
influenza,  and  insolation.     (3)  Post-febrile  psychoses. 

Diagnoaia. — ^The  diagnosis  is  usually  easy  from  (1)  the  flushed, 
semi-intoxicated  facies;  (2)  icterus;  (3)  the  almost  invariable  and 
eariy  albuminuria — the  most  valuable  finding  in  doubtful  cases;  (4) 
Uack  vomit,  gastric  intolerance,  and  epigastric  uneasiness;  (."))  other 
hemorrhages,  and  (6)  the  slow  pulse,  which  is  absent  in  some  severe, 
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but  therefore  clear,  cases.  Dengue  lacks  these  features.  Pernicious 
Wralaria,  with  icteruSt  is  distinguished  by  the  blood  findings,  the  enlarge- 
ment of  the  spleen  (always  absent  in  yellow  fever),  the  infrequency  of 
early  icterus,  albuminuria  and  hemorrhages  (except  ha;maturia)* 
This  form  of  malaria  is  rare  in  the  cities,  whence  the  constant  sugges- 
tion of  yellow  fever,  when  more  than  sporadic  cases  are  reported. 
WeiVs  disease  (infectious  jaundice),  and  acute  yellow  atrophy  of  the 
liver  are  usually  readily  distinguished. 

Prognosis. — The  mortality  of  epidemics  varies  from  10  per  cent,  to 
85  per  cent.  The  average  death-rate  is  about  30  per  cent.  The  mean 
death-rate,  according  to  age,  is  33  per  cent,  (one  to  three  years),  14 
per  cent,  (four  to  eighteen  years),  and  37  per  cent,  (nineteen  to  forty ^ 
years).  Unfavorable  events  are  the  early  development  of  the  third V 
stage,  hepatic,  renal,  or  cardiac  insufficiency,  the  typhoid  state,  diffuse 
hemorrhages,  combination  of  special  types  (cardiac  plus  renal»  or 
hepatic  plus  renal),  high  fever  with  hepatic  symptoms,  and  hemor- 
rhages. 

Treatment.— I.  Prophylaxis. — Disinfection  of  the  fomites  15  now 
less  important  than  the  question  of  the  mosquito.  Probably  no  greater 
triumph  of  hygiene  exists  than  the  stamping  out  of  yellow  fever  since 
the  American  occupation  of  Havana.  It  illustrates  not  only  the 
efficiency  of  the  in\^estigating  scientific  commission,  but  also  the  pos- 
sibilities of  medicine  in  administrative  capacity  with  unlimited  dis- 
cretionary power.  In  Havana  the  average  death-rate  was  500  yearly^ 
until  Gorgas  cut  it  down  to  nil.  The  patient  should  be  isolated,  not 
to  prevent  direct  personal  contagion  but  to  keep  the  Culex  fasciatft*' 
from  the  infected  person.  Healthy  individuals  should  be  kept  from 
infection  by  the  mosquito  by  the  same  measures  that  are  employed 
in  malaria,  e,  g,,  screens,  and  extermination  of  breeding  foci.  The 
Culex  fasciata  is  found  outside  the  habitual  yellow-fever  foci,  and  after^ 
biting  patients  from  abroad,  may  inoculate  other  persons.  InfectedQ 
insects,  too,  may  be  carried  by  ships. 

II.  Ssrmptomatic  Treatment. — (a)  In  the  frst  stage,  fluidextractum 
aconiti,  wp..  iij,  sodium  salicylat.,  gr.  xx,  and  antipyrin,  gr.  x,  may  be 
given  every  two  to  four  hours  for  a  few  doses»  until  the  congestion  ani^H 
pains  are  relieved.     Coal-tar  products  are  not  to  be  employed  wbei^l 
depression  exists.     Fractional  doses  of  calomel,  gr.  \  everj'  hour  for 
five  doses,  should  be  given  and  fallowed  by  two  or  three  ounces  o^h 
castor  oil.     Overmedication  is  particularly  to  be  avoided  because  o(| 
the  frequent  gastric  irritability,  and  feeding  by  rectum  is  often  indi- 
cated.   Early  or  violent  cerebral,  ursemic,  or  pulmonarj*  symptoms  are 
sometimes  treated  by  phlebotomy,     (b)  In  the  lust  stagCy  the  black 
vomit  contraindicates  any  fluid,  food,  or  medication  by  mouth;  warm 
peptonized  milk  and  normal  salt  solution  should  be  given  by  rectxim; 
morphine,  when  the  patient  is  in  this  condition,  is  dangerous,  as  is  the 
perchlorideof  iron,  when  given  by  mouth,    (c)  In  cardiac  itisufpcietwy, 
digitalis  is  especially  good,  and  it  is  apparently  beneficial  to  the  patient 
even  when  cardiac  failure  is  absent;  saline  solution »  by  rectum  or  sul: 
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cutaneously,  produces  better  results  than  intravenous  transfusions. 
The  patient  must  be  kept  absolutely  quiet,  (d)  Urwmic  symptoms 
are  treated  in  much  the  same  way.  Much  water  should  be  given, 
cb'efly  by  the  bowel,  (e)  Nervous  manifestations  necessitate  cool 
spongings,  bromides,  morphine,  and  hyoscine,  as  in  Typhoid.  (/) 
Vomiting  (see  Typhoid)  is  relieved  most  eflBcaciousIy  by  chopped  ice. 


THE   PLAGUE. 

Definition. — ^The  pest,  or  bubonic  plague,  is  a  specific  acute  infec- 
tion caused  by  the  Bacillus  pestis  and  characterized  by  a  pronounced 
typhoid  state,  fever,  buboes  and  carbuncles,  very  frequently  by  sep- 
ticaemia (pesticaemia),  and  by  extremely  high  mortality. 

History. — ^The  first  clear  accounts  date  from  the  times  of  Trajan, 
in  the  second  century,  and  of  Justinian,  in  the  year  542.  The  plague 
was  important  among  the  pestilences  of  the  middle  ages.  In  the  four- 
teenth century  the  "black  death"  swept  over  Europe  with  a  mortality 
of  25,000,000  (one-quarter  of  the  world's  population).  It  appeared 
from  time  to  time  in  the  sixteenth  and  seventeenth  centuries,  but  in 
the  eighteenth  century  it  withdrew  southeast,  and  disappeared  from 
Europe  until  the  small  Russian  epidemic  in  1878-1879.  Egypt  was 
the  early  focus  for  African  epidemics,  and  European  epidemics  started 
from  Turkey.  Syria  was  the  leading  Asiatic  focus,  thirteen  epidemics 
occurring  between  1773  and  1843.  The  present  Oriental  focus  seems 
to  be  Southern  Thibet,  whence  India  and  China  have  been  invaded 
thirty  times  between  1823  and  1897.  Uganda  is  considered  a  perma- 
nent plague  home  by  Koch;  plague  is  endemic  in  Asia  near  Mecca, 
in  Mesopotamia  and  in  Siberia.  In  1899-1900,  New  York,  San  Fran- 
cisco, Glasgow,  Cape  Town,  South  America  and  Australia  were 
visited.  Epidemics  appear,  reach  their  maximum,  and  decline  at 
nearly  the  same  time  each  year.  The  theory  that  the  virus  remains 
permanently  in  the  soil  has  many  supporters. 

Etiology. — The  BacUlxis  pestis  was  found  by  Yersin,  in  1894,  and 
at  the  same  time  Kitasato  found  a  similar,  possibly  an  identical,  bacil- 
lus. Its  ends  are  rounded  and  stain  deeply;  its  sides  are  somewhat 
convex;  it  measures  li  to  1}  by  ^  to  J  //  and  is  encapsulated.  It  is 
polymorphous,  and  appears  with  equal  frequency  as  rods  or  as  diplo- 
bacilli.  Atypical  forms  are  oval,  ovoid,  annular,  chain-,  thread-,  or 
branch-like.  Other  degenerative  or  involution  forms  are  the  pyri- 
form,  biscuit,  comma-shaped,  or  spermatozoid.  Though  it  is  most 
often  outside  of  the  cells,  it  may  appear  in  them.  It  contains  no  spores 
nor  flagella.  It  is  found  in  all  organs,  in  the  spleen,  the  lungs  and 
tonsils;  in  the  sputum,  the  urine  and  fjpces;  and  in  the  huho  and  car- 
buncles. Its  cultures  are  typical,  and  superficial,  and  have  bulging, 
wall-like  edges.  It  stains  with  ordinary  stains, — e.  7.,  alkaline  methy- 
lene blue,  etc. — but  not  by  Gram's  method.  It  is  readily  killed  by 
heat, sunlight, desiccation,antiseptics,and  is  often  overgrown  by  second- 
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ary  infection.     It  lives,  at  the  most,  for  three  to  four  weeks  in  buried 

bodies,  but  may  persist  much  longer   (v,L)  in  tlie  saliva,  sputum, 
urine  or  faeces  of  convalescents. 

Atrium.— Jt  may  enter  U)  by  the  jikin,  through  invisible  wounds, 
as  does  erysipelas;  through  scratches^  or  as  shown  by  Albrecht  and 
Ghon»  through  the  intact  integument.  Postmortem  infections  are 
frequent,  even  though  there  is  no  visible  abrasion.  Laboratory  inocu- 
lution  is  possible,  as  was  unfortunately  demonstrated  in  the  Vienna 
eases,  among  which  was  that  of  Miiller,  who  was  then  writing  his  well 
known  monograph.  Flies,  fleas,  ants,  bed-bugs,  etc.,  may  inoculate 
the  disease.  (2)  The  accessible  viucosco,  conjunctivie  (experimentally), 
and  elinieally  the  nose,  tonsils,  anus  and  external  genitalia,  may  be 
prinmrily  infected.  Tbe  nose  and  throat  are  especially  frequent  points 
of  entrance  in  children,  for  obvious  reasons,  (3)  The  alimentary 
tract  affords  a  possible  atrium.  (4)  The  bacillus  may  cause  prim- 
ary plague  pneumonia,  wlience  metastatic  infections  occur. 

Contagion  may  be  direct  or  indirect,  (a)  Direct. — Dissemination 
by  the  sputum  of  plague  pneumonia  is  most  dangerous,  for  tbe  bacilli 
are  scattered  by  coughing,  as  shown  in  Fliigge's  experiments  in  tuber* 
culosis  iq.v.).  The  pest  spreads  rapidly  only  when  it  is  of  the  pneu- 
monic type.  The  bacilli  may  penetrate  from  unruptured  carbuncles 
or  buboes  or  scatter  from  them  after  their  rupture.  The  urine,  the 
fieces,  and  the  milk  of  nursing  women  are  also  dangerous.  Direct 
contagion  may  result  from  autopsies,  from  operations,  or  from  nasal 
or  urinary  hemorrhages,  (b)  Indirect.— This  may  result  from  fomites,, 
from  bites  of  animals  or  insects  containing  the  germ,  and,  possiblyJ 
from  contaminated  water.  Epidemics  among  rats  may  precede  huma 
epidemics.  In  Canton,  35,000  dead  rats  were  found  in  one  distric 
The  disease  may  also  exist  among  apes,  cats,  mice,  and  other  animal 
Infection  by  flies,  fleas,  etc.,  is  certainly  possible,  and  Simond  con' 
sidered  the  rat-flea  particularly  responsible,  though  the  parasites  ol 
animals  seldom  attack  man.  Flies  may  convey  infection  from  the  urine 
or  ffpces  of  infected  rats.    The  bacillus  produces  virulent  toxins. 

Symptoms.—There  are  two  factors  in  the  clinical  picture:  (a)  The 
local  changes,  such  as  those  in  the  primary  localization  (bubo  or 
pneumonia),  and  (b)  the  successive  septicaemia  (pestica?mia)  and 
toxfiemia.  The  average  incubation  is  five  days  {two,  to  seven  or  ten). 
Occasionally  there  is  transitory^  prodromal  depression,  nausea,  or 
glandular  pain, .but  usually  the  onset  is  very  acuh\  with  marked  head- 
ache, intense  vertigo,  severe  rigor,  sudden  fever,  and,  in  children,  con- 
vulsions. Early  vomiting  is  quite  frequent.  There  is  early  glandular 
paiUf  the  prostration  is  profound,  and  an  early  typhoid  state  develops, 
The  fever  reaches  104"^  on  the  second  day,  is  either  continuous  oi 
remittent,  in  convalescing  cases  falls  by  lysis  (fifth  to  seventh  day)^ 
or  may  remain  high  until  death.  Crisis  is  seen  in  light 
only.  The  skin  is  hot  and  drj^  or  may  be  covered  with  sweat  as  deatl 
approaches.  Herpes  never  develops.  Skin  hemorrhages  are  frequent 
They  are  due  to  embolism  caused  by  the  Bacillus  pestis^  they  occur' 
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almost  always  in  the  agony  or  shortly  before  death,  and  are  seen  mostly 
in  the  upper  trunk,  arms,  head  and  neck,  and  sometimes  also  in  the 
muscles  and  periosteum.  Abscesses,  phlegmons,  gangrene,  or  bed- 
sores, are  not  comnjon. 

1.  Oharacteristic  Local  Finding. — ^This  is  the  bubo,  for  the  lymph 
glands  are  more  important  than  in  any  other  infection.    The  several 
clinical  forms  of  the  plague  usually  described  are   (a)  the  bubonic 
type  (77.7  per  cent.);   (6)  the  seplicasmic  type  (14  per  cent.);    (c)  the 
pulmonary  type  (4.3  per  cent.);   (d)  the  carbuncle  type  (2.5  per  cent.); 
(e)  mixed  infection  (1  per  cent.),  and  (/)  the  ambulatory  type  (peslis 
minor,  0.5  per  cent.),  which  is  considered  by  Scheube  as  not  plague 
but  "climatic  bubo."    The  figures  are  from  Choksey,  of  Bombay. 
In  the  great  majority  of  cases,  probably  in  all  except  in  the  pulmonary 
type,  the  bubo  is  found  very  early  (90  to  98  per  cent.)  and  local  pain, 
tenderness  and  swelling  are  present.     The  primary  bubo  occurs  in 
the  external  lymph  glands  in  the  region  of  the  atrium;   it  is  large, 
very  painful  and  tender,  and  is  attended  by  great  periadenitis,  oedema, 
hemorrhage  and  vesicle  formation  in  the  skin.     Its  size  and  rapid 
growth    are    due    in    part    to    medullary    swelling    of    the    lymph 
glands,  but  chiefly  to  hemorrhage,  which  may  spread  along  the  nerves, 
arteries  or  veins,  into  which  it  may  break,  thus  disseminating  the 
bacilli.    The  glands  may  fuse,  and  a  brawny  mass,  as  large  as  an  egg, 
or  a  man's  fist,  results.    The  glands  and  surrounding  tissues  contain 
enormous  numbers  of  bacilli  at  this  stage.    The  location  is  inguinal 
(70  per  cent.),  axillary  (20  per  cent.),  and  cervical  (10  per  cent.). 
The  inguinal  and  axillary  adenitis  is  more  common  in  males;  cervical 
adenitis  results  in  children  from  infection  of  nose  and  throat  by  dirty 
fingers;  the  popliteal  and  epitrochlear  glands  remain  uninfected  with 
curious  frequency,  being  involved  in  but  1  or  2  per  cent.    Strangely, 
too,   the    lymph-vessels   are  usually  unaffected,   although   they   are 
sometimes  inflamed  near  the  buboes  or  carbuncles,  or  around  the 
atrium  of  infection.     From  the  primary  bubo   (especially  when  the 
blood   is   not   early  infected)   the   contiguous   glands   are  involved; 
e.g.,  after  the  infection  of  the  inguinal  glands,  the  iliac,  aortic,  medias- 
tinal, subpectoral,  infra-  and  supraclavicular  or  cervical  glands  may 
be    involved;    i.e.,  infection  usually  occurs  in  the  direction  of  the 
lymph-current,  but  retrograde  involvement  is  possible.    On  the  fourth 
to  the  sixth  day  necrosis  occurs,  and  on  the  eighth  or  ninth  day  sup- 
puration develops,  resulting  from  mixed  infection  (33  per  cent.),  but 
more  often  (66  per  cent.)  from  the  Bacillus  pestis  alone.    Some  glands 
may  resolve  without  suppuration.    The  primary  bubo  is  often  incon- 
spicuous and  its  size  has  no  bearing  on  the  intensity  of  the  disease, 
although  cases  with  marked  periadenitis  rarely  recover.     Besides  the 
primary  bubo  and  its  contiguous  lymphatic  extension,  Alhrerht  and 
Ghon  described  the  secondary  bubo  which  is  infected  by  the  harilli- 
laden  blood  current.    The  bacilli  have  a  remarkable  affinity  for  lymph- 
atic structures  and  settle  in  them  largely.    These  harmaUHjcnous  buboes 
are  generally  smaller  and  less  tender,  painful,  ciedeniatous,  and  henior- 


THE  SPECIFIC  INFECTIONS 


rhagic,  than  the  primary  bubo,  and  rarely  exhibit  periadenitis  unless 
the  clinical  course  is  protracted.    They  contain  the  bacilli  in  numbers» 
as  do  other  lymphatic  tissues,  such  as  the  mesenteric  glands,  the 
pharyngeal   follicles,  the  stomach,  intestine,  and  lung.      Carbuncles 
result  chiefly  from  pesticEemia,  although  apparently  in  sorae  cases 
they  are  the  atrium.    They  occur  in  10  to  15  per  cent,  of  the  cases, 
often  near  the  primary  bubo.     The  crowning  serous  vesicle  is  rup-  h 
tured,  discharges  bacilli,  and  leaves  an  ulcer,  whose  floor  is  bluish-  | 
red  from  hemorrhage^  or  yellow  from  swarms  of  bacilli.      A  dark 
crust  then  forms.    There  is  great  peripheral  infiltration,  and  the  whole 
limb  or  part  of  it  may  become   o^deraatous.     These  lesions    indi- 
cate that  the  pesticannie  type  is  less  a  distinct  type  than  an  almost^ 
regular  part  of  the  disease.     Cases  rarely  recover  which  show  bacil*^ 
l^mia.     The    blood    shows   some   aruL"mia   and   moderate   polymor- 
phonuclear   leukocytosis.    The    spleen    is    increased    three    to   four 
times,  is   reddish,  and  is  somewhat  less  soft  than  it  is  in  typhoid^ 
anthrax,  or  streptococcic  infections.     Its  cut  surface  is  finely  gran- 
ular and  is   slightly   glistening.     It   is   infiltrated   with    white   cells      i 
and   bacilli,    which   are   found   especially   in   the   innumerable   focifl 
of   minute    necrosis.     It    is  usually  palpable  on  the  first  or  second™ 
day. 

2.  Nervous  System. — The  nervous  system  suffers  few  anatomical 
changes  except  meningeal  hemorrhages  and  brain  oedema.  Clinically 
the  toxeeraic  nervous  *' typhoid*'  symptoms  are  as  prominent  as  the 
buboes.  There  is  early  headache  and  marked  prostration.  Vertigo  ™ 
is  especially  notable,  causing  a  drunken,  cerebellar  gait,  and  vomiting. H 
The  delirium  is  more  often  dull»  dreamy  and  docile,  than  active  or 
maniacal,  though  the  patient  may  fight  the  attendants  or  run  away* 
Motor  twitching,  tonic  or  clonic  spasms,  subsultus,  rigidity  of  the 
neck  or  spine,  and  even  bulbar  symptoms,  such  as  increased  pulse  and 
respiration,  polyphagia  or  polydipsia,  may  be  suggestive  of  meningitis, 
which  sometimes  actually  occurs  by  pesticfemia.  Acute  ataxia,  mye- 
litis, paraplegia,  hemiplegia,  or  isolated  neuritis  (monoplegia,  vagus 
weakness,  aphonia,  palate  paralysis)  and  other  nervous  sequels  are 
uncommon.  Kar  symptoms  are  unusual,  but  are  easily  masked  l>y 
the  profound  typhoid  state.  Conjunctival  hypera-mia,  sometimes  with 
ecchynioses,  is  so  frequent  that  it  is,  together  with  the  fever  and  IniboeSi 
made  one  of  the  cardinal  symptoms  by  Yamagiwa.  Iridocyclitis  is 
not  uncommon. 

3.  Circulation. — The  circulatory  and  the  nervous  changes  measure 
the  intensity  of  infection  and  forecast  the  prognosis.  Possibly  there 
is  no  other  cardiac  poison  as  intense  as  is  the  plague  toxin  which 
operates  on  the  medulla  and  its  vagus  nucleus.  Early  in  the  attack 
the  pulse  is  full  and  dicrotic,  with  a  rate  of  SO  to  90.  Later,  tlie  pulse 
increases  to  120,  150*  or  even  200;  the  heart  tones  become  muffled; 
tachypnoea,  great  dyspnoea,  and  all  the  signs  of  acute  cardiac  insuffi- 
ciency develop.  In  some  virulent  infections  the  pulse  may  remaiii 
slow.    .\t  autopsy  the  heart  is  lax,  the  right  ventricle  dilated,  the  myo- 
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cardium  cloudy,  and  the  serous  investment  ecchjmotic.    Endocarditis 
or  pericarditis  almost  never  occurs. 

4.  Respiratory  Tract. — The  lymph  structures  in  the  larynx,  trachea, 

or  bronchi  are  infected  by  aspiration  from  tonsillar  foci  or  through 

the  blood.     Fatal  laryngeal  oedema  may  occur.     Most  important  is 

the  plagtie  pneumonia,  of  which  there  are  two  varieties,  (a)  the  pri-- 

fMry,  in  wluch  the  lung  is  the  atrium  (or  analogue  of  the  primary 

bubo).   It  was  clearly  the  "black  death"  of  the  middle  ages  (Forbes). 

It  was  seen  in  India,  in   1838,  and   became  well    known   in    the 

Indo-Chinese  epidemic  of  1896-1897,  when  Childe  first  found  the 

Bacillus  pestis.    The  bacillus,  if  inhaled,  causes  typical  confluent  lobar 

pneumonia  and  salient  lymphatic  involvement.    The  bacilli  exist  in 

hordes  in  the  lung  and  sputum,  and  may  cause  haematogenous  buboes 

and  carbuncles.     The  diagnosis  is  positive  only  when  the  sputum 

appears;  this  is  followed  by  cyanosis,  dyspnoea,  profuse  haemoptysis, 

splenic  tumor,  pleuritic  pains,  signs  of  consolidation,  adynamia  and 

collapse.    Death  occurs  in  97  per  cent,  of  the  cases.     (6)  Secondary 

pneumonia  is  (i)  embolic  (Yamagiwa),  and  occurs  with  abscess  in 

the  liver  and  kidney;  it  develops  as  multiple  small  foci,  is  difficult  to 

diagnosticate  surely,  though  bacilli  in  the  sputum,  dyspnoea,  and 

pleuritic  pain  are  suggestive,    (ii)  Aspiration  pneumonia  usually  occurs 

in  the  lower  lobes,  its  diagnosis  is  difficult,  it  follows  bubonic  disease 

of  the  tonsil,  pharynx  or  bronchi,  and  is  almost  invariably  fatal. 

6.  Digestive  Tract. — A  moist,  then  a  dry,  tongue,  hemorrhage  from 
the  gums  or  throat,  vomiting  and  involvement  of  the  tonsils  or  pharynx, 
are  common.  There  may  be  ecchymoses  in  the  stomach  and  intestines, 
hemorrhagic  erosions,  bacilli  in  the  bloodvessels,  and  bubonic  changes 
in  the  lymph  structures.  The  latter,  generally  considered  rare,  were 
found  by  Wilm  in  20  per  cent,  of  his  cases,  and  mesenteric  adenitis  in 
60  per  cent.  Meteorism  and  diarrhoea  sometimes  develop.  The  liver 
is  slightly  swollen  from  cloudy  and  fatty  degeneration  or  from  stasis; 
bacilli  may  be  found  in  the  ecchymoses,  in  the  bile,  or  in  the  faeces. 
6.  The  Oenito-nrinary  Tract. — ^The  urine  is  decreased,  the  specific 
gravity  is  1,010  to  1,020,  the  chlorides  are  decreased,  indicanuria  is 
frequent,  and  moderate  albuminuria  is  very  common.  Nephritis  is 
quite  frequent.  Anatomically,  degeneration,  minute  focal  necrosis, 
and  glomerular  hemorrhage  resulting  from  capillary  embolism  of  the 
bacilli,  are  common.  Bacilluria  occurs  in  about  30  per  cent,  of  the 
cases.  The  bacilli  have  been  found  in  the  aborted  foetus.  Genital 
compNcations,  except  uterine  bleeding,  are  rare. 

Diagnoflia. — The  cardinal  signs  are  the  fever,  buboes,  pesticti^inia, 
and  the  results  of  examinations  by  means  of  cover  slips,  cultures,  agglu- 
tination, and  inoculation.  Though  the  finding  of  bacilli  in  the  blood 
is  important  in  cases  without  buboes,  the  cultural  results  are  more 
rdiaUe.  The  agglutination  reaction  is  not  well  marked  until  the 
second  week  of  infection,  is  seen  most  advantageously  in  convalescence, 
and  may  still  be  seen  for  eight  weeks  or  more.  A  positive  test  is  final, 
though  negative  results  do  not  exclude  plague. 
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Prognosis* — A  patient  may  become  ill  in  the  morning  and  die 
before  oight.  The  a%'erage  duration  of  the  disease  is  about  a  week. 
If  the  patient  should  outlive  this  time,  the  chances  of  recovery  are 
good.  Recurrences  are  not  frequent  but  have  occurred,  and  the  im- 
munity conferred  is  only  relative.  Symptoms  which  are  unfavorable, 
are  especially  marked  nervous  and  cardiac  toxiemia,  digestive  disordefifl 
hemorrhages,  cervical  buboes,  tonsillar  involvement,  and  pneumonia. 
The  death-rate  varies  witli  the  epidemic.  It  is  often  80  per  cent,  and 
sometimes  90  or  95  per  cent.  It  is  liighest  between  the  fiftieth  and 
sixtieth  years;  next  between  the  thirtieth  and  fiftieth.  In  Toulon 
(1721),  77  per  cent,  of  the  population  had  the  plague  and  62  per  cent. 
died — hi^^'her  percentages  than  in  any  other  epidemic  disease.  In 
(-anton,S  percent.  (lSl)4),and  in  Damaym,30  percent,  of  the  popula- 
tion died;   430,500  died  in  Romliay.  from  1890  to  1S99. 

Treatment. — 1.  Prophylaxis. — The  plague  patient  should    be  iso-l 
lated  and  carefully  covered  with  netting.     Infected  houses  should 
isolated,  unroofed  to  adnnt  the  sun,  fumigated  to  kill  insects  and  rat5^ 
and  the  walls  should  be  washed  with  antiseptics.     Vigorous  attack 
should  be  made  on  rats.     Ships  should  be  held  in  quarantine  until 
the  rats  in  their  holds  are  killed,  the  bilge-water  disinfectetl,  and  all 
clothing  fumigated.    The  sputum  may  be  infective  for  three  months 
and  the  urine  for  one  and  a  half  months.     Carbuncles  and  buboes ■ 
should  be  washed  with  bichloride  of  mercury  and  dressed  antiseptic-™ 
ally.     Prophylactic  inoculation  with  dead  cultures  and  with  serum 
from  immunized  animals  and  from  convalescent  patients,  is  a  measure^ 
assured  of  success  (HafFkinc,  Yersin,  Uoux  and  Lustig).  ^ 

2.  STmptomatic  Treatment. — Buboes  and  carbuncles  are  most  effi- 
caciously treated  with  dressings  of  weak  bichloride  of  mercurj\  Sur- 
gical extirpation  may  disseminate  infection,  and  injections,  into  the 
buboes,  of  carl>olic  acid,  do  not  stay  the  septicaemia.    Digitalis,  alcohol, 

and  hydrotherapy  are  employed  as  in  other  toxaemias.     Bichloride  of 

mercury  is  well  tolerated  and  has  been  used  freely  since  it  was  note 
that  syphilitics  under  mercurial  treatment  seemed  to  withstand  th€ 
disease. 
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DYSENTERY, 

Definition. — An  acute  contagious  disease,  (a)  with  va-rying  etiology] 
but  caused  chiefly  by  the  Amoeba  dysenterica  and  Shiga*s  Biicilli 
dysenterifp;    (h)  attended  anatomically  by  bowel  inflammation  (ciiUr 
rhal,  necrotic,  or  ulcerative)  and  (c)  characterized  clinically  by  eolic^ 
pain,  tenesmus,  and  fretpient  muco-bloody  passages. 

History,— The  name  dysentery  dates  from  Hippocrates  (480  B.  C,  _ 
and  the  affection  is  clearly  mentioned  in  the  oldest  medical  script,  rhe 
Papyrus  Ehers  (1550  B.  C),  and  in  the  Veda,  It  has  been  the 
scourge  of  amues  from  the  times  of  the  Greco-Persian  wars*  The 
most  severe  and  wide-spread  epidemic  occurred  in  1847- 1856.     In 
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our  civil  war  there  were  287,522  cases  among  the  Northern  troops. 
Among  the  English  soldiers  in  India  30  per  cent,  of  the  deaths  were 
due  to  dysentery.  It  prevailed  in  the  recent  South  African  and  Span- 
ish-American wars,  but  was  practically  absent  among  the  Japanese 
forces  (1904-1905).  Though  essentially  a  disease  of  the  tropics  and 
subtropics,  it  is  frequently  observed  in  temperate  zones,  especially 
in  prisons  and  in  asylums.  Lack  of  hygiene,  overcrowding,  eating  of 
^iled  food  or  fruits,  impure  water,  and  alcoholic  or  other  excesses, 
are  predisposing  causes.  For  several  decades  the  disease  has  decreased 
in  Europe  and  America. 

Olusification. — A  classification  and  description  of  dysentery  is  most 
difficult,  because  our  knowledge  of  all  its  causes  is  as  yet  imperfect. 
Two  wdl  known  forms  will  be  described  first,  and  various  indeter- 
minate allied  forms  afterward. 

I.  Shiga's  Badll&ry  Form  of  Dysentery. — In  1897  Shiga,  of  Japan, 
described  the  Bacillus  dysenteries  as  the  sole  cause  of  the  Japanese  epi- 
demic form.    His  claims  are  based  on  these  facts:    (a)  it  is  always 
found;  (6)  it  occurs  in  no  other  affection;  (c)  its  numbers,  in  a  given 
case,  correspond  to  the  intensity  of  the  infection;  (d)  it  is  found  in  the 
intestinal  wall ;  {e)  the  bacillus  and  its  toxins,  when  inoculated,  produce 
intestinal  hemorrhage;    (/)  there  is  a  specific   agglutination  which 
occurs  in  no  other  disease,  increasing  in  intensity  under  observation 
and  most  marked  in  convalescents;  Xg)  the  serum  of  the  immunized 
cases  is  of  prophylactic  and  therapeutic  value;  (A)  actual  inoculations 
in  man  produce  dysentery,  as  in  Strong's  inoculation  of  a  criminal 
tinder  sentence  of  death,  and  in  Flexner's  assistant,  as  well  as  in  acci- 
dental laboratory  infections.     The  bacilhis  resembles  the  colon  and 
typhoid  bacilli  in  form.     It  usually  occurs  singly,  but  sometimes  in 
pairs.    It  is  less  motile  than  the  Bacillus  typhosus  but  is  flagellated; 
it  is  a  facultative  anaerobe,  contains  no  spores,  stains  readily  but  not 
by  Gram's  method,  and  grows  on  all  media.    In  gelatin  it  grows  with 
deep,  pin-point   cultures,  is    brownish-yellow   without   liquefaction, 
and  has  well  marked  borders;  it  develops  best  in  glucose  agar  (gray- 
ish growth  along  the  puncture,  without  fermentation),  or  in  litmus 
roilk  (some  slight  acidification,  followed  by  alkalinization  and  a  brown- 
ish color).  *  Inoculations  by  mouth  succeed,  even  without  first  disorder- 
ing digestion.      Inoculation    intraperitoneally   or   subcutaneously   is 
usually  fatal,  but  sometimes  causes  colitis.    Almost  pure  cultures  are 
obtained  from  the  movements.     They  are  most  abundant  when  the 
lower  intestine  is  greatly  involved,  and  are  less  in  the  early  stages 
from  diarrhoea!  stools  than  they  are  in  the  later  stages  from  muco- 
bloody  stools.    When  the  dejecta  become  purulent  (latest  stages),  the 
bacillus  disappears.    It  is  found  in  the  mesenteric  glands,  but  not  in 
the  blood,  spleen,  or  liver.    Infection  is  probably  carried  by  contami- 
nated drinking  water.    Flexner,  Barker,  Strong,  Musgrave  and  Craig 
have  found  this  type  in  the  Philippines;  Kruse  found  it  in  (Germany, 
Flexner  in  America  (1901);    Goodliffe  and  others  also  report  it.     It 
has  been  found  in  Porto- Rico.     Duval,  Bassett,  WoUstein  and  other 
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clinicians  have  found  it  in  infantile  tj^pes.  There  are  three  strains 
of  the  bacillus :  ( 1 )  The  Shigu  type,  which  attacks  glucose  but  not  other 
sugars;  (2)  Flexner-Harria  type,  which  attacks  glucose,  uiannite  and 
dextrine  but  not  lactose,  and  which  forms  more  acid  than  the  Shiga 
type;  (3)  Hiss-Ilussell  type,  wliich  attacks  glucose  and  aiannite  but 
not  lactose  or  dextrine.  The  l>lood  of  a  dysenterj-  subject  \^ill  aggluti- 
nate all  types,  but  pailicuhirly  the  second.  The  bacillus  constituted 
54  per  cent,  of  Strong's  and  Musgrave's  series  of  1»32S  cases  in  th< 
Philippines.  Epidemic\s  have  existed  for  centuries  in  Japan»  chiefl; 
between  the  months  of  June  and  October.  In  the  Philippines,  dysen- 
tery prevails  at  the  end  of  the  rainy  season. 

Symptoms. — After  an  incubutkm  of  two  to  eight  days,  there  is  a 
sudden  orif^rt  with  fever,  reaching  100°  to  102°  (even  104*^)»  colic,  and 
diarrhfca.  Pain  liecomes  marked  and  the  simple  diarrhoeal  stools 
soon  show  mucus,  and  then  hloodf/  mn€iis  or  pure  blood,  which  is 
voided  with  great  frequency  and  severe  rectal  spasm  (tenesmus)* 
The  passages  are  small,  numbering  twenty  to  sixty  or  even  one  hun- 
dred a  day,  and  contain  Shiga's  I>acillus.  The  rectum  may  prolapse. 
The  urine  is  scanty.  In  mild  cases  the  symptoms  abate  in  two  to 
three  weeks,  and  the  stools  become  purulent  and  contain  fewer  bacilli* 

The  symptoms  arise  from  local  mflammation  and  from  systemic 
reactkm,  nut  to  toxins,  according  to  Shiga,  but  to  solution  of  the  bacilli 
themselves  in  the  tissues.  In  the  more  severe  cases  the  systemic  reac- 
tion is  profound,  especially  when  lesions  occur  in  the  lower  small 
intestine,  the  absorptive  power  of  which  is  great.  A  typkoidal  condi- 
tion results,  with  coated  tongue,  nervous  toxaemia,  and  wxak  pulse, 
and  death  frequently  occurs  as  early  as  the  fourth  or  seventh  day. 
Shiga  names  this  entero-dysentery,  as  distinguished  from  the  ordinary 
type,  colo-dysentery.  If  the  stools  become  putrid  or  gangrenous,  the 
outlook  is  hopeless.  Ecchymoses  on  the  chest,  epigastrium,  and  inner 
surface  of  the  limbs  are  t[uite  frequent.  Souje  choleriform  cases  occur. 
The  disease  sometimes  lasts  for  weeks  or  ruonths.  Emaciation  is 
marked  in  acute  and  chronic  forms»  which  is  due  to  diarrhcea,  inani- 
tion, pain,  and  intoxication. 

The  symptoms  are  largely  explained  by  the  anaiomical  findings. 
The  bacilli  loilge  in  the  small  folds  and  large  Hexures  of  the  colon  and 
sigmoid.  Their  action  is  furthered  by  constipation.  The  mucosa  is 
intensely  hypera*mic  and  shows  several  degrees  of  inflammation,  which 
varies  according  to  the  intensity  and  ihiration  of  the  infection.  It 
becomes  catarrhal,  hemorrhagic,  diphtheritic,  ami  finally  necTotic  with 
ulceration.  The  ruga*  are  w^ide  and  swollen;  the  entire  mucosa  is 
swollen,  tedematous,  thickened,  and  shows  superficial  coagulation  ne- 
crosis, fibrinous  exudation,  and  cellular  infiltration;  the  submucosa 
is  infiltrated  and  vascular;  the  rauscularis  is  sometimes  in  Hit  rat 
aiid  the  serosa  is  ecchymotic  and  freshly  fibrinous.  In  mark 
ca.ses  the  necrotic  arejis  become  ulcers,  in  or  between  the  folHcl 
they  have  a  flat  base,  occupy  chiefly  the  folds,  usually  reach  only  the 
muscularis  mucosa,  and  in  intense  cases  impart  to  it  a  sieve-like 
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aspect.  The  swelling  may  be  such  as  to  obliterate  the  lumen  of  the 
intestine.  Cocci  and  colon  bacilli  are  in  the  upper  layers  but  never 
in  the  lower  ones,  where  we  find  the  Bacillus  dysenterise  in  and  around 
the  glands.  If  the  small  intestine  is  implicated,  the  mesenteric  glands 
swell.  In  the  virulent  cases  the  gut  becomes  gangrenous.  The  spleen 
is  never  involved.    Stenosis  may  follow  cicatrization  of  the  ulcers. 

Diagnosis. — Local  rectal  disease  (syphilis,  cancer,  or  papilloma)  may 
possibly  be  confusing.  In  contradistinction  to  amcebic  dysentery ^  it  is 
generally  acute,  with  a  course  of  two  or  three  weeks;  toxsemic  symp- 
toms, such  as  fever,  headache  and  delirium,  and  hemorrhages,  are  com- 
mon, because  involvement  of  the  small  intestine  is  usual ;  anatomically 
the  ulcers  are  flat  and  are  on  the  folds  of  the  intestine.  Amoebic  dysen- 
tery is  characteristically  subacute  or  chronic.  The  small  intestine  less 
frequentiy  suffers  (Shiga) ;  liver  abscess  is  common  (20  to  33  per  cent.), 
and  anatomically  necrosis  begins  in  the  submucosa  and  produces  ulcers 
with  undermined  edges.  AggliUination  is  similar  to  that  of  the  Widal 
reaction  in  typhoid;  it  occurs  in  dilutions  of  1  to  20  (even  1  to  50,  100, 
or  1,000).  Shiga  observed  that  it  gradually  increased  as  the  disease 
progressed,  as  Foerster  noted  in  typhoid  fever.  It  may  appear  on  the 
third  day,  but  is  usually  seen  in  the  second  week  and  most  cl  early  in 
convalescence.  It  is  therefore  rather  late  for  diagnostic  purposes. 
IHt  increases  while  under  observation  and  is  marked,  it  is  a  good  prog- 
nostic, and  the  converse  is  true. 

Prognosis. — ^The  prognosis  is  more  favorable  in  involvement  of  the 
rectum  and  sigmoid  flexure  than  when  the  upper  colon  or  caecum  is 
affected.  Inioxieaiion  is  a  bad  prognostic.  The  effect  of  serotherapy 
(t.i.)  is  another  factor.  The  mortality  is  high,  particularly  in  Japan, 
where,  in  1893,  there  were  167,300  cases  with  25  per  cent,  mortality, 
and  in  1900,  462,000,  with  22  per  cent,  mortality.  No  immunity  is 
conferred.  A  second  attack  was  observed  in  2.7  per  cent,  and  a  third 
in  0.3  per  cent,  in  Ogata's  collection  of  25,279  cases. 

Complications. — ^These  are  parotitis  or  muscle  suppuration,  which 
are  secondary  infections  occurring  in  severe  cases  and  in  the  third 
to  the  fifth  week;  ascites  in  debilitated  subjects  and  beriberi. 


n.  Amoebic  Dysentery. 

Lambl   (1859)  and  Loesch   (1876)  discovered   an  amoeba  in   the 

bowel  movements,  but  Kartulis,  in  Egypt,  studied  over  500  cases  and 

found  the  amoeba  in  them  and  found  the  secondary  liver  abscess. 

Kartulis  establbhed  his  claims  for  the  Amoeba  dysenteriae  on   the 

grounds  that  (a)  it  was  constant  in  certain  forms  of  dysentery,  in  the 

ulcers,  faeces  and  liver  abscesses;    (6)  it  was  inoculable  in  cats;    (c) 

negative  results  were  obtained  with  other  organisms  and  with  the 

amoeba  which  is  found  in  normal  faeces.   This  was  confirmed  by  Koch, 

HIava,  Fenoglio,  Quincke,  Roos,  Pfeiffer,  Kovilcs,  Kruse,  Pasquale, 

and  others  in  Europe,  and  in  America  first  by  Osier  (1890);  the 
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important  nionngraphs  of  Council  man   and   Lafleur,   Dock»  Simon,! 
IMusser,  Stengel,  and   Harris  soon  followetl.    The  home  of  amoebic 
dysenterj'  is  iti  the  tropirs^  especially  in  Egypt,  India,  Formosa,  China, 
Arabia  and  in  Italy,  where  it  is  endemic  and  sometimes  ei»i<leniic*  j 
Sporadic  cases  occur  everj'wliere  in  the  temperate  zone,  especially  in  | 
Germany  and  in  America,  where  it  is  the  most  frequent  form.    The) 
author  has  seen  six  cases  which  were  clearly  acquired  in  Chicago.    In 
the  Philippines  it  constituted  42  per  cent,  of  the  Strong  and  Musgrave 
series.      According  to  Flexner  and  Strong,   it  is   more  frequent  in 
chronic  than  in  acute  eases.    The  amoeba  is  found  in  the  pus,  glaiiy 
mucus,  or  blood-tinged  mucus  of  the  evacuations.     It  is  round  in  the 

quiescent  stage  or  irregular  from 
protrusion  of  pseudopodia,  partic- 
ularly when   the   slide   is  slightly  j 
warmed*     It  measures  12  to  30  ^| 
and  consists  of  a  hyaline  ectoplasm 
and  a  finely  granular  endoplasm, 

®The    minutely    granular    nucleus j 
..  .   ^  measures  5  to  7  /i.     Besides    tliej 

„      rr-s^^v^^^- .  nucleus    one    or    several   vacuoles  i 

may  be  seen  in  the  cell.    Its  glisten- j 
ing   appearance,   size,    movement/ 
swarming  granules,  vacuoles,  and 
frequent  red  blood-cell  inclusionstj 
readily  differentiate  it  from  swollen 
epithelia  or  leukocytes.     It  stains 
readily.      The     amoeba    probably 
enters  in  the  food  or  drink.    It  has  been  cultivated  in  pnre  cultures 
(Wooley  and  Musgrave), 

S3niiptoms. — Tlie  symptoms  of  acute  afrutbic  dysentery  begin  rather «j 
abruptly  with  much  the  same  picture  as  in  Shiga's  type,  although ' 
the  fever  is  generally  lower  and  shorter,  rarely  lasts  more  than  two- 
or  three  days,  and  is  sometimes  absent.    The  movements  are  alknline^j 
pullaceous,  tiuid,  and  yellow,  at  first,  and  later,  mucous  and  bloody* . 
Sometimes  in  one  movement  fteces  are  voided  first,  followed  by  mucus 
and' blood,  or  blood-tinged  fluid  containing  anioelw,  slightly  yelloM 
glairj'  clomps  like  swollen  sago  or  frog  spawn,  pus  cells,  detritus,  anc 
sometimes  the  Charcot-Leyden  crystals.    The  stools  may  be  chocolate 
colored*    Sometimes  large  masses  of  necrotic  tissue  are  voided.    The^ 
stools  number  o  to  20  or  more  daily;    their  odor  is  fetid  when  f peceJ ' 
are  present;   they  are  odorless  when  only  blood  or  mucus  is  present; 
and  are  stinking  when  gangrene  occurs.    The  repeated  and  painfu' 
movements  cause  straining,  sweating,  and  sometimes  syncope,     Colit 
and  borborj^gmus  are  nearly  always  present;    pain  is  referred  to  th€ 
navel;   tenderness  is  usually  marked  over  the  sigmoid,  colon  and  fr 
quently  over  the  caecum,  and  tenesmus  and  a  burning  anal  pain  mark 
involvement  of  the  lower  bowel.    The  rectum  may  prolapse  and  ve 
symptoms,  such  as  strangury,  may  appear.    The  abdomen  is  some^J 
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times  distended.  Very  light  cases  may  only  show  catarrhal  move- 
ments, but  blood,  pus,  membrane,  or  shreds,  indicate  necrosis  and 
ulceration.  Severe  cases  may  begin  with  chills,  fever  of  103°  or  104°, 
vomiting,  herpes,  and  symptoms  like  those  of  cltolera;  e.  g.,  dry  tongue, 
depression,  20  to  100  movements  daily,  leg  cramps,  scanty  urine,  fail- 
ing pulse,  rapid  emaciation  from  loss  of  rest  and  of  fluid,  and  from 
pain.  Eariy  death  may  result.  Peracute  cases,  with  chill,  high  fever, 
great  abdominal  pain,  collapse,  and  even  sudden  death,  are  excep- 
tional, but  may  result  from  extensive  rapid  necrosis  or  gangrene.  In 
the  average  acute  case,  the  course  of  one  and  a  half  to  three  weeks, 
or  to  several  weeks,  varies  with  several  factors,  but  especially  with 
the  individual  resistance  and  the  treatment.  Perforative  peritonitis 
sometimes  occurs,  as  well  as  profuse  exhausting  hemorrhages.  Light 
cases,  if  neglected,  easily  become  severe  or  chronic,  and  spontaneous 
recovery  is  quite  uncommon. 

Chronic  amoebic  dysentery  may  result  from  the  acute  form  or  stage, 
or  be  subacute  (subchronic)  from  the  beginning.  The  symptoms  are 
essentially  the  same,  but  less  intense.  As  a  rule  there  is  marked,  and 
sometimes  extreme  emaciation,  particularly  in  the  tropics.  On  the 
other  hand,  some  patients  maintain  their  weight  and  suffer  only  from 
recurrent  diarrhoea  every  few  weeks  or  months,  or  from  irregular 
moderate  intestinal  derangement.  In  the  average  case  the  tongue 
is  lacquered  and  red,  the  abdomen  is  somewhat  distended  and  tender, 
the  lower  colon  and  sigmoid  are  palpable  as  a  thick  cord,  and  some- 
times mental  depression  or  hypochondriasis  is  observed.  The  ovtcome 
is  (1)  recovery  after  two  to  four  months;  (2)  recurrent  attacks  for 
Dionths  or  years;  (3)  complications,  such  as  liver  abscess  (20  to  33 
per  cent.),  especially  in  the  tropics  (peritonitis,  empyema,  or  lung 
abscess).  Perforative  peritonitis,  exhausting  bowel  hemorrhages,  brain 
^\  splenic  abscess^  pseudorheumatism  (Sydenham,  Trousseau),  myel- 
itis (Gubler,  Mitchell),  neuritis,  and  less  frequently,  endocarditis, 
Of  chronic  nephritis,  are  other  complications;  (4)  gradually  in- 
^^leasing  ansemia,  emaciation  and  death  from  exhaustion. 

Pathology. — ^The  early  changes  of  the  mucosa  are  catarrh,  inflam- 
[Qation  with  injection,  swelling,  and  hemorrhage,  mostly  in  the  large 
yjtestine.    The  essential  change  is  not  superficial  in  the  mucosa,  but 
^^t  rubmucoeay  as  John  Hunter  first  noted,  though  Councilman  and 
Lafleur  first  brought  out  this  point  clearly.    The  amoebae  enter  by  the 
tubular  glands  and  reach  the  submucosa  where,  by  their  action  alone, 
^thout  bacterial  cooperation,  they  cause  cellular  accumulations  which 
are  not  leukocytes,  but  chiefly  fibrinous  exudation  an<l  connective- 
tissue  cells.     Sometimes  the  amoeba?  enter  the  bloodvessels  early  and 
pass  through  them  to  the  submucosa.    These  foci  undergo  coagula- 
tion necrosis  and  slightly  elevate  the  mucosa  which  at  first  covers  the 
small  submucous  cavities,    but   afterward  sloughs,  and  exposes  the 
primary  grayish-yellow  necrosis  in  the  submucosa.    When  the  necrotic 
tissue  sloughs  out,  the  dysenteric  ulcers  are  more  apparent.    Thev  lie, 
according  to  Kartulis,  in  the  whole  of  the  large  intestine  <.')()  per  cent. 
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of  cases);  in  the  colon  descendens  and  in  the  sigmoid  flexure  (25  per 
cent.);  in  the  c«?cimi,  with  ascending  or  descending  colon,  or  in  the 
rectum  (25  per  cent.) ;  i*i  the  rectum  alone  (20  per  cent,) ;  i'^  the  ciecum 
alone  (5  per  cent.),  and  only  rarely  in  the  small  bowel  or  in  the  appen- 
dix; Musgrave  foimd  the  appendix  involved  in  7  per  cent.,  the  ileum 
in  3.5  percent.,  and  the  entire  bowel  in  80  per  cent., of  his  series  of  2<>0 
cases.  The  dee|)  ulceration  general Iv  exceeds  the  superficial  ulcera- 
tion, and  the  ulcers  in  the  early  stage  may  communicate  with  the  intes- 
tinal lumen  only  by  fistulous  tracts  which  undermine  the  apparently 
healthy  mucous  membrane.  Even  when  the  ulcer's  opening  is  large, 
its  edges  are  generally  undermined.  Ulceration  of  the  solitarj"  follicles 
is  less  fret (U en t  than  suhmucoos  necrosis.  The  ulcers  may  be  round, 
serpiginous  and  are  usually  discrete.  They  may  penetrate  to  the  mus- 
cularis  or  to  the  serosa,  which  is  sometimes  perforated,  thus  causinr 
diffuse  or  localized  peritonitis.  The  peritoneum  is  often  pignientea 
and  shows  fresh  fibrin  deposits  or  local  adhesions.  Secondary^  changes 
may  include  inendjranous  diphtheroid  deposits  (usually  streptococcic),, 
diffuse  sloughing  of  entire  blocks  of  the  intestinal  wall,  gangrene,  and 
great  hyperplasia  of  the  mucosa.  In  chronic  cases  the  muscularis  fre- 
quently thickens,  which  may  greatly  narrow  the  lumen  of  the  intestine, 
The  small  intestine  may  atrophy  or  hjqiertrophy.  Healing  ulcersj 
produce  pigmented  stellate  scars  which  sometimes  cause  stenosis, 
Amfjelne  have  l>een  seen  in  the  mesenteric  bloodvessels,  by  whic! 
they  reach  the  portal  circulation  (pylephlebitis,  liver  abscess).  The^ 
liver  shows  focal  necroses  which  are  probably  toxicmic,  and,  in  a  larg«^ 
percentage,  it  shows  solitary  or  multiple  abscesses.  The  single,  iarj^e 
abscess  generally  develops  in  the  right  lobe  near  the  diaphragm  o! 
colon.  The  oniltiple  small  abscesses  are  also  superficial.  In  both 
types  there  is  central  necrosis  and  softening,  the  contents  are  yellow, 
green  or  chocolate-colored,  contain  fat  droplets,  liver  detritus,  and  the 
amoeba^  lie  on  the  abscess  walls.  In  the  older  cases  there  is  a  fina 
connective  tissue  capsule  but  round  cell  infiltration  is  as  infrequen 
as  it  is  in  the  intestine.  AnKcbse  may  be  found  in  the  sputum  when 
the  liver  abscess  ruptures  into  the  lung,  or  in  the  pus  of  secondary 
empyema.  The  pathology  of  complicating  myelitis  is  disputed,  bu 
the  pseudorheumatism  and  neuritis  are  probably  toxa*mic.  The  diag^' 
nosis  is  easy  on  careful  microscopic  examination  of  the  stools.  The 
mortality  ranges  from  1  to  20  per  cent.;  7  per  cent,  of  the  deaths  i 
Cairo  are  dysenteric. 


m.  Indeterminate  Dysenteries. 


The  classification  and  cause  of  these  forms  are  not  yet  de6ned;  1 
some  are  apparently  primarj*  and  others  are  secondary  infections. 
Various  microorganisms  have  been  found,  such  as  the  colon  bacillus^ 
proteus,  pyocyaneus,  pneumococcus,  streptococcus,  and  staphylococcuSj 
but  their  action  is  still  undetermined.    Varieties;  (a)  Caiarrkal  dyseji' 
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tcry,in  which  the  mucous  membrane  is  injected,  cloudy,  and  infiltrated; 
the  solitary  follicles  are  swollen  and  often  ulcerated, — the  "acute  fol- 
licular colitis"  seen  especially  in  children;  the  ulcers  are  round,  deep, 
and  small.  In  some  instances  there  is  also  inflammation  in  the  small 
intestine.  The  symptoms  are  usually  mild  pain,  and  muco-bloody 
evacuations.  (5)  The  croupoiis  or  diphtheroid  dysentery  represents 
a  severe  stage  or  degree.  The  epithelium  necroses,  the  submucosa  is 
considerably  infiltrated,  and  there  are  membranous  deposits  on  the 
rugae  over  slight  superficial  ulcerations,  or  there  may  be  deepel",  wider 
ulcers  with  great  thickening  of  all  the  intestinal  layers.  This  may 
occur  (1)  as  a  primary  infection,  with  dysenteric  symptoms,  marked 
typhoidal  symptoms,  fever  and  chill,  and  frequently  has  a  fatal  out- 
come; or  (ii)  as  a  secondary  incident  in  various  infections;  e.  y.,  in 
pneumonia  particularly,  in  typhoid,  scarlatina,  diphtheria,  cholera, 
sj'philis,  cardiac  affections,  cachectic  conditions,  mercurial  or  other 
poisonings  and  in  uraemia.  This  secondary  form  may  produce 
marked  symptoms  or  may  be  clinically  latent,  (c)  The  gangrenoiis 
dysentery  is  attended  by  the  same  changes,  but  results  in  enormous 
swelling,  softening,  and  sloughing  of  dark,  gangrenous  shreds,  meas- 
uring one-quarter  to  three-quarters  inch  in  thickness,  and  sometimes 
resulting  in  tubular  sloughs  of  the  larger  part  of  the  intestinal  cir- 
cumference. Perforation  sometimes  occurs.  In  the  Cochin  China 
endemic  form,  enlarged  glands,  splenic  tumor  and  intumescence  of 
the  liver  are  found.  Coprostasis,  foreign  bodies  and  parasites  are  pro- 
moting factors  in  all  these  types.  In  some  cases  the  Cercomonas, 
Trichocephalus  dispar,  or  Anguillula  stercoralis  may  be  found.  The 
Distoma  haematobium  (Bilharz)  may  cause  symptoms  closely  resem- 
bling those  of  dysentery;  bloody  urine,  and  strangury  result  from 
invasion  of  the  vesical  venous  plexus  by  the  Distoma;  anatomically, 
hypertrophy  of  the  mucosa,  even  to  the  extent  of  small  or  large  poly- 
poids,  may  result,  as  well  as  superficial  ulceration  and  infiltration  of 
the  submucosa. 

Treatment  of  all  Forms. — l.  Specific  Treatment. — This  is  limited 
to  the  bacillary  type.  Shiga's  bactericidal  serum  seems  to  have  re- 
duced the  mortality  at  least  one-half  and  to  have  shortened  the  course; 
m  mild  cases  one  and  a  half  to  two  and  a  half  drams  [6  to  10  c.c] 
are  injected  once;  in  medium  cases  two  and  a  half  drams  [10  c.c] 
tvice,  and  in  severe  cases  one  to  two  ounces  [30  to  60  c.c]  daily.  The 
^  results  are  obtained  by  early  injection. 

2.  Prophylaxis. — Drinking  water  should  be  boiled,  and  fruits  and 
vegetables  should  be  cooked.  In  the  tropics,  sudden  variations  of 
temperature  are  to  be  carefully  avoided. 

3.  Diet. — Acute  and  chronic  cases  must  be  carefully  dieted  and  the 
patient  must  be  kept  in  bed.  Boiled  milk,  raw  or  slightly  cooked  eggs, 
or  the  whites  of  eggs  beaten  with  water  should  be  given  to  relieve 
colic  and  tenesmus.  The  nearest  approach  to  solid  food  which  is 
allowable  is  well-cooked  rice  or  sago.  Broths  and  cold  drinks  irritate 
the  stomach  and  excite  peristalsis.     Some  lemonade  is  permissible. 
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In  convalescent  acute  or  in  chronic  cases,  solids  should  be  given  late,r 
commencing  with  well-cooked  tender  meat  and  starches,  and  avoid- 
ing vegetables  and  fruit  until  convalescence  is  absolutely  established* 

4.  Eliminati76  Treatment. — Sodium  or  magnesium  sulphate  are 
given  in  early  cases  to  cleanse  the  bowel  and  to  minimize  the  danger 
of  ascent  from  the  lower  intestine  (3j  every  two  hours  until  the  lx>wel 
is  thoroughly  emptied).  Aromatic  sulphuric  acid  mxx  p.  c,  is  sometimes 
given  iihcY  the  saline  treatment.  Castor  oil  is  a  mild  laxative  but  is 
of  litth^  Use  except  in  the  early  stages.  Calomel  is  considered  beneficial 
by  some  writerSi  by  whom  it  is  given  in  frequent  doses  and  in  small 
amounts  until  slight  mercuriaUzation  is  noted. 

5.  Anttaepsis. — Beta-naphthol  and  salol  (phenylis  salicylas)  aa  gr. 
X,  1 1.  d.  or  q.  i.  d.,  are  sometimes  helpful,  although  probably  but  small 
parts  of  the  drugs  reach  the  larger  intestine.  Bichloride  of  mercury, 
gr,  ao  to  sV,  is  efficient  in  some  cases. 

6.  Ipecac, ^This  was  introduced  from  Brazil » by  Piso,  in  1648.  It 
is  considered  almost  specific  in  India  and  Brazil,  but,  like  the  drugs 
al>ove  named,  has  little  effect  in  the  amoebic  type.  Frayer  held  that 
it  reduced  the  mortality  from  11  per  cent,  to  5  per  cent,  io  his  series. 
In  India  it  is  given  as  follows:  food  is  withheld  for  four  or  five  hours^ 
and  then  a  hypodermic  of  morphine,  or  opium  by  mouth,  is  admin* 
istered  to  quiet  the  stomach  and  lessen  nausea;  15  grains  of  pow 
dered  ipecac  are  administered  every  hour  for  two,  three,  or  possibly 
four*  doses.  If  the  first  dose  is  vomited,  the  opium  and  ipecac  are  given 
again.  A  mustard  plaster  should  be  applied  to  the  epigastrium  or  a 
turpentine  stupe  to  the  abdomen.  In  Brazil,  a  decoction  is  preferred. 
The  Pylt\  ipfca(\  et  opii  and  salol  may  he  given  aa  gr.  x  for  a  few  doses.^ 

7.  Pain.— Pain  necessitates  the  use  of  opium,  which  also  decreases" 
tenesmus  and  peristalsis.    It  is  given  most  efficaciously  by  rectum  in 

a  suppository,  or,  if  poorly  retained,  by  enema,  mixing  Tr.  opii  deo«^ 
dorat.  II  XX  with  an  ounce  of  starch  water.  f 

8.  Local  Measures. — Under  tliis  caption  the  use  of  bismuth  by  mouth 
may  be  mentioned,  because  its  action  is  for  the  most  part  local;  dosea^ 
of  5 j  tf^  ij  *ii"*^  necessary,  and  even  two  ounces  daily  are  given,    Mus^| 
grave  dislikes  the  use  of  bismuth  because  it  cakes  in  the  ulcers.     La^ 
vage  is  difficult  because  of  tenesmus  and  bowel  intolerance,  and  is 
not  without  danger,  for  perforation  has  resulted  from  copious  irriga- 
tions.   The  rectal  tube  must  be  introduced  carefully  as  the  rectum  is« 
very  sensitive.     Tenesmus  may  be  avoided  by  injection  of  a  cocainefl 
or  laudanum  solution,  or  a  cocaine,  opium,  or  iodoform  (five-grain) 
suppository. 
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Carbolic  acid  and  bichloride  of  mercury  solutions  are  seldom  em- 
ployed ;  Bellei  employs  as  an  antiseptic  and  anaesthetic  douche,  carl>oU«; 
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acidiiijxx,  tannin  5i>  marshmallow  root  Jij  to  a  quart  of  warm  water. 
Among  the  other  solutions  of  value  are  quinine  (1  to  1,000  or  5,000, 
Osier),  or  a  weak  peroxide  solution  for  the  amoebic  variety,  and 
Thiersch's  solution  of  boric  and  salicylic  acids ;  all  enemata  should  be 
warm.  Strong  silver  solutions  (1  to  500  or  less)  cause  great  pain, 
and  weak  dilutions  are  inert;  silver,  however,  is  most  suitable  for 
chronic  cases.  In  the  author's  experience,  Kartulis's  method  is  the 
raost valuable; — e.g.,  ^  per  cent,  solution  of  tannic  acid,  injecting  as 
much  as  the  bowel  will  tolerate  and  retain.  It  kills  the  amoebae  and 
two  or  three  injections  are  usually  sufficient.  Kartulis  has  "never 
been  disappointed  in  hundreds  of  cases."  It  may  be  given  in  the 
genupectoral  position  as  an  enteroclysis,  as  advocated  by  Cantani  in 
cholera.  An  irrigator  at  an  elevation  of  two  feet  should  be  used  and 
the  ordinary  rectal  syringe  should  be  avoided. 

9.  Tarpentine  Emnlsion. — ^This  may  be  used  for.  tympanites,  and 
the  ice-bag,  or  Leiter's  coil  with  opium,  may  be  used  for  hemorrhage 
or  peritonitis. 

10.  Oolostomy. — In  chronic  cases,  colostomy  has  been  advocated. 


MALTA  FEVER. 

Dafinitioil. — A  specific  infection,  which  is  endemic  on  the  coast 
and  in  the  islands  of  the  Mediterranean*  Sea,  is  caused  by  the  Micro- 
coccus  mditensis,  somewhat  resembles  typhoid,  but  is  character- 
ized by  a  much  longer  course,  by  ^recurrent,  irregular,  "undulant" 
^evcr,  severe  sweats,  splenic  tumor,  and  rheumatoid  or  neuralgic 
pains. 

Sstory. — Observed  about  a  century  ago,  it  was  first  described  by 
Marston  (1858)  as  a  separate  disease.  Marston,  Bruce  and  Hughes, 
English  army  surgeons,  have  been  the  largest  contributors  to  our 
lowwledge  of  Malta  fever.  Its  distribution  is  fairly  well  covered  by 
its  names, — Mediterranean,  Rock  or  Gibraltar  fever,  Malta  fever,  Neo- 
politan  or  Levant  fever.  It  has  also  been  seen  on  the  Danube,  Red 
Sea,  Bosphonis;  in  China,  India,  the  Philippines;  in  the  Canaries, 
Azores,  and  Antilles;  in  Venezuela  (Caracas  fever),  Brazil,  and  South 
Africa.  Less  than  a  dozen  cases  have  come  to  this  country.  Musser 
and  Sailer  published  an  account  of  the  first  one. 

Ktiology. — The  Micrococcus  melitensis,  which   was   discovered  by 
Bruce  (1887),  is  round  or  oval,  measures  0.3  //,  often  occurs  in  chains, 
is  non-motile,  and  stains  with  methylene  blue,  or  gentian  violet,  but 
not  by  Gram's  method.     It  grows  oest  on  1.5  per  cent,  beef-water, 
with  peptone  and  agar,  in  which  state  cultures  grow  in  the  form  of 
small  pearl-like  spots.     These  after  a  few  weeks  become  yellowish- 
brown.    The  bacillus  is  not  found  in  the  blood,  hut  in  the  urine,  even 
after  recovery,  and  in  the  liver  and  spleen.    The  apes  inoculated  by 
Bruce  and  Hughes  showed  a  tj'pical  clinical  course  and  postmortem 
findings.    The  disease  prevails  chiefly  between  the  sixth  and  thirtieth 
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years,  la  the  hot,  dry  weather  from  May  to  mid-October»  and  in  old 
and  iinlivf^ienic  buildings.  It  is  not  directly  contagious.  The  atrium 
IS  (he  lungs  (by  dust,  Hughes),  or  the  alimentary  tract  (by  food  or 
drinking-water,  Bruce).  In  Strong's  laboratory  infection,  the  con* 
junctiva  was  the  point  of  entrance.  It  has  been  recently  suggest edJ 
that  nioscjuitoes  and  goats  convey  infection. 

Symptoms. — Symptoms  appear  after  an   incuhafion  of  six  to  tcH 
dai/j<.     Some  uf  them  so  re.seml>le  those  of  typhoid  and  malaria  that 
the  tliree  diseases  were  formerly  confounded.     The  fevvr  rises  grad- 
ually, reaching  104°  to  105°  after  a  few  days.    The  face  is  red,  therej] 
are  chilly  sensations,   frontal    headache,   insomnia,   depression,   an 
pains  in  the  bnck  and  legs.     Kpisiaxis  is  occasional.     The  tongue  i% 
coated,  is  at  first  niuist.  then  dry,  and  fissured,  and  sometimes  bleeds* 
The  tonsils  are  frequently  swollen,  and  the  pharj^xx  is  red  or  at  times 
ulcerated.    Anorexia,  nausea,  epigastric  pain  and  tenderness,  and  con 
stipation,  are  the  rule,  and  vomiting,  icterus,  uieteorism  and  diarrhoea^ 
witli  dark,  inalodorous,  mucous^  and  even  bloody  stools,  are  sometim 
seen.     One  of  the  chief  anatomical  findings  is  intestinal   hyperiemia, 
and,  in  rare  cases,  swelling  or  ulceration  of  Peyer's  patches  occu 
(4  per  cent.).     There  is  considerable  bronchitis  and  the  sputum  is 
often  streaked  with  blood.     Dyspnoea  is  quite  fretpient.     The  pulse- 
rate  is  at  first  between  SO  and  90;   later  it  becomes  faster,  and  is  fre- 
quently attended  by  palpitation.     Severe  sweats  occur,  usually  after 
midnight,  and  are  accornpaufed  by  sudamina  {februt  sitdoralis).    Ros- 
eohe  are  never  olwerved.    An  acute  splenic  tumor  and  hepatic  intumej 
cence  develop,   which   are   doe  to  degeneration   and   infiltration   b 
round-cells. 

After  one  to  three  weeks,  the  fever,  which  at  first  is  continuous, 
remits,  other  symptoms  abate,  and  convalescence  is  apparently  e^ta 
lished;  but  the  symptoms  again  return,  and  frequently  recur  severa 
times.  The  fever  curve  shows  waves  accompanying  each  relap: 
(literally  '*  undulant  fever*').  The  patient  becomes  weak,  emaciated 
and  pallid.  There  is  no  leukocytosis,  the  urine  does  not  show  thedlazo 
reaction,  and  albuminuria  is  yery  uncommon. 

Complications. — Complications,  wliich  are  uncommon  in  t\^7hoid 
are  freipient.     Pseudarkeiimaii^in.  in  one  or  more  joints  occurs  in  50 
per  cent,  of  the  cases  (Bruce)  and  is  accompanied  by  redness,  swelling, 
and  pain  in  the  shoulders,  knees,  hips,  and  sacroiliac  joints^  and  som« 
times  also  in  the  bursa?,  periosteum  and  fibrous  tissues.     Xeuralgu 
are  common,     Orchili^  and  epirlidymitis  occasionally  develop »  and  a 
usually  unilateral  and  ephemeral.    Mastitis  is  very  rare,    Oecasionailyl 
polyneuritis  develops  and  is  evidenced  by  partial  anaesthesia,  hyper 
lesthesia,  especially  of  the  soles  of  the  feet,  panesthesia  and  rarely 
paralysis.    These  result  from  intoxication  and  exhaustion.     Psych- 
oses and  disturbance  of  the  special  senses  may  result  from   Alalt 
fever. 

Skin  eruptiofUf  occur  late  in  the  relapses  and  are  chiefly  erythcni 
atous  or  hemorrhagic,  and  are  sometimes  accompanied  by  hemor 
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Aages  from  the  nose,  tongue,  gums  or  lungs;  desquamation  in  scales, 
in  large  shreds,  particularly  from  the  soles  of  the  feet,  and  falling  of 
the  hair,  are  common.  Glomerular  nephritis,  pneumonia,  and  endo- 
carditis are  very  unusual.  In  convalescence,  tuberculosis  not  infre- 
quently develops. 

Course  and  Prognosis. — In  the  majority  of  cases  relapses  occur 
after  two  or  three  weeks.  The  fever  sometimes  remains  near  104° 
continuously  for  months.  The  average  duration  of  the  disease  is 
ninety  days,  but  Bruce  records  a  case  which  lasted  over  two  years. 
Hughes  describes  three  types:  (o)  the  undulanty  as  above  described, 
which  is  the  most  common  type;  (6)  the  malignant,  which  ends  in 
death  in  from  one-to  three  weeks  from  weak  heart,  from  hyperpyrexia 
(110°  or  111°),  or  possibly  from  lobular  pneumonia;  (c)  the  inter- 
miiiaU,  which  lasts  for  months.  The  severity  of  the  infection  varies; 
Melland  found  that  50  per  cent,  of  cases  in  the  Canary  Islands  lasted 
from  two  to  three  weeks,  and  in  only  10  per  cent,  did  the  protracted 
undulating  type  occur.  The  death-rate  is  constantly  decreasing.  In 
the  seventh  decade  of  the  last  century  it  was  over  3  per  cent.,  but  it  is 
now  under  1  per  cent.  Immunity  after  one  attack  is  usual,  but  is  not 
absolute. 

Diagnosis. — ^The  diagnosis  of  Malta  fever  is  often  difficult,  espe- 
cially the  differentiation  from  typhoid.  In  Malta  fever  the  roseolse, 
Md  the  bacillsemia  are  absent;  the  blood  does  not  respond  to  the 
Widal  test;  nor  does  the  urine  show  the  diazo  reaction.  The  course 
of  Malta  fever  is  longer  than  that  of  typhoid,  the  sweats  are  more 
severe,  and  the  joints  are  inflamed ;  orchitis,  and  neuralgias  develop. 
A  positive  diagnosis  can  be  made  by  the  use  of  Wright's  serum  reaction. 
The  blood  responds  to  this  test  after  the  fifth  day,  and  continues  to 
do  so,  in  some  cases,  for  three  years.  Agglutination  may  be  obtained 
equally  well  with  the  living  or  dead  cultures;  the  dilution  ©f  the  blood 
*5 1  to  50,  and  the  time  for  the  test  is  limited  to  one  hour.  The  severe 
bronchitis,  fever,  and  sweats  may  cause  confusion  with  tuberculosis. 
Weed,  the  older  writers  spoke  of  Malta  fever  as  "Mediterranean 
phthisis."  The  bronchi  in  Malta  fever  are  intensely  hypera^mic  and 
^oe  sputum  is  frequently  blood-tinged.  Malaria,  ulcerative  endocar- 
ditis, febrile  pseudoleukaemia,  and  liver  abscess,  are  differentiated 
^  the  agglutination  test. 

AMtment. — ^There  is  no  specific  treatment,  though  serum  therapy 

is  likely  to  prove  valuable  (Aldridge,  Fitzgerald,  Ewart).     Quinine 

aod  arsenic  are  ineffectual.    Headache  and  backache  are  relieved  by 

antipyrin  and  morphine;    insomnia  by  bromides,  chloral  and  hyo- 

5Cinc;    diarrhoea  by  tr.  fern  chlor.;    pseudorheumatisni  by  heat,  by 

wool  investment,  by  tr.  iodi,  locally,  and  by  salicylates,  internally; 

orchitis,  by  local  heat  and  by  suspensory  elevation.     The  general 

therapy  is  the  same  as  it  is  in  typhoid.    Milk  diet  lessens  the  chance 

of  intestinal  complications,  though  Dalton  advocates  a  solid  diet.    In 

convalescence  a  change  of  climate  is  necessary. 
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BERIBERI. 
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Definition. — Beriberi,  or  polyneurdis  cndemwa  (Baelz,  Scheube),  is  V 
an  entleiiiic  and  epidemic  jriijectioo  of  the  tropics  and  subtropic^,  of  ■ 
uukiiowQ  etiology,  characterized  anatomically  by  degenerative  inflam-  ■ 
mation  of  the  peripheral  nerves,  and  clinically  by  motor  and  sensory 
disturbances,   anasarca,  cardiac   disturbance  and   by  a  subacute  or 
chronic  course.     Beri  is  said  to  signify  a  sheep's  gait,  and  kakke  also 
means  disturbance  of  the  gait. 

History.— Beriberi  is  mentioned  in  the  oldest  Ciiinese  writings  and 
was  observed  in  the  Romjin  legions,  24  B.  C,  by  Strabo  and  Cassius.  J 
In  the  seventeenth  century,  beriberi  was  noted  in  Brazil  and  in  the™ 
Malay  archipelago;  in  recent  times  (1835)  it  has  been  described  by 
Malcolmson  in  India;  by  Baelz,  Scheube,  Griuim,  and  Miura  in 
Japan;  by  the  physicians  in  the  Dutch  Oriental  colonies;  and  by 
Birge,  Putnam,  and  Bonduret  in  this  country* 

Distribution. ^The  main  foci  of  beriberi  are  (1)  the  Malay  archi- 
pelago, Sumatra,  Borneo,  and  Java;  also  China,  India  (where  it  is 
decreasing),  the  Philippines,  Japan,  and  even  Australia.  The  mor- 
tality has  been  very  high  among  the  Chinese  coolies  in  the  Dutch 
possessions,  where  epidemics  developed  from  endemics,  (2)  Africa, 
including  the  mainland  and  the  islands.  (3)  America  and  the  West 
Indies,  Brazil,  Honduras,  and  Cuba.  Cases  have  appeared  in  Dublin 
(1894-1898,  with  forty-two  deaths),  in  England,  and  in  Paris.  Scheube 
doubts  that  the  cases  which  developed  in  the  United  States,  in  the  epi- 
demic at  Tuscaloosa,  Alabama,,  w^ere  beriberi,  but  from  description, 
they  are  apparently  identical  w^ith  oriental  beriberi. 

Etiology. — The  etiologj'  is  greatly  disputed  and  there  are  tw^o  dis- 
tinct views;   (1)  that  it  is  an  acute  irifedion  (Baelz,  Scheube),  because 
it  occurs  in  the  young  (fifteen  to  thirty-five  years)  and  healthy,  it 
occurs  in  certain  localities  as  epidemics  and  endemics,  it  occurs  in  the 
summer  months,  and  in  moist,  alluvial  land  near  the  sea,  and  near^ 
the  riv?r  mouths, — i.  e.,  the  same  telluric  conditions  promote  beril>erirS 
which  promote  malaria.     It  is  considered  by  some  persons  to  l)e  con-^ 
tagious,  though  no  constant  microorganism  has  been  found.     The 
fact  that  many  cases  develop  in  houses^  barracks,  and  ships  is  an  argu- 
ment in  favor  of  the  theory  of  contagion.    In  the  80,CK}0  cases  which 
developed  among  the  Japanese  troops  in  the  Russo-Japanese  War, 
Kokubo  frequently  found  a  coccus.     (2)  The  second  view  is  that  beri- 
beri results  from  food.    Shelled  rice  is  said  to  have  caused  it  in  the 
Dutch  East  Indies,  and  raw  fish  is  considered  the  cause  of  the  disease 
among  the  Japanese  (Miura).    The  use  of  fish  in  the  navy  was  for- 
bidden by  Takaki,  and  the  mortality  fell  from  25  per  cent,  to  alumst 
nothing.    Natives  are  more  often  affected  than  Europeans,  and  males 
more   frequently  than  females.      Improper  diet  may  be   a  cause 
beriberi  or  at  least  an  indirect  factor.    In  1879  there  were  8,197  cas» 
in  Japan  and  in  1891  this  number  decre<ased   to  one.     Poor  food, 
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overcrowding  and  lack  of  hygiene  are  important  and  avoidable 
factors. 

Symptoms. — The  incubation  is  long,  probably  several  months,  and 
the  development  of  the  disease  is  due  to  repeated  infections.  The 
tymptoms  are  threefold:  (a)  those  of  multiple  neuritis;  (6)  dropsy, 
and  (c)  cardiac  insufficiency. 

{A),  Neuritic  Symptoms. — A  more  detailed  description  of  these 
symptoms  will  be  given  under  Multiple  Neuritis.  Anatomically 
there  is  the  same  symmetrical  degeneration  (or  inflammation)  in  the 
distal  parts  of  the  peripheral  nerves  to  which,  however,  it  is  not 
limited;  the  phrenic  and  pneumogastric  nerves  and  the  cardiac,  renal, 
and  solar  plexuses,  are  often  involved;  the  nuclei  of  the  sheath 
multiply;  the  axis  cylinders  degenerate;  there  is  a  lumpy  de- 
generation in  the  medullary  sheath;  and  later,  there  is  connective- 
tissue  hypertrophy.  In  eight  cases  there  were  degenerative  changes 
in  the  cord,  anterior  horns,  and  posterior  ganglia.  Clinically,  the 
neuritis  comes  on  gradually  and  runs  a  chronic  course,  which  is 
varied  by  acute  exacerbations. 

1.  Motor  Symptoms. — ^The  muscles  of  the  calves  of  the  legs,  the 
knee  extensors,  and  the  abductors  and  flexors  of  the  thigh  are  weak- 
ened, flaccid,  swollen  and  are  frequently  atrophied.  The  muscles  are 
more  frequently  tender  than  the  nerve-trunks.  In  severe  cases  the 
trunk,  arms  and,  rather  frequently,  the  face,  are  involved.  The  muscles 
Me  anatomically  much  degenerated.  Phrenic  weakness  and  vagus 
symptoms,  such  as  rapid  heart,  vomiting,  epigastric  oppression,  or 
digestive  disorder  are  not  infrequent;  the  lungs  are  sometimes  acutely 
emphysematous,  which  results  from  involvement  of  the  pulmonary 
plexus.  Symptoms  of  involvement  of  the  larynx,  of  glossopharyngeal, 
hypoglossal  or  ocular  participation  are  more  rare.  Cramps  in  the 
calves  of  the  legs  and  fibrillary  contractions  are  frequent,  but  ataxia 
K  rather  uncommon,  although  the  name  beriberi  refers  specifically  to 
disturbed  locomotion.  The  gait  is  described  as  like  that  of  one  walk- 
ing in  wet  clothes  or  wading  in  water.    Tremors  are  rare. 

2.  Sensory  Symptoms. — Paniesthesia  is  common.  Hypa^sthesia  is 
pcwt  marked  in  the  distal  parts,  though  the  sole  of  the  foot  is  exempt; 
It  IS  more  frequent  than  anaesthesia,  which  is  rarely  complete.  Hyper- 
esthesia is  not  very  frequent,  but  may  occur  over  the  spine  and  ab- 
domen.   Pains  over  the  joints  and  intercostal  spaces  are  quite  common. 

3.  Trophic  Symptoms. — ^These  are  uncommon.  They  include  joint 
J^axation,  herpes  or  skin  atrophy. 

4.  Kkflexfis. — The  skin  reflexes  are  seldom  abolished.  Ueduc- 
tJon  of  the  tendon  reflexes  develops  equally  with  the  paralysis. 

5.  De«eneration'. — Slight  reaction  of  degeneration  is  common  and 
Way  be  marked  in  severe  cases.    It  occurs  particularly  in  the  le^. 

(B),  Dropsy. — Dropsy  to  some  degree  occurs  in  07  per  cent,  of  cases; 
It  may  be  marked  in  the  legs,  and  face,  and  in  all  the  serous  cliam- 
tcrs.  It  is  most  severe  in  the  pericardium,  is  quite  severe  in  the 
pleura^,  and  is  least  severe  in  the  peritoneum.     It  is  caused  l)y  cardiac 
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and    perhaps   also   by  vasomotor   involvement.     Dropsy   invariably 
occurs  in  fatal  cases. 

(C),  Cardiac  Insufficiency. — This  occurs  particularly  in  the  acute  I 
cases;   death  may  result  in  a  day,  and  acute  forms  in  65  per  cent,  of 
the  cases  lea*l  to  a  protracted  and  distressing  death  within  two  weeks. 
There  is  palpitation,  cardiac  or  epigastric  oppression,  or  actual  pain;  j 
tachycardia,  dyspntt^a,  and  cyanosis   develop;    the   right  ventricle  ia' 
dihitated,  the  first  apical  tone  is  weak;    there  is  splitting  of  the  heart, 
tones,  gal  lop -rhythm,  and  systolic  or  even  diastolic  functional  bruits;! 
the  urine  is  decreased  in  amount,  in  phosphates,  and  in  uric  acid;' 
the  liver  is  turgid.    Aufcinia  is  marked  and  the  leukocytes  may  be  in- 
creased.    The  heart  failure  may  be  accompanied  by  vocaJ  cord  par- 
alysis and  weakness  of  the  respiratoiy  muscles.     Acute  pulmonary 
oedema  is  usually  fatal.     The  heart  muscle  is  pale,  friable,  colloid, 
or  IS  the  seat  of  acute  myocarditis. 

The  types  of  beriberi  only  accentuate  some  of  the  above-named 
symptoms,  any  one  of  which  may  stand  out  prominently.  (1)  The 
riidimentari^  form  may  begin  w^ith  slight  fever,  and  with  catarrh  of 
.  the  nose,  air-passages,  and  alimentar}"  tract.  There  is  a  slight  oetlema 
of  the  ankles:  muscular  weakness,  which  occurs  especially  in  the 
legs,  indicates  neuritis;  muscular  tenderness,  parresthesia,  hypa^sthe- 
si  a,  and  palpitation  are  also  symptoms.  (2)  The  atrophic  form  is 
marked  by  atrophy  and  paralysis.  If  cedema  does  not  develop,  both 
of  these  types  may  be  called  the  *'dry  forms.'*  (3)  The  dropjitical 
form  is  characterized  by  much  transudation  and  by  pronounced  insuffi- 
ciency of  the  heart.     (4)  The  acide  cardiac  or  perniciotui  form  (r.  4r.)* 

Diagnosis.— Diagnosis  of  henheri  is  difficult  when  it  occurs  in  thel 
T temperate  countries.    The  leading  points  are  (a)  the  multiple  neuritis,! 
which  is  most  marked  in  the  legs;    (6)  vagus  neuritis  and  cardiac 
insufficiency;   and  (e)  dropsy. 

Prognosis. — The  death-rate  varies,  even  in  the  same  endemic 
locality.  In  Japjui  and  the  Dutch  Indies  it  ranges  between  3  and  4 
per  cent.;  in  Brazil  it  formerly  varied  from  50  to  75  per  cent.;  and  in^ 
the  Malay  archipelago  it  i*eached  40  to  50  per  cent.  Death  results-fl 
pqmarily  from  heart  failure,  secondarily  from  paralysis  of  respiration, 
less  frequently  from  uriemia,  embolism  of  the  lungs,  aspiration  pneu- 
monia, intercurrent  disease,  or  marasmus.  Even  in  recovery,  permar 
nent  residua  are  common,  such  as  weakness,  obstinate  contractures 
of  the  legs  (necessitating  tenotomy),  absence  of  knee-jerk,  and  cardiac 
instability  and  hypertrophy.  Recurrences  during  ten,  twenty,  and  even 
thirty  years,  are  common. 

Treatment. — In  the  early  stages  of  the  disease  purgation  and  salicy- 
lates are  beneficial.  In  the  later  stages,  electrotherapy  and  othei 
measures  which  are  employed  in  multiple  neuritis  (q,  v.)  are  indicated* 
and  the  heart  should  receive  stimulation.  Venesection  is  advtsablel 
in  order  to  relieve  the  overladen  right  heart  and  the  dyspnoea,  and' 
promote  action  of  the  kidneys.  Digitalis  is  strongly  recommended  by 
some,  w^hereas  others  fail  to  find  anv  benefit  from  its  administratioiij 
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and  attribute  such  a  result  to  degeneration  of  the  vagus.  In  dropsical 
fonns  it  is  helpful  as  is  caffeine.  Blisters  and  the  ice-bag  over  the 
heart,  bromides  and  belladonna,  may  mitigate  cardiac  unrest  and 
palpitation.  (See  Treatment  of  Valvular  Disease  of  the  Heart.) 


ANTHRAX. 

Anthrax  is  one  of  the  zoonoses — (diseases  acquired  from  animals). 
Glanders,  foot-and-mouth  disease,  vaccinia  and  hydrophobia  consti- 
tute the  remainder  of  this  group.  Actinomycosis  is  less  a  zoonosis 
than  a  disease  acquired  from  a  common  cause  by  man  and  beast. 
Anthrax  is  also  called  splenic  fever,  pustula  maligna,  and  carbunculus 
contagiosus. 

Dennition. — It  is  an  acute  infection  caused  by  the  Bacillus  anthracis, 
and  is  usually  communicated  to  man  from  the  herbivora. 

ffistory. — Over  a  century  ago  Morand  and  Fournier  distinguished 
between  the  simple  carbuncle  and  that  of  anthrax,  which  could  be 
inoculated.  The  bacilli  were  seen  by  Pollanders  (1855)  and  Branell 
(1858),  but  Davaine  (1864-1873)  worked  out  all  the  essentials  of  the 
disease  and  noted  that  the  organisms  were  bacteria.  It  remained 
for  Koch  with  his  epoch-breaking  technique  to  find  the  spores  and 
to  absolutely  differentiate  the  disease,  which  is  now  one  of  the  best 
known  maladies. 

Bacteriology. — The  anthrax  bacillus  is  the  largest  pathogenic  mi- 
crobe, and  measures  3  to  10  by  1  to  1.5  //.  In  growths  it  may  occur 
sinj^y  or  in  chains  of  2  to  10  bacilli.  The  ends  are  slightly  rounded, 
wd  the  chains  somewhat  resemble  the  phalanges  of  the  finger  for 
the  organisms  lie  end  to  end;  They  are  non-motile,  and  transparent, 
and  may  be  stained  by  Gram's  method,  and  also  with  various  dyes, 
specially  with  Bismarck  brown.  At  high  temperatures  they  grow  in 
Jong,  thread-like,  winding,  segmented  filaments.  Spores  are  absent 
in  the  cadaver  or  in  the  living  tissue,  possibly  because  of  the  presence 
of  carbonic  acid;  in  the  living  tissues  they  multiply  by  fission. 

In  attenuated  cultures,  one  spore  develops  for  each  bacillus;  these 
l^^me  bacilli,  which,  when  young,  may  be  slightly  motile,  and  are 
extremely  resistant  to  drying  and  to  high  temperature. 

Ovltnres. — ^The  bacillus  is  an  obligate  aerobe  which  requires  oxygen 
*nd  carbon  dioxide,  and  grows  best  on  neutral  or  weakly  alkaline 
'J^cdia  and  at  a  temperature  between  95°  and  102°.  Stab  cultures  of 
•gar  are  characteristic.  A  white,  milky  yet  transparent  and  band-like 
growth  appears  in  one  or  two  days,  which  develops  horizontally  in 
Nood  serum,  and  grows  downward  at  an  acute  angle,  so  that  in  three 
^p  it  resembles  a  quill  with  a  feathered  upper  end.  Growths  on  gel- 
atin appear  to  have  a  thick,  wooly  covering.  The  gelatin  liquefies  after 
a  few  days,  and  a  white,  granular  sediment  falls  to  the  bottom  of  the 
tube.  The  bacillus  loses  its  virulence  in  blood  which  has  been  rapidly 
<Wcd,  but  in  blood  which  has  been  slowly  dried,  it  develops  spores. 
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Anthrax    is    endemic   and    epidevik   in  Europe  and  Asia. 
are  persistent    foci    in    Gemiany,    especially    in    Saxony,    parts    ol 
Bavaria,  and  in  Frankfort;   in  France,  in  the  provinces  of  Burgundyi 
and  Auvergne;    in  Hungary;    in  Russia,  principally  in  Siberia  (thi 
** Siberian    plague'');   in    China,     India,    and    in    South    America 
Anthrax  is  rare  in  America,  though  small  epidemics  have  appean 
in  Delaware  and  in    Pennsylvania.     Among  animals,  the  herbivo 
are     most    often     affected,    especially   sheep     and    cattle,    and    i 
Russia,    horses.    Omnivora    are    more   susceptible   than    carnivori 
Mice,  guinea-pigs,  rabbits,  dogs,  and  fowls,  rarely  acquire  the  dise; 
Pasteur  thought  that  earth-worms  carried  the  bacilli  from   bun 
bodies  to  the  surface*    Transmission  of  the  spores  by  means  of  snails, 
flies  and   fleas  is  possible.     Spores   reaching  water  may  be  widely 
disseminated.      The  germ  may  have  a  facultative  saprophytic  exist- 
ence on  vegetable  media. 

Infection  may  be  carried  to  man  from  animals,  and,  on  rare  occa- 
sions, from  other  human  beings.  Of  Koranyi*s  case-s,  65  per  cent. 
were  attributed  to  sheep  and  35  per  cent,  to  cattle;  Bourgois  considers 
that  the  greatest  percentage  comes  from  cattle,  the  second  largest 
from  sheep,  and  the  third  largest  from  horses. 


I,  External  Anthrax. 


External  anthrax  is  by  far  the  most  common  type.     The  atrium 
is  through  an  abrasion    of   the    skin,  and    possibly  through    intact 
hair-follicles.     Koch  observed   that  sheep  were  infected  by  fly*bite3j 
on  the  exposed  skin    of   the  neck.     Shepherds,  coachmen,    and   alT 
those  who  may  attend  diseased  animals;    butchers,  tanners,  wool-" 
sorters  and  persons  w^ho  may  handle  diseased  hides  or  meat;    and  ' 
saddlers,  tanners,  rag-pickers  antl  gardeners  are  most  likely  to  acquire 
the  disease.    The  bacillus  may  enter  the  system  through  insect-bites,^ 
and   bruises.     Jacobi   records   infection   from   a  hjT}odermic   needle" 
which  was  first  used  on  a  patient  suflering  from  anthrax.    The  spores 
are  more  virulent  than  the  l>acilli. 

Site  of  the  Pustula  Maligna, —In  Koch's  collection  of  1,077  case 
the  exact  distribution  is  noted  in  966;  51  per  cent*  developed  on  th«_ 
head  and  face,  38  per  cent,  on  the  upper  extremities,  2  per  cent,  on" 
the  lower,  5  per  cent,  on  the  neck,  and  4  per  cent,  on  the  trunk.    That 
is,  the  exposed  parts  are  the  usual  seat  of  primary  infection*     The 
lesion  is  usually  single,  but  several  pustules  or  carbuncles  may  develop, 
possibly  from  inoculation  by  the  finger-nails  in  scratching. 

Symptoms.— The  incubation  lasts  two  or  three  days.    A  small  redj 
prominence  is  first  seen,  which  resembles  an  insect-bite.    It  itches,  anc 
burns,  and  in  about  twelve  hours  develops  a  small  vesicle.     This  isl 
filled  with  yellowish  or  blood-stained  serum »  which  is  purulent  if  nij>*i 
turetl  or  scratched »  and  which  dries  with  scab  formation.    It  develops 
a  dark,  dry,  central,  necrotic,  leathery  slough,  which  is  caused  fij 
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strfptococcic  infection,  and  is  surrounded  by  dense  round-cell,  fibrin- 
ous, and  often  hemorrhagic,  infiltration.    This  in  turn  is  surrounded 
by  oedema  of  the  connective  tissue,  in  the  deeper  lyraphvessels  of 
which  the  Bacillus  anthracis  abounds.      If  the  carbuncle  becomes 
extended,  a  circle  of  new  vesicles,  or  even  two  or  three  concentric 
circles  of  vesicles  appear,  which  fuse  and  increase  the  infiltration  and 
oedema.     The  eyes  may  be  closed  by  swelling  of  the  lids,  or  the  lips 
may  be  so  swollen  that  the  jaws  cannot  be  opened.     Demarcation 
may  now  occur,  followed  by  sloughing;   granulation  tissue  and  cica- 
trization or  general  injection  develop,  and  the  adjacent  lymphvessels 
and  glands  become  infected,  soft,  and  hemorrhagic.     This  usually 
occurs  on  the  fourth  to  the  sixth  day,  or  earlier  in  cases  of  violent 
infection  or  of  reduced  physiological  resistance.    It  is  marked  by  de- 
pression, by  headache,  backache,  pain  in  the  limbs,  chilliness,  con- 
tinuous or  remittent  fever,  soft  pulse,  rapid  breathing,  vomiting  of 
Qiucus  or  blood,  vertigo,  leukocytosis  (20,000  to  70,000),  colic,  diar- 
rhoea, and  collapse.    Hemorrhages  may  occur  or  even  gangrene  may 
develop  around  the  carbuncle.     Anthrax  bacilleemia  is  sometimes 
found.    The  mind  is  usually  clear,  although  delirium,  convulsiotis  or 
Coma  may  develop,  and  death  may  occur  on  the  seventh  to  ninth  day 
^th  an  antemortem  fall  of  temperature.     Toxaemia  and  septicaemia 
^vise  the  symptoms  given  above.     In  fatal  cases  there  is  only  slight 
f^gor  mortis  but  rapid  decomposition,  dark  fluid  blood,  hemorrhages 
^pto  various  tissues,  swelling  of  the  lymph  glands,  and  lymphadenoid 
tissue  of  the  intestine  and  sometimes  of  the  spleen.    In   the    liver, 
kidneys,  brain  and  meninges,  deposition  of  bacilli,  and  hemorrhages 
^nd  swelling   may    be    found;    the    bacilli    are    seen    less    in    the 
large   vessels  than  in  the   capillaries  of    the    brain,  kidneys,    lungs, 
spleen    and    heart.      Bourgois    describes    another    cutaneous    form 
^f  the  disease  in  which  there  is  great  oedema  {charbon  blanc,  anthrax 
^^eraa),  but  no  pustule  or  carbuncle.     He  considers  that  it  occurs 
^ore  often  on  the  trunk  of  the  body  than  does  the  carbuncle. 

Diagnosis. — In  most  cases  this  is  not  difficult.  The  simple  car-- 
Y^ncle  resembles  that  of  anthrax,  in  that  it  is  also  hard,  has  a  prom- 
''^©nt  central  necrosis,  is  surrounded  by  oedema,  and  sometimes  is 
^^siculated.  It  usually  causes  great  pain,  has  numerous  openings 
^hich  discharge  ordinary  pus,  and  is  often  malodorous.  The  anthrax 
^Trhuncle,  however,  may  be  differentiated  by  the  presence  of  bacilli, 
*^y  depression  of  the  necrotic  centre,  by  the  corona  of  vesicles,  by 
^ore  rapid  evolution,  by  greater  oedema,  and  by  lack  of  odor.  G/a?i- 
^*^^<s  may  be  distinguished  by  involvement  of  the  mucosae,  by  painful 
?^^cles  without  eschars,  and  by  ulcerations  which  discharge  the  Bacil- 
*^3  mallei.  It  is  often  difficult  to  recognize  Bourgois's  charbon  blanc. 
^Ognosis. — ^The  prognosis  is  more  favorable  in  children  than  in 
?'^\ilts,  in  cases  with  local  than  in  those  with  general  symptoms,  and 
**^  those  with  simple  carbuncle  than  in  those  with  oedema.  In  Koch's 
^^llection  of  cases,  68  per  cent,  recovered.  Nasarow's  figures  show 
^  per  cent,  mortality  when  anthrax  occurs  in  the  head  and  face,  23 
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per  cent,  when  it  occurs  in  the  trunk,  19  per  cent*  in  cases  of  infecfion 
in  the  neck,  14  per  cent,  in  the  upper,  and  5  per  cent,  in  lower  ex- 
treniJty  loculizution. 

Treatment.— Propliylaxis. — Infected  animals  should  be  cremated 
entire  and  their  hides  and  wool  sliould  be  destroyed.  Toussaint 
(1880)  and  later^  Pasteur,  Chauveau  and  Colbert,  attenuated  the  ^^^u- 
ience  of  antliriix  cultures  by  exposing  them  to  sunlight  or  to  increased 
atniospherie  pressure,  and  used  them  to  immunize  animals.  In  France; 
(JS82-IS93),  1,788,677  sheep  were  thus  inoculated,  with  a  resulting 
mortality  of  0.9  per  cent,  and  200,962  cattle  were  also  inoculated 
and  a  0J3-per-€ent,  mortality  occurred. 

Active  Treatmeiit,~\Vounds  in  those  who  have  been  exposei 
infection  should  be  promptly  washed  with  strong  sublimate  sohition, 
Canterixation  with  the  live  cautery,  with  carbolic  or  nitric  acids,  caus- 
tic potash;  surgical  excision  through  sound  tissue;  injections  of  iodine 
-or  corrosive  sublimate;  these  have  all  been  recommended^  but  it  i 
also  nvaintained  tluit  equally  good  results  may  be  obtained  by  eleva- 
tton,  by  the  use  of  mercurial  pasle,  and  by  expectant  treatment, 
which  at  least  avoid  dissemination  of  the  parasite  through  sound 
tissues.  Erysipelas  serum  has  apparently  been  nseful  in  anthrax  in- 
fections, Sclavo  (1903)  reported  164  cases  which  were  treated  by 
serotherapy;  the  mortality  was  but  6  per  cent.  In  1,073  cases  treated 
with  Mendez's  serum,  the  mortality  was  but  4  per  cent. 


n.  Internal  Anthrax. 


Internal  anthrax  is  less  frequent  than  the  external  type.    It  occurs 
in  the  alimentary  and  respiratory  tracts. 

1.  The  alimentary  form  (mycosis  intestinalis),  was  first  described  — 
by  Wahl  and  Recklinghausen,  and  was  more  fully  discussed  by  Wal-fl 
«leyer  and  !\liinch*  Bacilli  may  enter  the  system  through  cuts  in  the 
iuouth  and  tliroat,  Init  usually  directly  invade  the  intestines  and  stom- 
ach, which  are  more  frequently  infected  by  spores  in  milk  or  water 
than  by  diseased  meat.  The  gastric  juice  kills  the  bacilli  but  not 
the  spores.  Peasants  often  eat  the  pickled  meat  of  diseased  animals 
without  licing  infected.  In  Wurzeii,  Saxony,  there  were  206  cases  of 
intestinal  anthrax  in  1877. 

Symptoms. — There  may  be  prodromal  chills,  fever,  epigastric  offl 
uinbar  pains,  or  depiTssion.    The  onset  is,  however,  usually  abrupt,^ 
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with  fever,  coated  tongue,  thirst,  and  vomiting  of  mucus  or  of  blood 
This  is  followed  by  sensitiveness  or  great  pain  over  the  l>owels,  by 
serous  and  afterward  by  bloody  movements,  nieteorism,  dyspnrea, 
w^eak  pulse,  and  by  symptoms  of  collapse  which  resemble  those^ 
seen  in  the  generalization  of  infection  in  the  cutaneous  form 
Secondary  carbuncles,  or  more  often  hemorrhages  into  the  skin  of 
the  neck  and  of  the  abdomen,  may  develop.  The  course  is  usually 
severe    and,   in   some   instances,   is   peracute;   death  may  result  in 
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two  or  three  days,  in  well  marked  cases,  although  recovery  is  possible. 

Diagnosis. — ^The  history  of  the  case,  the  finding  of  bacilli  in  the 
stools  and  in  the  blood,  or  the  findings  at  autopsy,  determine  the  diag- 
nosis. In  the  small  intestine  there  are  changes  like  those  of  the  cuta- 
neous carbuncle.  These  consist  of  localized  induration  with  central 
sloughing  which  usually  occurs  opposite  the  mesenteric  attachment 
and  is  accompanied  by  surrounding  hemorrhage  and  oedema  in  the 
mucosa,  and  of  swelling  of  the  solitary  follicles,  of  Peyer's  patches, 
of  the  mesenteric  glands,  and  of  the  omental  and  retroperitoneal  cel- 
lular tissue.  The  bacillus  is  found  in  these  lymphadenoid  structures 
in  large  numbers  and  sometimes  also  in  the  chylevessels  and  portal 
bloodvessels.  The  greatest  changes  most  frequently  occur  in  the 
upper  small  intestine,  sometimes  in  the  stomach  or  ileum,  seldom  in 
the  colon,  and  most  rarely  in  the  rectum.  More  than  thirty  or  forty 
foci  may  be  seen  in  the  small  gut,  but  the  lesions  in  the  stomach 
or  rectum  are  fewer  in  number  and  more  discrete.  Secondary  em- 
bolism of  the  intestinal  arteries  may  result  from  anthrax  of  the  skin, 
in  which  event  hemorrhagic  stools  are  uncommon.  Serohemorrhagic 
fluid  may  be  found  in  the  peritoneal  cavity.  Treatment  is  without 
effect,  though  ipecac,  calomel  and  bichloride  of  mercury  are  often 
'wx)mmended. 

2.  The  respiratory  form  was  described  by  Bell  (1840),  and  by 
Spear  and  Carpenter  (1881)  in  England,  as  the  ''wool-sorters'  disease"; 
and  by  Eppinger  (1894)  in  Steiermark,  Austria,  as  the  "rag-sorters' 
disease."  Infection  may,  on  rare  occasions,  occur  in  the  nose,  larynx, 
tonsils  (Wiggin),  or  bronchi.  Particles  of  inhaled  chalk  are  thought 
to  facilitate  infection  by  producing  minute  traumata,  but  the  bacilli 
are  apparently  capable  of  entering  the  uninjured  bronchioles  and 
alveoli.  Wool-sorters'  disease  results  especially  from  infection  by 
bides  imported  from  Russia  and  Brazil,  and,  in  1897,  anthrax  developed 
luthis  country  from  hides  of  Chinese  origin. 

Symptoms. — Prodromes  are  uncommon.  The  symptoms  begin  sud- 
denly with  chill  and  high  fever,  tachypnoea,  and  dyspnoea;  there  are 
"^nchitic  and  irregular  pneumonic  findings;  and  the  sputum,  which 
^ntains  in  some  instances  the  pathognomonic  bacilli  is  \nscid  or 
nemorrhagic.  The  later  symptoms  are  cyanosis,  which  is  caused  by 
"^nuse  mediastinal  infiltration;  serous  pleurisy,  weak  heart,  and  the 
terminal  collapse  and  antemortem  fall  of  temperature.  Icterus,  ha»ma- 
turia,  glycosuria,  and  anthrax  endocarditis  have  been  observed.  The 
^'^riura  is  clear  to  the  end  in  most  of  the  fatal  cases,  though  con- 
cisions and  coma,  which  in  some  cases  are  due  to  meningeal  hemor- 
^"age,  may  occur.'  The  patient  may  die  as  early  as  the  second  or 
third  day.  The  mortality  in  rag-sorters'  disease  is  50  to  87  per  cent., 
*^d  is  rather  lower  in  wool-sorters'  disease.  At  the  autopsy  the  special 
findings  are  as  follows:  the  bacilli  enter  the  ultimate  air-tubes  and 
alveoli,  wherein  they  may  produce  alveolar  desquamation  and  cellulo- 
fibrinous  exudation — the  analogue  of  the  carbuncle — and  much  sero- 
hemorrhagic exudate.    The  latter  is  comparable  to  the  skin  oedema. 
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In  cases  where  there  is  much  cellular  exudate  the  bacilli  become 
decreased,  and  recovery  may  result  from  demarcation;  where  there 
is  much  serous  infiltration  the  bacilli  are  abundant,  and  extension  of 
the  infection  is  likely  along  the  lyniphvessels  in  the  direction  of  the 
mediastinal  cellular  tissue,  of  the  peribronchial  lymph  glands  and  of^ 
the  pleune,  which  may  hold  as  miicii  as  four  quarts  of  anthrax-infected ■ 
serous  blood-staiiiefl  exudate. 

Treatment. — The  disease  may,  to  a  great  extent,  be  prevented  by 
sterilization  of  the  germ-laden  hair,  of  hides,  or  of  hair  used  in  thoH 
manufacture  of  paper.     The  actual  therapy  is  wholly  syraptomatic 
and  supportive, 

3.  Anthrax  septicseniia  is  a  rare  form  in  which  the  blood  is  charged  J 
with  bacilli,  though  no  point  of  entrance  can  be  found.  It  is  almostj 
always  fataL 
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Defimtion.^ — An  acute  or  more  often  a  chronic  contagion,  which  is] 
caused  by  the  Bacillus  viallei.    It  is  characterized  by  the  formation  of  j 
nodules  and  ulcers,  which  occur  chiefly  in  the  nose  and  skin,  and  lesi 
often  in  other  structures.     It  is  observed  largely  in  the  horse,  whichj 
is  the  main  source  of  human  infection. 

Etiology. — Glanders  and  farcy  were  known  to  Aristotle  and  Hip- 
pocrates.   The  Bacillus  mallei  was  discovered  by  Loeffler  and  Schuetxl 
(18S2),  and  independently  by  Bouchard,  Capitau,  and  Charrin.     By 
its  disco  very  J  glanders  and  farcy  were  identified  as  one  disease*    Weich- 
selbaum  (1885)  first  found  the  bacillus  in  human  infection.    It  closely  A 
resembles  the  tubercle  bacillus  morphologically,  but  is  shorter  and 
thicker,  and  measures  2  to  5  by  0.4  to  L5  /i;   it  is  straight  or  slightly 
bent;   its  ends  are  somewhat  rounded;   it  is  usually  single,  but  mayi 
ie  in  pairs  or  groups;   and  it  has  no  movement.     It  stains  with  thei 
Ikaline  anilines,  easily  in  cultures  but  with  more  difficulty  in  sections, 
and  the  bacillus  tinges  unevenly,  showing  lighter  areas,  which  are] 
thought  by  some  to  be  spc^res.     It  is  a  facultative  aerobe  and  its  most  J 
characteristic  culture  is  that  grown  on  the  potato,  in  w^hich  a  ttiit 
light    yellow    film    develops    in    tw^o    days,    soon    becomes   amber- 
colored,  and  in  eight  days  assumes  a  w^eakly  red  tinge  with  somewhat 
greenish-blue    borders*      The    atrium   is   usually  the  skin,  through 
which   the   bacillus    enters    by    some    small,    perhaps   microscopic, 
lesion.     Babes  considers  that  infection  may  take  place  through  ihej 
intact  mucosa  of  the  nose  and  air-passages.     Horse-bites  may  eausei 
inoculation.     Infection  may  also  occur  through  the  conjunctiva,  thei 
nose,  the  respirator}^  tract,  or  very  rarely,  the  digestive  tract  (NocardX  j 
Man  is  usually  infected  by  chronically  diseased  horses;    man-to-man  I 
infection  is  far  less  frequent.     The  bacillus  is  found  in  the  nasal 
nodes  {ijlaiiders)\  in  the  skin  nodes  (farcy);  in  the  lymphvessels  and  ^ 
glands  (in  which  its  virulence  is  greatest);  in  the  saliva,  urine,  sweat,* 
semen  and  in  the  blood-current,  where  it  occurs  more  frequently  tD 
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m&n  than  it  does  in  animals,  for  in  the  latter  it  is  found  in  the  most 
acute  cases  only. 

The  vitality  of  the  bacillus  is  not  great.  It  is  soon  destroyed  in  pus, 
but  may  endure  for  three  or  four  weeks  in  the  viscera  of  cadavers  or 
three  or  four  months  in  cultures;  it  is  rapidly  killed  by  sunlight,  but 
persists  two  or  more  weeks  in  damp  protected  places.  It  is  killed  in 
two  minutes  at  212°,  in  fifteen  minutes  by  1  to  1,000  sublimate  solution, 
and  in  one  hour  by  5  per  cent,  carbolic  solution.  Babes  (1890)  arid 
Kalming  (1891)  isolated  a  toxin,  and  Kalming,  during  his  re- 
searches, succumbed  to  acute  glanders.  Hellmann  (1891)  isolated 
mallein,  and  Babes  (1892)  morvine,  both  of  which  are  successfully 
injected  for  diagnosis  and  for  immunization.  The  horse,  ass,  and 
mule  are  the  most  susceptible  animals,  and  from  them,  goats,  sheep, 
cats,  lions,  rabbits  and  guinea-pigs  may  be  inoculated.  Babes  found 
that  in  some  localities  half  the  horses  have  latent  glanders.  Cattle, 
mice,  rats,  and  fowls  are  practically  immune.  Infection  is  carried  by 
the  nasal  or  cutaneous  discharge,  whence  glanders  and  farcy  are  chiefly 
observed  in  stable-boys,  coachmen,  farmers  and  veterinary  surgeons. 

Symptoms,  Pathology  and  Gourse. — These  are  considered  under 
two  topics:  {A).  Farcy,  the  cutaneous  type;  (1)  acute  or  (2)  chronic; 
and  (jj).  glanders,  the  nasal  type,  (1)  acute  or  (2)  chronic.  In  most 
cases  the  types  are  not  wholly  distinct,  though  symptoms  of  one  local- 
ization may  prevail. 

[A).  Farcy. — 1.  Acute  Form. — ^The  incubation  is  from  three  to  five 
days,  rarely  two  to  three  weeks,  and  is  attended  by  depression,  anorexia, 
Jiausea,  headache,  and  leg  pains.     The  infected  point  on  the  skin 
shows  infiltration,  which  may  heal  only  to  break  out  anew.    Lymph- 
vigitis  and  lymphadenitis  are  present,  but  are  less  marked  than  in 
Ae  horse,  and  result  in  lymphangitic  farcy-buds.    Subcutaneous  and 
^taneous  nodes  or  areas  of  diffuse  infiltration  develop.    These  swel- 
lings are  classed  with  the  infective  granulomata,  are  composed  of 
^ithelioid,  lymphoid,  and  white  blood  cells,  and  contain  the  bacilli, 
^hich  are  free,  rarely  intracellular,  and  most  abundant  in  the  centre 
^f  the  node.    Early  sections  are  succulent  and  show  central  necrosis, 
^hich  is  followed  by  suppuration  and  ulceration.    The  ulcers  are  pain- 
W,  deep,  and  crater-like,  with  sharply  cut,  everted  borders,  and  with 
^kled  bases;  they  have  a  thin,  puriform,  hemorrhagic,  or  ichorous 
Charge,  and  they  often  fuse.    Thrombo-phlebitis,  diffuse  phlegmons, 
or  gangrene  may  develop.    The  rise  of  the  fever  may  closely  resemble 
Ae  ladder-like  ascent  of  the  temperature  in  typhoid.    Chills  are  com- 
mon.   Polyarthritis  and  large  muscular  abscesses  are  frequent.     In 
*)me  cases  a  skin  eruption  occurs  which  is  successively  macular,  papu- 
lar, and  pustular,  and  resembles  that  of  smallpox  except  that  it  is 
rarely  umbilicated;    it  may  be  scant  and  scattered,  or  very  diffuse, 
and  even  confluent;    and  may  affect  the  face,  extremities,  mouth, 
throat,  and  conjunctivae.    The  patient  is  often  delirious,  and  has  an 
offensive  diarrhcea;   the  pulse  becomes  rapid,  and  fresh  skin  nodes 
devdop,  which  are  accompanied  by  ulceration  or  perhaps  gangrene. 
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The  pulse  is  fast,  small,  ami  irregular;  the  urine  contains  albuminjl 
or  easts,  or  shows  the  tjiazo  reaetioii,  and  death  occurs  in  about  twM 
weeks  fmui  exhaustion  or  from  huig  inflaimnation*  In  the  horse,  acute  ] 
farcy  occurs  with  acute  nasal  localization.  J 

2.  Chronic  Foiim. — Chronic  farcy  shows  the  same  skin  changeSpJ 
but  they  are  very  gradual  in  onset,  slow  in  progression,  are  unaccom-1 
panied  by  essential  inflaniinatory  reaction  or  by  lymphatic  iuvasion." 
For  the  first  month  or  two  there  are  pains  in  the  limbs  and  joints,  and 
after  a  few  weeks,  indolent  swellings  in  the  extremities  and  in  the  peri- 
artieuhir  tissues  appear.     These  are  followed   liy  ulceration.     The 
ulcers  may  cicatrize,  but  break  out  again  after  several  months,  and 
therefore  somewhat  resemble  lupus,  which  heals  on  one  side  and  de- 
velops on  another.     Muscular  abscesses  may  appear,  and  are  very 
often  located  in  the  pectoralis,  biceps,  brachialis,  and  gastrocnemius 
The  course  lasts  for  months  or  years  (two  to  eleven ).    liecoverj'  occur 
in  50  per  cent,  of  the  cases  (Bollinger),  or  death  results  from  exhaus 
tion  and  acute  dissemination.     In  horses  the  lymph  vessels  and  glands^ 
are  greatly  swollen,  and  appear  as  sausage-sha|)ed  masses,  on  account 
of  which  fact  the  term  ** farcy"  was  used  by  Vegetius.     In  horses  the 
skin  cruptons  and  orchitis  are  more  frequent  than  in  man. 

{B),  Glanders.— L  Acute  Nasal  Form. — ^The  conjunctiva*  ar 
sometimes  swollen,  but  the  process  generally  begins  in  the  nose  aftei 
an  incubation  of  three  or  four  days,  ^Nliliarj'  nodules  develop.  These  | 
are  elevated,  are  yellowish-white  in  the  centre,  grow  to  the  size  of 
pea,  are  surrounded  by  a  pale  red  zone,  and  become  ulcerated.  Ne$ 
nodes  form  on  the  edges  of  the  ulcers,  which  break  down,  fuse  wit 
them,  and  discharge  a  thin,  puriform,  dirty,  sanguinolent  fluid*  Diph- 
theroid deposits  or  crusts  form;  <lesiccation  may  also  occur.  Ulcera- 
tion may  erode  the  bone  or  cartilage,  and  cause  perforation  of  thai 
septum.  The  nose  is  swollen  and  eroded  externally,  and  the  lesions" 
may  resemble  those  of  erysipelas.  The  process  reaches  the  mouth  by 
the  lymph  channels  or  by  tJirornbophlebitis.  Perforation  of  the  pal  at 
may  occur;  the  tongue,  gums,  or  tonsils  are  invaded;  the  angul 
lymphatic,  parotid  and  submaxillary  glands  are  swollen,  and  the  laryn 
and  finally  the  lungs,  are  infected.  Beregin  found  that  microscope 
nodes  nuiy  develop  in  nearly  all  the  parenchymatous  organs,  the  liver, 
kidney,  spleen,  and  brain.  In  the  lungs  the  nodes  may  resemble 
miliary  tubercles,  or  actual  hepatization  (pneumonia  malleosa)  may 
develop,  and  is  frequently  accompanied  by  hemorrhage,  abscess  for 
ation,  gangrene,  a  distressing  cough,  and  raspberr}\  mucopurulent, 
sometimes  stinking  sputum.  Secondary  suppuration  in  the  bonej 
muscles,  joints  or  skin,  may  develop.  The  course  is  that  of  acu 
fatx^y,  though  perhaps  more  rapid,  and  is  attended  by  drenchiri 
sweats,  diarrhcea,  clouded  sensorium,  and  convulsions;  and  deal 
occnrs  in  one  or  two  weeks.  The  blood  is  thin  and  the  leukocytes 
increased. 

2.  CuttONic  Nasal  FoRii,— This  is  similar  to  acute  glanders  excej 
that  it  is  chronic.     It  is  less  frequent,  and  in  forms  which  are  limit 
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to  the  nose,  confusion  with  other  diaeases  is  frequent.  When  nasal 
involvement  is  slight  it  may  clinically  and  pathologically  resemble 
pulmonary  tuberculosis,  chronic  coryza,  pyaemia,  or  osteomyelitis. 
Recovery  is  infrequent,  though  healing  by  cicatrization  may  result- 
According  to  Babes,  recovery  may  take  place  or,  at  least,  the  malady 
may  "slumber,"  possibly  to  be  aroused  later  by  trauma  or  some 
other  infection,  notably  symbiosis  with  the  staphylococci.  Death 
occurs  from  exhaustion  or  from  generalization  by  the  lymphangitis 
or  thrombophlebitis. 

Diagnosis  of  Glanders  and  Farcy. — ^Typhoid,  pyaemia,  rheumatism, 
erysipelas,  variola,  syphilis,  lupus,  tuberculosis,  and  anthrax  may  cause 
confusion,  but  the  surroundings,  the  history  and  the  bacteriology  of 
the  case  determine  the  diagnosis.  The  cultural  findings  are  proven 
by  intraperitoneal  inoculation  of  a  guinea-pig,  in  which  orchitis  should 
develop  rapidly.  Injections  of  mallein  differentiate  the  disease  in  90 
to  95  per  cent,  of  the  cases  for  they  produce  a  rise  of  temperature  of 
three  degrees  or  more.  The  bacilli  are  agglutinated  by  the  serum  of 
normal  horses  in  a  dilution  of  1  to  200,  and  of  those  subject  to  glanders 
in  a  dilution  of  1  to  1,000. 

Treatment. — ^The  prophylaxis  of  glanders  is  like  that  of  anthrax^ 
The  principal  measures  indicated  are  isolation  of  diseased,  and  crema-f 
tion  of  dead,  animals,  and  the  use  of  strong  antiseptics  in  wounds  in 
persons  exposed  to  infection.  Skin  ulcers  should  be  curetted  and 
bandaged  antiseptically;  if  they  are  obstinate,  the  live  cautery  should 
^  applied.  Infection  of  the  nose  should  be  treated  l)y  carbolic  douches, 
zinc  chloride  paste,  iodol,  or  iodoform.  Arsenic,  mercurial  inunctions, 
Jodides,  and  quinine  and  alcohol  for  the  maintenance  of  strength  are 
''WX)mmended.  Injections  of  mallein  may  prove  of  therapeutic  us 
^ell  as  of  diagnostic  value  (Babes,  Pilavios).  Large  doses  of  potas* 
Slum  iodide  have  been  recently  recommended. 


TETANUS. 

Definition. — ^Tetanus,  or  lock-jaw,  is  an  acute  infection  caused  by 
^e  tetanus  bacillus  and  is  characterized  clinically  by  greatly  increased 
'^flexes,  by  muscular  rigidity,  and  by  tonic  spasms,  such  as  trismus, 
8nd  opisthotonos.  Tetanus  is  literally  tension  or  stretching.  The  dis- 
ease is  described  in  Hippocrates'  aphorisms. 

Etiology. — In  1884,  Carle,  Rosenl)a('h,  and  Rattone  produced  the 
disease  by  inoculations  of  pus,  and  in  the  same  year,  Xicholaier  dis- 
coveretl  the  tetanus  bacilliis,  of  which  Kitasato  (ISSO)  first  ()l)tained 
pure  cultures  from  wounds  ahd  from  earth,  and  found  it  an  oi>ligate 
anaerobe.     The  Bacillus  tetani  measures  3  to  o  by  \  to  \  /(,  and  is  en- 
larged at  one  end,  in  which  there  is  a  spore,  thus  having  a  pin-head 
or  drum-stick   shape.    It  becomes  thread-like  in  cultures.    It  stains 
readily  by  Gram's  method,  and  is  delicately  flagellated  and  therefore 
motile.    It  is  anaerobic  and  cultures  emit  a  smell  like  that  of  an 
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onion,    It  is  ver}' difficult  to  isolate  but  grows  well  in  sugar  5olutiofii^| 
The   harnllus   is   very  enduring,  and   lives   long,    even    if   dried   oi^H 
frozen;    the    spores    may  live    eight  years.     It  always  exists  in  theW 
primary  wound  and  is  thought   to   exist  only  on  rare  occasions  in 
the  tissues  of   the   brain    and  cord,    but    recent   figures   show    thaiH 
it   is   present    in    44    per   cent,   of   the   severest   infections,  so    that^ 
tetanus    no    longer    seems    to    be  a  simple    toxsemia.     The    bacillus 
has   been    found    in    the    blood    and    sputum.     Tetanus  is    usually 
classified    as    traumatic    or    idiopathic     (rheumatic);    the   so-called 
idiopathic  form  is  similar  to  idiopathic   erysipelas,  for   the  atrmm^ 
is  either  unseen,  is  njicroscopic,  or  is  apparently  through  the  pharynx^^| 
The  bacillus  produces  toxitu  which  are   100  to  400  times  as  toxic 
as  strychnine  and  which   in   turn  produce  the   symptoms.      Brieger 
and  Cohn  speak  of  tetanin,  tetanotoxin,  and  spasmotoxin;    Ehriich 
and  Babes  of  tetanus  spasmiu  and  lysin,  and  Faber  of  a  toxin  w^hich 
resembles  the  diastases.    The  bacillus  does  not  produce  inflammation, 
though  mixed  infections  are  usual.     Tetanus  symptoms  result  from 
the  tetanus  toxin  alone,  but  both  infection  and  virulence  are  enhanced  _ 
by  association  with  various  putrefactive  microorganisms,  and  innocu-H 
ous  solutions  of  tetanus  poison  become  lethal  if  combined  with  steril- 
ized cultures  of  these  putrefactive  bacteria.     Mice,  guinea-pigs  and 
rabbits,  are  inoculable.    In  nature  the  bacillus  is  found  in  the  alimen- 
tary tract  of  herbivora,  whence  it  also  occurs  in  manure,  in  garden 
earth,  in  street  or  house  dust,  in  hay,  in  putrefying  fluids,  and  in  splin- 
ters.   Though  it  is  spread  over  the  world,  the  disease  is  ten  to  twenty 
times  us  frequent  in  the  tropics  as  it  is  in  temperate  zones»  because 
the  bacillus  thrives  in  heat.    More  cases  exist  in  Prague  than  in  Ber- 
lin.   It  may  lurk  in  certain  districts,  as  it  did  formerly  in  the  Eastern 
end  of  Long  Island,  or  as  it  does  in  the  West  Indies  where  negroes  are 
more  often  and  more  seriously  affected  than  whites. 

Mode  of  Infection.— Incised  wounds  are  obviously  less  dangerous 
than  punctured,  gunshot,  or  contused  wounds  or  heematomata.  Tet^w 
anus  occurred  less  frequently  in  our  Civil  War  than  it  did  in  the 
Spanish-American  conflict,  in  which  many  cases  developed  among  the 
Spaniards,  It  may  result  from  such  minor  operations  as  circumcision, 
hypodermic  injections,  the  administration  of  antitoxin,  tooth-extrac- 
tion and  vaccination  (95  cases),  and  also  from  major  operations^ 
Parturition,  lack  of  attention  to  the  navels  of  the  new-born,  the  us 
of  imperfectly  sterilized  cat-gut,  and  leech-bites  or  pin-pricks  maj 
also  cause  its  development.  Chauffard  (1903)  collected  IS  cases 
which  injection  occurred  from  injections  of  gelatin  for  various  acut€ 
hemorrhages,  and  in  6  cases  it  has  followed  similar  injections  for 
aneurysm.  The  germ  is  very  frequently  found  in  gelatin,  which  should 
therefore  be  sterilized  three  times  and  in  very  small  amounts,  each 
time  for  thirty  to  forty-five  minutes  at  212^,  H.  G.  Wells  has  placed 
emphasis  on  the  danger  resulting  from  the  use  of  toy  pistols  and  blank 
cartridges  for  Fourth-of-JuIy  celebrations.  He  noted  that  39  per 
cent,  of  the  tetanus  mortality  of  1903  occurred  near  that  date;   41U 


JU, 

ac- 


TETANUS  249 

deaths  from  tetanus  are  listed  in  the  United  States  for  that  year  as 
against  105  in  1904;  75  per  cent,  of  cases  occur  between  the  tenth  and 
fortieth  year  of  life. 

Incubation. — ^This  lasts  from  six  to  twelve  hours  in  severe  experi- 
mental inoculations,  from  two  to  nine  days  in  less  intense  inoculations, 
and  in  man,  from  one  to  sixty  days.  The  incubation  in  66  per  cent, 
of  the  cases  lasts  from  five  to  fourteen  days;  Rose  observed  that  in 
33  per  cent,  of  his  cases  the  symptoms  appeared  in  one,  and  in  45  per 
cent,  in  two,  weeks. 

Symptoms. — These  appear  suddenly,  without  any  or  with  only 
indeterminate  prodromes,  and  are  due  to  toxaemia.    This  is  proven 
by  the  fact  that  autopsies  show  no  constant  gross  or  minute  altera- 
tions except  those  common  to  all  convulsive  conditions — e,  g.,  points 
of  congestion  or  punctate  hemorrhage.    Ehrlich's  side-chain  theory  is 
a  fairiy  satisfactory  Explanation,  for  the  anterior  cells  of  the  cord  and 
medulla  combine  with  the  toxins.     Babes  believed  that  some  third 
substance  formed  and  produced  the  symptoms.    These  are,  at  first, 
rigidUy  of  the  jaw  ("lock-jaw,"  trismus)    and  stiffness  of   the  neck. 
In  most  animals  the  muscles  become  rigid  near  the  seat  of  inoculation 
first,  and  sometimes,  in  injuries  received  in  war,  the  muscles  of  the 
leg  may  be  first  involved.    The  probable  explanation  of  this  is  that 
the  toxin  travels  along  the  nerve  trunks  (Marie,  Morais,  Ransom, 
Meyer).    The  horse,  like  man,  develops  trismus  first.    The  poison 
excites  the  anterior  cells  of  the  cord  and  medulla  to  tonic  contraction. 
The  facies  tetanica  results  from  a  spasm  of  the  zygomatic  muscles, 
which  produces  the  risus  sardonicus,  and  imparts  a  smiling  expression 
to  the  upper  and  a  sad  expression  to  the  lower  part  of  the  face  (Konig) ; 
there  are  folds  in  the  forehead;  the  eyebrows  are  raised  and  approxi- 
niated,  the  eyeballs  directed  forward,  the  masseters  prominent,  the 
teeth  set,  and  the  nares  dilated.     The  spinal  extensors  are  tonically 
contracted,  arching  the  head  backward  and  the  trunk  forward  (opis^ 
^hotonos);    the  abdominal  muscles  are  hard  and  retracted,  and  are 
^asionally  even  ruptured  by  their  violent  contraction;  in  rare  cases 
tbe  contracture  is  lateral  (pleurothotonos),  or  forward  (emprosthot- 
^nos),  or  the  body  is  straight  and  rigid  (orthotonos).     The  limbs  are 
^nded,  the  legs  more  so  than  the  arms,  and  the  feet  and  hands  least. 
The  spasms  are  chiefly  tonic,  but  clonic  exacerbations  for  a  few  seconds 
Diay  result  from  peripheral  stimulation  of  the  sensory  nerves  or  those 
^f  special  sense,  by  the  least  touch,  jar,  breath  of  air,  bright  light  or 
sound.     The  reflexes  are   enormously  increased,  particularly   those 
of  the  skin.    The  spasms  occasion  violent  muscular  pain,  oppres- 
sion over  the  lower  chest  and  epigastrium,  speechlessness,  insomnia, 
and,  from  participation  of  the  medulla,  profuse  sweats  and  increased 
and  irregular  heart  action.     Fever  may  be  present  (even  105°  to  111°), 
or  the  temperature  may  be  normal  or  subnormal.    After  death  a  tem- 
perature of  114®  has  been  observed.    The  sensorium  is  usually  clear. 
Evacuation  of  the  bladder  and  rectum  is  difficult,  and  erection  or 
ejaculation  may  occur.    The  urine  is  decreased  and  sometimes  con- 
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tains  albumin,  sugar,  acetone,  or  indican;  but  increased  excretion  d 
urea  and  creatin,  which  might  be  anticipated  because  of  the  musculari 
action,  is  not  noted.  In  some  cases  the  lymph  glands  adjacent  to  the 
seat  of  infection  are  enlargeJ,  In  verj^  rare  cases  the  toxins  cause 
death  without  moscular  spasm;  i\  r.,  they  combine  with  tissues  other 
than  the  nervous  system. 

Death. — Sixty-six  per  cent,  of  the  cases  die  in  a  paroxysm,     Thi 
fatal  factor  is  a  respiratory  spasm,  an  oedema  or  spasm  of  the  larynx' 
or  an  increasing  heart  weakness;   death  from  collapse  or  in  coma  is 
exceptional. 

Diagnosis.— The  diagnosis  is  based  on  the  nature  of  the  wound] 
the  presence  of  the  Bacillus  tetani,  trismus  (which  is  necessary  for 
diagnosis),  the  faeies,  substernal  oppression,  and  opisthotonos-    Seru 
froui  eases  of  tetanus,  obtained  by  blistering,  is  fatal  to  white  mice 
in  twelve  to  twenty-four  hours*     In  strychnine  p(.moniny  the  history 
of  the  case,  tests  for  the  drug  in  the  stomach  washings  and  urine,  the 
more  abrupt  onset  of  the  spa^m  and  of  the  reflex  excitability >  the  mo 
difluse  and  severe  clonic  intermittence  of  the  convulsions,  their  great 
involvement  of  the  hands  and  feet,  and  the  later  appearance  of  trismi 
and  its  interparoxysmal  relaxation,  are  entirely  distinctive,    Ilysieri 
hydropiiobia,  and  telany    iq^  v-)    are  wholly  different  from  tetanui 
In  mtminf/iiKi  the  sensoriuiu  is  afTeeted,    Trismus  may  be  due  to  sue 
other  causes  as  dental  caries  or  parotitis.    Inflammation  of  the  temporo-j 
maxillary  joint  usually  results  in  a  tender  area  in  front  of  the  tragus, 
produces  unilateral  masticatory  cramp  and  is  easily  distinguished  b 
the  clinical  evolution  alone.  Escherich^s  p,seudotetanus  is  characterized' 
by  tonic  contractures  of  the  jaw\  the  back,  and  tlie  limbs,  which  occur 
oftener  after  an  acute  infection  than  as  an  independent  disease.    Con- 
valescence is  usual  after  a  few  weeks. 

Prognosis. ^ — The  death-rate  ranges  from  45  to  90  per  cent.,  aver- 
ages between  80  and  90  per  cent,,  and  is  modified  by  the  followin, 
factors : 

1,  Incubation. — The  later  after    inoculation   tetanus  develops,  thi 
better  is  the    outlook.     The    mortality  is  91    per  cent,  if  it  appea 
in  the  first  week,  81   percent,  if  in  the  second,  and  52  per  cent-  41 
later  (Rose). 

2.  Site  of  Infection. — Infection  in  the  arms  results  in  a  70  per  cen 
mortdity;  in  the  legs,  90  per  cent,  (Norris);   in  cephalic  tetanus  (tb 
tetanus  facialis  or  kopftelamts  of  Rose,  first  described  by  Charles  Bell, 
in  1830),  the  mortality  is  almost  100  per  cent.     J,  H.  IJoyd  collected 
100  cases  of  this  type  (1905);  he  finds  the  prognosis  better  than  in  the 
ordinary  tetanus;   Lloyd  found  seven  cases  of  facial  diplegia.    In  t\ 
type  there  is  facial  paralysis  and  involvement  of  the  pontine  and  med 
lary  nuclei,  which  sometimes  causes  dysphagia  (hydrophobic  type), 
paralysis  of  tlie  eye.     The  author  observed  these  syniptorns  in  a  bo; 
who  had  been  kicked  over  the  ear  by  a  horse.     Teianus  or  irism 
neofiaiorumt  especially  described  by  Beumer  (1887),  is  an  infeclion 
the  navel  which  occurs  in  the  second  week  of  life.    It  prevents  nu 
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and  is  fatal  on  the  third  or  fourth  day  in  83  per  cent,  of  the  cases.  In 
the  West  Indies  50  per  cent,  of  the  children  died  of  tetanus  at  one 
time,  in  the  Western  Hebrides,  67  per  cent.,  and  in  Iceland,  100  per 
cent.  Tetanus  puerperalisy  particularly  described  by  Heyse  (1893), 
is  a  uterine  infection  and  usually  follows  difficult  labor,  al)ortions,  or 
ministration  by  mid  wives,  and  is  generally  fatal.  In  three  years  there 
were  232  cases  in  Bombay  (Gowers). 

3.  Goorse. — Hippocrates  observed  that  patients,  who  survive  the 
fourth  day  may  recover;  68  per  cent-  of  cases  die  in  the  first  four  days. 
According  to  Willard,  88  per  cent,  of  acute  and  25  per  cent,  of  chronic 
cases  die. 

i  Trtama. — The  death-rate  in  traumatic  cases  is  over  80  per  cent. ; 
in  the  so-called  idiopathic  cases  it  is  50  per  cent,  or  lower. 

6.  Sex. — More  women  recover  than  men. 

6.  Sjrmptoms. — Slight  trismus  and  response  to  antispasmodics  are 
favorable;  high  fever  and  involvement  of  the  pons  or  medulla,  respir- 
atory spasm,  dysphagia,  and  ocular  paralysis,  are  unfavorable. 

Treatment. — 1.  Prophylaxis. — This  consists  of  general  surgical 
antisepsis  and  special  care  of  punctured  wounds,  haematomata  and 
injuries  caused  by  blank  cartridges.  Iodine  and  silver  nitrate  are 
verj- helpful,  but  wide  incision  (in  order  to  open  the  punctured  wound, 
for  the  bacillus  is  anaerobic),  thorough  lavage  and  packing  are  most 
essential.  Antiseptic  conduct  of  labor,  and  care  of  the  navel  in  the 
new-born,  need  but  little  emphasis  at  the  present  day. 

2.  Antitoxin  Therapy. — Behring  and  Kitasato  (1880)  discovered  an 

antitoxin  and  were  able  to  immunize  animals  by  cultures  which  were 

heated  from   122°  to  140°,  or  treated  with  Lugol's  solution,  which 

changes  the  toxins  to  toxoids  (Ehrlich).    The  antitoxin  was  found  in 

animals  which  are  naturally  imnmne  to  tetanus,  such  as  crocodiles 

and  chickens;   and  it  was  found  in  the  fluids  (the  blood,  milk,  and 

We)  but  not  in  the  tissues.    Tetanus  antitoxin  is  not  bactericidal, — /.  e.y 

»tdoes  not  act  on  the  bacilli.     It  neutralizes  the  tetanus  toxin  in  the 

Wood,  but   not   after   the  toxin  has  becotne  jixed  in   nervous  tissue, 

fr^jm  which  the  antitoxin  cannot  dislodge  it.     Behring  and  P^hrlich 

^nink  that  the  antitoxin  neutralizes  the  toxin  chemically,  while  Babes 

and  others  consider  that  cell  metabolism  is  the  most  important  factor, 

and  that  possibly  a  third  substance  is  secreted.    Tizzoni  and  Cattani 

•^^^1)  produced  a  serum  somewhat  different  from  that  of  Behring. 

'roni  the  above  it  is  obvious  (a)  that  serum  prophylaxis  may  be  suc- 

^'^^ful  in  suspected  cases  of  earth  infection  or  in   dirty  abortions, 

although  the  term   "successful"  is  presumptive,  as  it    implies   that 

tetanus  would  certainly  have  developed;    it  has  i)een  successful   in 

cases  of  wounds  received  on  the  Fourth  of  July,  and  it  also  succeeded 

in  the  Prague  obstetrical  clinic,  in  which  latter  instance  every  other 

measure  failed;    (6)  that  if  used  early  it  may  neutralize  circulating 

toxins  which  have  not  yet  become  attached  to  nervous  struct ures  and 

(e)  that  when  the  toxins  have  combined  with  the  motor  cells,  it  must 

be  ineffectual.     Babes  estimates  the  mortality  at  70  per  cent,  even 
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when  the  serum  is  used,  which  confutes  the  alleged  lowering  of 
death-rate  (34  per  cent*,  Engl  em  an;    43  per  cent.,  Koehler,  16 
cent,,  Behriug).    The  first  dose  should  be  20  to  30  c.c,  and  later  ll 
to  20  cx\  should  be  given  two  to  four  times  daily-    It  should  be  injected 
near  the  site  of  inoculation,  and  especially  into  the  nerve  trunks  near 
the  injury,  in  order  to  reach  more  readily  the  toxins.    Subdural  inocu- 
lations saved  a  severe  case  of  cephalic  tetanus  (Hohib).    The  technique 
is  the  same  as  in  lumbar  puncture  (see  Meningitis).  f 

3.  Clonic  Convulsions. ^ — These  may  be  minimized  by  absolute  quiet 
and  seclusion,  by  darkening  the  room,  and  by  careful  handling  of  ' 
patient.     Morphine  may   be  given  hypodermically  to  relieve  pail 
insomnia,  and  cutaneous  reflex  irritability;  one-quarter  grain  may 
given  every  four  to  six  hours  for  a  day  or  two,  but  the  pupils  of  tk 
eyes  and  the  respiration  rate  should  be  carefully  watched.    Occasion- 
ally a  corrective  hj^odermic  of  atropine  should  be  given.     ChloraL 
hydraie  depresses  the  motor  elements  of  the  cord;  twenty  grains  ma^ 
be  given  every  two  hours  for  three  doses,  but  even  this  amount  may 
cause  dangerous  cardiac  symptoms  in  alcoholics  or  in  cases  of  arterio- 
sclerosis.    Digitalis  may  be  given  ivith  chloral  hydrate  to  steady  thfl 
heart,  and  morphine  and  potassium  bromide  to  enhance  its  depresso' 
motor  action  and  to  lessen  the  cutaneous  irritability.     The  bromides 
should  be  given  5ssj  every  three  hours,  for  six  doses,  after  which  tl|f 
interval  should  be  lengthened.     Inhalations  of  chloroform  and  am3fl 
nitrate  may  inhibit  the  onset  of  severe  attacks.     Hot  baths  relieve 
tension,  but  the  lifting  of  the  patient  apparently  more  than  countc 
balances  their  benefits. 

4.  Nutrition.^ This   must   be   carefully    maintained   by   the 
catheter  (see  TYPHoro)  or  by  the  rectum*    In  this  way,  the  difficultic 
olFered  by  trismus  or  dysphagia  are  overcome. 

5*  Other  Measures. — (a)  J.  B.  Murphy  performs  lumbar  punctur 
and  injects  a  weak  solution  of  eucaine  and  morphine,  with  apparent 
results;  (6)  Baccelli,  Ascoli  and  Babes  secure  better  results  with 
hypodermics  consisting  of  10  drops  of  3  per  cent,  carbolic  solution, 
than  tliey  do  with  serotherapy;  no  ill  effects  were  observed  from  long- 
continued  daily  use;  (c)  Wassermann's  proposal  to  inject  subdurall] 
an  emulsion  of  sheep  brains  is  endorsed  by  Babes  and  others,  (i 
Meltzer  has  recently  been  successful  with  intraspinal  injections  of  i 
dram  of  a  2^  per  cent,  solution  of  magnesium  sulphate. 


HYDROPHOBIA  (LTSSA;  RABIES). 


Definition.^ — An  acute  specific   infection,  of  unknown  causatic 
peculiar  to  carnivora,  the   bites  of  which  convey  infection  to  othi 
animals  and  to  man.    The  disease  is  characterized  by  tonic  and  clonic" 
spasms   of  the   oesophagus   and  of  the  respiratory   muscles,    whic 
spread  to  other  muscles,    and  by  an  inevitably  fatal  evolution, 
was  described  in  ancient  Jewish,  Egyptian,  and  Indian  writings, 
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was  discussed  by  Democritus  in  the  fourth  and  fifth  centuries,  B.  C. 
The  first  adequate  account  was  one  by  Youatt  (1828,  London). 

Etiology. — In  Germany  it  is  infrequent,  because  of  the  strict  laws; 
from  1887  to  1894  only  16  cases  occurred.  In  England,  France,  and 
America  it  is  far  more  common,  and  in  Russia  many  cases  develop. 
Dogs  are  most  susceptible,  are  most  frequently  affected,  and  are  the 
chief  cause  of  dissemination  (90  per  cent.);  next  come  wolves,  cats, 
and  cattle;  and  finally  skunks,  horses,  pigs,  rabbits  and  even  fowls 
may  be  inoculated.  The  character  of  the  virus  is  unknown.  It  is  found 
in  the  nervous  tissues  most  abundantly,  in  the  saliva,  and  also,  though 
in  small  quantities,  in  the  blood,  tears,  sputum,  semen,  urine,  and 
milk,  and  in  the  adrenals,  lymphatics  and  muscles.  Its  propagation 
has  been  held  to  occur  along  the  nerve  trunk,  but  it  must  also  reach 
the  blood  current.  It  resists  putrefaction  for  fourteen  to  twenty-four 
days  but,  on  drying,  becomes  attenuated  in  ten  to  fifteen  days.  The  dis- 
ease prevails  chiefly  in  warm  weather,  particularly  in  the  "dog  days," 
and  most  laws  are  based  on  this  assumption;  but  it  is  also  fairly  com- 
mon in  cool  weather.  In  Paris  most  cases  occur  in  March  and  May. 
Sixty  per  cent,  of  cases  occur  in  men  and  40  per  cent,  are  in  subjects 
under  fifteen  years  of  age.  Inoculation  occurs  through  the  skin,  and 
nearly  always  results  from  bites  of  infected  animals,  which  may  trans- 
mit the  disease  even  during  the  incubation  period.  Punctured  or 
deep  wounds,  and  those  in  the  nerves  or  muscles  are  most  dangerous; 
33  per  cent,  of  those  bitten  by  mad  dogs,  62  to  90  per  cent,  of  those 
bitten  by  wolves,  and  60  per  cent,  of  those  bitten  by  cats,  die.  In 
exceptional  cases,  rabies  results  from  being  licked  by  an  infected  dog, 
from  kissing  an  infected  person,  or  from  dissecting  an  infected  body. 
The  incubation  period  varies  greatly,  averaging  from  six  to  ten 
weeks.  The  extremes  are  from  one  and  a  half  weeks  to  five  months, 
or  in  exceptional  cases,  one  or  two  years.  It  varies  with  (a)  the  age, 
'>«ng  shorter  in  children  than  in  adults;  (6)  the  site  of  the  wound. 
If  this  is  on  the  face  or  head,  the  incubation  is  very  short  and  the 
symptoms  are  very  severe.  The  incubation  is  longer  and  the  symp- 
toms less  intense  when  the  point  of  infection  is  on  the  body,  because 
the  clothing  tends  to  clean  the  virus  off  the  teeth. 

Symptoms. — ^Three  stages  are  described,  which  are  somewhat  arbi- 
tfaiy  and  variable. 

Rrit  or  Prodomal  Stage. — The  scar  may   become  tender,  parjps- 
thetic  or  painful ;  the  adjacent  glands  sometimes  swell,  or,  if  the  wound 
is  on  the  face,  there  may  be  sneezing.     Distinct  psychical  alteration 
is  usual,  such  as  depression,  irritability,  or  anxiety.     Headache,  in- 
somnia, hypenesthesia  to  light,  sound  and  touch,  anorexia,  and  some 
elevation  of  the  temperature  and  pulse  rate  are  usual.     Sometimes 
speech  is  slightly  disturbed,  the  voice  is  hoarse,  the  pupils  are  some- 
what dilated,  and  premonitions  of  the  later  dysphagia  are  experienced. 
This  stage  lasts  from  one  to  two  days. 

Second  or  Excitation  Stage. — (a)  The    excitement   is    more  motor 
than  psychical.     The  cutaneous   and   deep   reflexes   are   increased. 
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There  is  such  hvperfpsthesia  that  the  least  sound  or  light,  the  slight- 
est breath  of  air,  or  food  and  water  in  the  throat,  induce  violent  refle^^H 
spasms,  whence  the  patient's  dread  of  these  excitants  (photophobia^B 
aerophobia,  hydrophobia).    Tonic  spasms,  foJIowing  attempts  at  swal- 
lowing affect  chiefly  the  muscles  of  the  mouth,  the  hyoid  elevators, 
and  the  laryngeal  and  respiratory  muscles.     Even  without  involve- 
ment of  tlie  larynx,  the  respiration  is  labored,  with  irregular,  jerky^B 
and  often  deep  or  sighing  inspirations,  during  which  the  shoulder^H 
are  lifted  and  the  epigastrium  is  protruded.    The  spasms  may  ejctend 
to  the  trunk  and  limbs.     (6)  The  excitement  is  also  psychical,  and  is 
markeil  at  the  time  of  the  spasm  by  restlessness  and  often  late  in  the 
Ipourse  by  delirium,  or  even  by  violent  mania.    Delirium  tremens  may 
Ibe  simulated.    The  mind  is  usually  clear  between  the  spasms.     The 
patient  rarely  attempts  to  injure  attendants,  although  such  an  im- 
pression may  be  mode  by  the  patient's  restlessness,  the  peculiar  growl^ 
ing  sounds  occasioned  by  pharyngeal  and  laryngeal  spasm,  and  th^ 
'*frnthino;  at  the  mouth,"  which  is  due  to  inability  to  swallow  the  in- 
creased How  of  saliva.    Other  less  constant  symptoms  are  elevation  of" 
temperature  from  100°  to  103°  or  105°,  though  some  cases  are  afebrile; 
salivation  and  lachrymation;    thirst;    tremors,  erections  and  ejacula- 
tions;   increased  pulse  rate:  scanty,  alliuminous  urine  (25  per  cent.)^^ 
often  with  casts  and  sometimes  with  sugar  or  acetone.     The  excita<^| 
tion  stagre  lasts  one  and  a  half  to  three  da  vs.  ^" 

Third,  Paralytic  or  Termmal  Stage, — This  stage  is  less  common  in 
hiiumn  tliati  in  animal  rabies.  In  animals  it  may  be  marked  from 
the  beginning  and  the  other  stages  may  be  lacking  or  rudinientar}* — • 
the  "dumb*'  rabies  as  contrasted  with  the  furibund  type.  The  spasms 
and  excitement  cease,  the  pulse  becomes  fast,  small,  and  irregular, 
the  pupils  are  wide  and  irregular,  sweating  is  profuse,  swallowinj 
becomes  impossible,  and  paralyses  develop,  mono-,  para-,  or  hemt 
plegic»  or  of  the  acute  ascending  type  of  Landr;\  The  sphincters  a; 
sometimes  paralyzed.  The  patient  dies,  unconscious,  of  cardiac  col- 
lapse, rarely  of  asphyxia  or  convulsions.  The  third  stage  seldom^ 
lasts  more  than  eighteen  hours. 

Autopsy  Findings. — Pathologists  are  not  absolutely  unanimous  in 
regard   to  tlie  specific  autopsy  findings.     Minute  hemorrhages  an 
special   congestion   of  the  medulla   and  cord  mark  hydrophobia  aj 
they  do  other  convulsive  states.     Babes' s   rahk  tubercles   are   aggn 
gat  ions  of  leukocytes  around  the  vessels  and  nerve  cells.    The  latte 
may  degenerate.     Rapid  diagnosis  of  rabies  may  be  made,  accord- 
ing to  von  Gebuchten  and  Nelis,  by  examination  of  the  sympathetic 
and  cerebro-spinal  ganglia,  under  the  capsules  of  which  are  found  acru' 
mifhtionff  of  epitheiioid  and  hpriphoid  cclh.     Babes  considers  them  lesi 
important  than  the  rabic  tubercles.     The  bodies  described  In-  Xegi 
arifl  Pavia  (1903)  in  the  cell  processes,  may  be  protozoal  parasites  o] 
artefacts. 

Course  and  Prognosis. — In  twelve  hours  to  ten  days — on  the  aver- 
age two  to  four  days — ^atl  untreated  cases  die,  10  per  cent,  in  the  Rrst 


m 
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day,  and  60  per 'cent,  in  the  first  three  days.  Laveran,  Chantemesse, 
Noyi,  Poppi,  and  others  report  recoveries,  but  Hogyes'  is  the  only 
recovery  verified  by  inoculations  of  the  saliva. 

Diagnosis. — ^The  diagnosis  is  usually  made  with  ease.  After  bites 
from  supposedly  rabid  animals,  microscopic  examination  can  be  made 
and  also  subdural  inoculations  in  rabbits,  which  die  in  two  to  three 
weeks  with  the  paralytic  symptoms.  Tetanus  of  the  cephalic  and 
hydrophobic  type  is  easily  distinguished  by  the  invariable  trismus. 
Hysteria  (pseudohydrophobia,  lyssophobia)  in  one  bitten  by  a  dog 
may  at  first  cause  suspicion  but  rarely  any  protracted  doubt.  The 
initial  spasmodic  dysphagia  and  irritability  are  not  followed  by  the 
other  symptoms  and  stages  of  hydrophobia,  and  the  clinical  evolution 
alone  is  distinctive. 

Treatment. — 1.  Prophylaetie. — In  Grermany,  where  laws  concern- 
ing dogs  are  not  only  passed  but  are  enforced,  hydrophobia  is  almost 
extinct,  while  in  Roumania  over  100  cases  occur  yearly.  In  human 
rabies  it  must  be  remembered  that  the  saliva  is  infective. 

Preventive  InociUation. — Pasteur,  in  1881,  found  the  rabic  virus  in 
the  nervous  tissues.  "The  virus  of  the  street,"  as  Pasteur  called  it, 
varies  in  virulence,  and  subdural  inoculations  from  the  brains  of  rabid 
dogs,  into  rabbits,  killed  them  in  periods  varying  from  fourteen  to 
twenty  days.  By  inoculating  a  series  of  rabbits,  the  incubation  period 
is  progressively  shortened  to  a  fixed  period  of  seven  days,  this  virus 
heing  called  th^  "fixed  virus."  Pasteur  attenuated  this  virus  by 
suspending  the  spinal  cord  of  the  rabbit  in  a'clean  jar  and  desiccating 
u  with  caustic  potash.  Animals  were  inoculated  with  virus  which 
had  been  desiccated  for  two  weeks,  then  with  virus  a  little  stronger, — 
^•^.,  with  \nrus  desiccated  for  ten  or  twelve  days,  until  finally  immuni- 
sation was  secured  against  inoculations  which  would  previously  have 
heen  fatal.  In  1885,  human  beings  bitten  by  rabid  beasts  were  thus 
treated  by  two  inoculations  daily,  for  fifteen  days,  and  immunization 
^M  secured,  for  the  slow  rabic  incubation  gives  ample  time  for  treat- 
^^nt.  Early  treatment  secures  the  best  results.  Statistics  show  that 
the  former  mortality  of  80  per  cent,  in  untreated  bites  in  the  head  or 
1^ has  been  reduced  to  1.25  per  cent.;  the  mortality  of  GO  per  cent. 
"J  those  bitten  in  the  hands  is  reduced  to  0.75  per  cent.;  the  mor- 
tality of  30  per  cent,  in  those  bitten  in  the  covered  parts  of  the  arm 
wd  trunk,  and  of  15  per  cent,  in  those  bitten  in  the  let^,  is  reduced 
to  0.25  per  cent.  The  total  mortality  has  been  reduced  to  0.5  per  cent. 
^bes  (1905)  very  rarely  found,  as  sequences  of  Pasteur's  treatment, 
the  following:  neuroses,  neuritis,  bulbar  or  spinal  paralysis  and  Laii- 
d/r's  paralysis. 

2.  Primary  Wound  Treatment. — The   wound   may    he   sucked    l)y 

the  victim,  but  not  by  any  other  person.     It  should  be  washed  with 

strong  antiseptics,  burned  with  caustic  potash,  pure  carbolic  acid, 

or  nitrate  of  silver,  and  as  soon  as  possible  should  he  exposed  surp- 

cally,  treated  with  the  live  cautery,  and  packed  with  piuze,  so  that 

iiejding  may  be  delayed  for  over  a  month. 
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3.  Late  Trefttment. — In  developed  cases  the  mortulity  is  100  p 
cent.,  whence  curative  therapy  is  out  of  the  question.  The  treatraeni 
of  the  convulsions  is  similar  to  that  of  tetanus,  and  nutrition  is  main- 
tained  by  nutritive  rectal  enemata.  Morphine  and  inhalation  of  chloro- 
form are  better  than  chloral  and  bromides,  and  should  be  given  until 
they  show  their  full  physiological  effects,  Cocainization  of  the  mouth 
and  pharynx  may  overcome  the  pharyngeal  spasm  incident  to  swallow- 
ing milk  and  water,  and  to  medication.  Tracheotomy  is  useless  for  the 
respiratory  spasm,  wliich  reaches  further  than  the  larynx,  and  in- 
volves the  muscles  of  the  chest  and  diaphragm;  and  besides,  it  is 
maintained  by  many  that  the  larynx  itself  is  not  closed* 


ACTINOMYCOSIS, 


Definitioii. — An  infection  caused  by  the  actinomyces  (literally  *' ray- 
fungus");    it  is  mostly  sporadic  in  cattle,  and  less  frequently  so  ii 
swine,  horses,  deer,  or  elephants;  it  occurs  occasionally  in  man;  it 
rarely  endemic  or  epidemic;    it  is  marked  by  chronic  inflamraatiori* 
(a)  in  the  mouth,  head  or  neck,  (b)  in  the  longs,  or  (c)  in  the  intestines 
or  abdomen;  and  it  usually  runs  a  chronic  course. 

History, — Von  Langenbeck   (1S45),  Davaine  (1850),  Laboulb^n^^ 
and  Robin  (1853),  and  Lebert  (1857),  observed  the  peculiar  su[phui^| 


on^ 


ab-^ 


granules  in  the  rtischarges  of  pus.     Rivolta   (1868)  and   Perroncita 
(1875),  described  the  fungus,  Bollinger  (1877)  first  scientifically  estab-_ 
lished  its  constant  occurrence  in  cattle,  and  Hartz  named  it  Actini 
inycosis  bovis,     J.   Israel  (187S)  first  found  the  parasite  in   hum* 
cases,  but  to  Ponfick  (1879)  is  due  the  credit  of  identifying  the  bovine 
and  the  human  types.     William  T.  Belfield,  of  Chicago^  first  fouac 
actioomycosis  in  this  country.    The  monographs  by  Ponfick,  Israeli 
Bostroern  and  Illich  are  the  most  important. 

Etiology* ^ — Its  disiribtdion  varies.    Statistics  in  Berlin,  Breslau  and 
Vienna  show  large  numbers  of  cases.    There  are  more  cases  in  Scot 
land,  Denmark,  Italy,  and  Russia,  than  in  America,  where  it  is  less' 
frequent  in  the  United  States  than  in  Canada.    Seventy  per  cent,  of 
the  cases  occur  in  males,  and  most  of  thera  are  in  subjects  between 
twenty  and  forty  years  of  age  (33  per  cent,  between  twenty  and  thirty; 
82  per  cent,  between  ten  and  fifty).     The  fungus  enters  the  system 
chiefly  by  the  mouth,  in  which  ragged  teeth,  abrasions,  etc.,  favor 
its  access.    Though  almost  nothing  is  kno\\T3  of  it  outside  of  the  l>ody^ 
it  occurs  in  straw,  hay,  barley,  oats,  and  similar  cereals,  remnants 
which  are  often  found  in  actinomycotic  foci.     Most  cases  occur 
young  cattle  at  dentition;    89  per  cent,  in  the  last  half  of  the  yeai 
when  the  hair  and  the  grain  which  are  ingested  are  dry.    The  djinking 
water  may  be  the  source  of  infection.  ^^J 

Bacteriology.— The  parasile  of  actinomycosis  is  classed  as  a  streptQ<^| 
thrix  and  is  found  in  small  granules  wliich  measure  0.15  to  0.75  niUIi-^" 
meters^  are  usually  ovoid  in  shape,  and  show  a  "radiate**  form  wbea 


.^'or 
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squeezed  under  the  cover  glass.  The  younger  forms  are  transparent, 
sago-like,  white-gray  bodies  which  may  be  easily  overlooked,  and  the 
older  forms  are  more  yellow.  These  suphur-like  granules,  on  minute 
examination,  consist  of  threads  and  coccoid  bodies  which  some  con- 
sider spores.  The  older  yellow  forms  become  clubbed,  which  is  con- 
sidered a  degenerative  change.  The  threads  divide  and  branch.  The 
fungus  is  therefore  phleomorphic.  It  stains  fairly  well  with  the  usual 
stains  and  by  Gram's  method.  Cultures  are  successfully  grown  in 
50  per  cent,  of  the  cases,  and  are  best  obtained  by  mixing  the  granules 
thoroughly  with  softened  gelatin  and  bouillon,  and  then  by  spread- 
ing or  inoculating  them  as  usual.  The  colonies  are  thick,  folded, 
membranous,  resbtant,  and  at  first  have  a  mucoid  or  crystalline  appear- 
ance. Experimental  inoculations  succeed,  but  infection  is  very  rarely 
direct  either  from  animals  to  man  or  from  one  person  to  another. 

Forms  of  Actinomycosis. — Incubation  averages  four  weeks.    Clin- 
ically there  are  three  main  forms:  (1)  That  of  the  head  and  neck;  (2) 
that  of  the  lower  digestive  tract;  and  (3)  that  of  the  respiratory  tract. 
1.  The  forms  localized  in  the  head  and  neck  constitute  50  per  cent, 
of  actinomycosis.    The  atrium  is  in  the  soft  tissues  of  the  mouth 
and  throat.     Entering  these,  the  fungus  is  surrounded  by  a  massive 
•ccumulation  of  round  cells  which  soon  degenerate  centrally.     The 
reaction  of  the  connective  tissue  is  marked  and   the  proliferation 
shows  numerous  round  or  polygonal  cells  with  large  nuclei, — the  epi- 
thelioid cells.     Giant  cells  also  form.    The  process  is  designated  by 
Bostroem  as  a  chronic  inflammation,  and  by  Israel  as  an  infective 
gnmuloma,  resembling  the  tuberculous,  syphilitic,  or  leprous  process. 
The  hirther  destiny  of  these  granulations  of  the  tissue  is  modified  by 
the  resistance  of  the  tissues  and  by  the  animal  diseased,     (a)  In  man 
the  granulation  wall  usually  melts  so  that  the  fungus  is  surrounded 
ky  a  mucoid,  creamy,  cloudy  fluid,  in  which  there  are  oil,  fibrin,  blood, 
pigment,  and  actinomycotic  cocci  and  threads;  the  abscess  is  formed 
hy  the  fungus  itself  which,  unaided  by  pyogenic  organisms,  burrows 
*Dd  reaches  the  surface  by  circuitous  fistulse;    it  discharges  a  thin, 
puriform  secretion  like  that  of  scrofulous  glands  but  which  contains 
the  sulphur-like  grains.    (6)  In  cattle  and  horses  the  granulation  tissue 
^  more  effectually  obliterative  and  limitative,  and  hard,  board-like, 
or  ligneous  tumors  develop  CMumpy  jaw,"  "wooden  tongue");   sup- 
puration and  miliary  dissemination  are  less  frequent,  and  calcification 
W  more  frequent  than  in  man.     In  human  subjects  the  infiltration 
OJty  involve  the  neck,  face,  tongue,  pharynx,  tonsils,  larynx,  and  thy- 
wid  gland.     In  general,  the  most  frequent  involvements  are  inflam- 
mation of  the  soft  tissues  about  the  jaws,  especially  those  under  the 
lower  jaw,  submaxillary  or  submental  infiltration,  and  superficial  in- 
vasion of  the  bones.      In  the  tongue,  actinomycosis  may   resemble 
gummata  or  cancer  but  in  cancer  there  is  more  pain  and  glandular 
iDvasion.     In  some  few  cases  the  maxilljc  may  be  primarily  invaded 
(Israd,  Murphy).    Sarcoma  and  caries  may  be  simulated.    The  pro- 
cess sometimes  spreads  regionally  along  the  bones  to  the  base  of  the 
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brain  and  results  in  meningitis;   along  the  spine,  and  causes  vertebral 
erosion;   and  l>ehind  the  sternum  with  nrediastinal  in6ltration, 

Sifmptoms. — These   vary  with  the  part  invaded.     The  fever  is 
regular,  rarely  continuous  or  typhoidal.     Pain  and  tenderness  are  nc 
marked,  for  the  process  is  indolent  or  chronic.     Dysphagia  accoc 

{mnies  retropharyngea!  invohTment,  trdema  occurs  in  larynge^ 
ocalization,  and  other  local  interference  such  ns  venous  obstruction 
frequent.  In  a  recent  case,  the  writer  observed  trismus  and  sevef 
unilateral  trifacial  neuralgia  from  a  primarj^  focus  at  the  base  of  the 
skull;  recovery  followed  operation.  Besides  the  regional  invasion  bj^ 
contiguity,  above  named,  hfpmafogenous  extension  by  metastasis  mafl 
occur  in  this  type  as  well  as  in  the  others  to  be  described  later.  Unlike 
tuberculosis,  extension  to  the  lymphatics,  or  general  dissemination  by 
them,  is  unusual,  Ha^matogenous  (really  pya^mic)  deposits  may  occur 
in  the  brain,  meninges,  liver,  spleen,  kidneys,  intestines,  lungs,  muscles, 
skin,  bones,  joints,  or  retime,  in  which  they  may  simulate  miliary 
tubercles.    In  the  head-and-neck  form  the  mortality  is  10  per  cent, 

2.  The  lourr  digestive  tract  ranks  next  (20  to  30  per  cent.)  in  fre- 
quency of  infection.  This  may  occur  anywhere  between  the  oesoph- 
agus and  rectum,  but  50  per  cent,  of  this  group  occurs  in  the  regioB 
of  the  ileum,  c*ecum  and  appendix  (peritypkliiis  actinomtfcoticoM 
I-*ocal  pain,  tenderness,  induration  and  adhesions  frequently  follow 
the  primary  lesion  of  the  intestine.  In  rare  instances  this  lesion 
superficial  (enteriii^  actinam^ycotica  super ficialisf  Chiari),  but  small 
nodes  tisuatly  develop  in  the  submucosa,  over  which  the  mucosa  be- 
comes somewhat  pigmented.  This  is  followed  by  central  softening  of 
the  nodes  and  by  the  development  of  snudl  ulcers,  the  undermined 
edges  and  uneven  bases  of  which  make  them  resemble  tuberculous 
ulcers.  Secondary  pyogenic  infections  are  frequent.  The  ulcers  maS 
cicatrize  or  fuse  into  larger  ulcerations. 

Si/mplottL'^.^ As  above  indicated,  the  signs  are  often  those  of  appen- 
dicitis; symptoms  may  be  absent,  but  colic  and  vomiting  are  oftc  ^ 
present,  and  constipation  is  more  fre€|nent  than  diarrhoea  ordysentei 
stools.  Eoriension  of  the  process  is  usually  downicard;  h  involves  tl 
iliac  bone,  and  occasionally  the  thigh,  hip,  bladder,  ovaries,  vagina,  i 
rectum;  the  ray  fungus  is  voided  in  the  urine  and  fceces;  and  ante 
iorly  preperitoneal,  suprapubic,  or  muscuhir  infiltrations  occur,  wi< 
external  fistuhe.  The  process  then  exteufis  backv^ard  into  the  retr 
peritoneal  cellular  tissue,  in  which  it  may  burrow  around  the  kidnc 
or  even  into  the  chest.  These  varied  localizations  may  simulnte  pel 
nephritis,  peripsoitis  or  parametritis.  In  rare  cases,  freely  movabH 
and  therefore  operable,  tumors  may  develop.  Scoliosis  may  resul 
Vascular  metastases  may  occur  as  they  do  in  involvement  of  the  hea 
and  neck  but  suppuration  of  the  liver  is  the  most  frecjuent  develop 
ment,  and  is  secondary  clinically  and  pathologically,  though  it  is 
sometimes  apparently  primary.  Forty  cases  are  reported.  In  71  per 
cent,  death  results,  usually  from  exhaustion,  from  mixed  infection, 
or  from  diffuse  amyloidosis.    Diagnosis  must  be  made  from  gross  de* 


ACTINOMYCOSIS  259 

tecdon  of  the  yellow  granules  or  from  microscopic  recognition  of  the 
fungus. 

3.  Respiratory  involvement  is  still  less  frequent.  It  is  (a)  secondary 
to  extension  by  contiguity  from  the  neck  or  abdomen,  or  to  miliary 
or  larger  infarcts,  or  (6)  primary  in  the  lungs,  which  is  a  less  fre- 
quent form  (14  per  cent.).  Primary  pulmonary  actinomycosis  is 
rarely  of  the  superficial  type  (bronchitis  actinomycotica  super ficialis). 
Canali  described  such  a  case  with  seven  years  duration.  This  form 
may  easily  escape  recognition.  A  case  of  actinomycotic  fibrinous 
bronchitis  is  reported.  More  often  it  is  deeper,  and  invades  the  alveoli. 
The  lower  lobes  are  its  usual  seat  and  they  show  a  gray  hepatization 
with  the  ordinary  actinomycotic  changes.  Fusion  of  the  foci  may  in- 
volve large  portions  of  tissue,  but  demarcation  is  usual  in  the  lung. 
The  clinical  picture  varies,  (i)  In  some  instances  cavity  formation  is 
obviously  present.  There  is  fever  of  a  hectic  or  possibly  of  a  typhoid 
type,  an  harrassing  cough,  and  malnutrition;  the  sputum  is  puriform, 
sometimes  foetid  and  stained  with  altered  blood  like  raspberry 
jdly,  or  contains  even  considerable  quantities  of  blood  and 
often  reveals  the  actinomycosis  rays,  (ii)  Induration  of  the  lower 
lobes  may  occur  from  cicatricial  development,  (iii)  Pleurisy;  (iv) 
peripleuritis;  (v)  pericarditis;  or  (vi)  mediastinitis  may  be  the  domi- 
nant finding.  There  may  be  much  luxation  of  the  intrathoracic  con- 
tents, and  involvement  of  the  heart  is  characterized  by  great  dyspnoea, 
dilatation  and  hydrops.  Penetration  may  occur  through  the  chest 
wall  with  characteristic  discharge  from  the  sinuses  which  run  along 
the  spine  and  ileopsoas  muscle,  or  into  the  abdomen.  Ha^matogenous 
pneralization  occurs  as  in  other  forms.  The  examination  of  the  spu- 
tum is  essential  for  diagnosis  unless  fistulee  develop.  In  25  per  cent, 
of  cases  the  ray  fungus  is  seen  and  tuberculosis  is  excluded  by  absence 
of  tubercle  bacilli  and  elastic  fibers.  Otherwise  the  resemblance  may 
be  very  close  or  differentiation  impossible.  The  course  is  usually  sub- 
chronic  (averaging  under  a  year),  less  often  chronic  (two  to  three 
ywrs),  and  very  rarely  acute.  The  outcome  is  fatal  in  practically 
100  per  cent,  of  the  cases,  though  Schlange  reports  two  recoveries. 

4.  Other  primary  localizations  are  rare;  23  primary  skin  cases  are 
'fported.  They  may  resemble  lupus  or  tubercle.  Primary  brain 
lesions  are  infrequent  (Bollinger,  Orlow,  Keller,  Grangee  and  Del- 
^w'ne);  they  may  simulate  brain  tumor  or  cause  cortical  epilepsy. 
Primary  genito-urinary  infection  is  possible,  though  very  few  cases 
*Pe  recorded  (Stanton).  The  lachrymal  duct  or  middle  ear  is  very 
mrely  the  primary  focus. 

Oiignosis. — Similar  fungi   may  cause  difficulty  in  diagnosis,  but 

thfir  classification  is  still  a  mooted  (|uestion.     Eppinger's  cladothrix 

Meroides  may  cause  deposits  in  the  cervical  glands  or  brain,  and 

miiiaiy  nodes  in  the  lung.     Rosenbacli  noted  a  similar  growth   in 

erysipeloid,  and  Vincent  in  Madura  foot,  which  liquefies  gelatin  and 

pit>duces  a  red  pigment.    The  leptothrix  of  the  mouth  is  a  possil)le 

caiue  of  confusion. 
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TreatmenL — 1.  Prophylaxis. — Besides  general  measures  employed 
in  any  contagion,  care  is  necessarj*  in  regard  to  the  holding  of  straws 
in  the  raouth  or  picking  the  teeth  with  them.  Thorough  cooking  of 
cereals  before  eating  is  essential. 

2.  Surgical  Ertirpatioii.^ — This  is  indicated,  if  possible;   or  a  sharp^ 
spoon  should  be  used  to  clean  accessible  foci  and  fistula?,  which  shoulcf 
then  be  packed  with  iodoform  or  sublimate  gauze.     Injections  of 
bichloride  of  mereurj^  d'*.  per  cent,  to  1  per  cent-)  are  used  especially 
by  lllich  and  Hochenegg. 

3*  Potassium  Iodide. — In  cases   wholly   inaccessible  to  the  knife,  ^ 
potassium   iodide  is  excellent  or  even  specific,  according  to  somefl 
writers-     It  is  not  parasiticidal,  but  softens  the  tissues.    It  also  pre- 
pares operable  cases  for  surgical  measures;   53  per  cent,  of  bovine 
cases  recover  under  its  use.     Thomassen  and  Netter  use  six  grams 
daily  for  a  month  and  then  decrease  the  dosage.     Rydygier  injecta^ 
large  quantities  of  a  1  per  cent,  solution  into  the  affected  tissues*        fl 

4.  Tuberculin  Injections. —These  were  advantageous  when  used  by     ' 
Billroth,  Kahler,  ami  Socio.    Bevan  has  seen  benefit  result  from  the_ 
internal  use  of  copper  sulphate. 


GONORRHCEAL  INFECTION. 


Lightly  spoken  of  as  **the  badge  of  virilityj"  gonorrhoea  is  often 
untreated  and  neglected.     It  frequently  becomes  chronic,  and  in  its 
so-called  latent  form  may  be  conveyed  after  marriage  to  the  \nfe,  on 
whom  it  usually  entails  suffering,  frequently  sterility,  and  sometimeaj 
permanent  invalidism.    Its  other  dangers  are:  " 

I.    The  regional  invasion  of  the  genital  tracts  (a)  in  the  male,  of 
the  prostate,  seminal  vesicles,  and  testes;    (b)  in  the  female,  of  thoj 
vagina,  cervix,  uterus,  tubes,  ovaries,  and  peritoneum;  in  institutions/ 
repeated  epidemics  of  vaginitis  in  cliildren  have  occurred;   (c)  in  be 
sexe^,  of  the  bladder,  pelvis,  and  kidneys,  in  which  extension,  mb 
infection  is  an  important  factor. 

n.  Ganococcic  Septicopyaemia. 


Hflematogenous  generalization  has  already  been  discussed  under 
septic  affections.  The  fever  is  toxa^mic  and  septiciemic.  Injection  of 
sterilized  cultures  produces  violent  reaction,  which  hitherto  has  baffled 
attempts  at  animal  immunization.  The  fever  is  intermittent,  and  is 
often  marked  by  great  variations*  The  gonococcus  has  been  found  in 
the  blood  (Amann,  Petrone,  Hewes,  Thayer,  Benmer  and  Lazear,  in 
all  15  times);  in  the  myocardium  (Counciliiian);  in  the  pleura  (IT 
cases  collected  by  Lemoine  and  GalUs,  1D05);  and  in  the  joints  (v,i.)i 
kidneys,  spleen,  muscular  abscess,  lymph-glands  (von  Hausteeo,  Col-< 
unibine)  and  skin  (Hochmann,  Horwitz,  and  Rendue).     It  has  als 
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been  found  in  meningo-myelitic  foci;  in  muscular  abscesses;  in 
myositis  (7  cases  collected  by  Harris  and  Haskell,  1904);  in  arteritis 
ind  phlebitis  (25  cases  collected  by  Heller,  1904;  the  author  saw  one 
in  1905  with  Dr.  Cuthbertson) ;  in  purpuric,  erythematous,  dermatitic 
ind  ezanthematous  eruptions;  in  felons;  and  in  periostitis.  It  is 
reported  to  have  been  found  in  cases  of  pneumonia  and  of  multiple 
neuritis.  Loeb's  collection  of  62  cases  of  ulcerative  gonorrhoeal  endo- 
carditis has  been  referred  to.  This  endocarditis  may  possibly  heal. 
Septicopyaemic  lesions  may  be  due  to  Neisser's  diplococcus  alone,  or 
to  mixed  infections. 

Most  cases  of  gonorrhceal  rheumatism  must  be  regarded  as  a  mild 
septicKmic  form.  Occasionally  it  is  part  of  a  severe  septicopycemia. 
It  was  described  by  Selle  and  Swediaur  in  1781,  and  the  gonococcus 
was  first  found  by  Petrone  (1883),  and  Kammerer  (1884).  According 
to  Damasch  it  develops  in  2  to  3  per  cent,  of  gonorrhoeal  infections. 
If  80  per  cent,  of  males  contract  gonorrhoea,  Konig's  assertion  that  it 
is  the  most  common  disease  of  the  joints  seems  well  established. 
Eighty  per  cent,  show  an  acute  urethritis;  in  the  balance  the  urethritis 
j»as  subsided  or  become  chronic.  In  18  cases  reported  by  Lucas,  the 
infection  was  primarily  gonorrhoeal  conjunctivitis,  especially  in  in- 
fantile cases.  Northrup's  series  of  252  cases  of  gonorrhoeal  rheuma- 
tism gives  91  per  cent,  in  males,  though  Brun  and  Bennecke  find  62 
per  cent,  in  women,  which  is  contrary  to  common  experience.  About 
M  per  cent,  of  the  cases  occur  between  twenty  and  fifty  years  of  age. 
It  has  followed  experimental  gonorrhoea.  Too  active  treatment  and 
*xual  indulgence  during  the  florid  stage  of  gonorrhoea  are  held  to  be 
predisposing  causes. 

Symptoms. — ^The  symptoms  are  extremely  variable.     The  joints 

•lone  may  be  involved,  or  there  may  be  more  severe  evidences  of  blood 

''Evasion,  such  as  endocarditis.    While  the  synovial  membrane  is  most 

^n  mflamed,  gonorrhoeal  rheumatism  is  more  than  synovitis.    The 

*^^^^essory  bursse,  contiguous  tendon  sheaths,  and  the   extracapsular 

?^ctures  are  often  involved,  whence  the  name  of  gonorrhceal  arthritis, 

.^  is  often  held  that  it  affects  one  joint  (monarticular)  or  at  least  few 

/^ints  (oligarticular).    Though  fewer  joints  are  usually  involved  than 

'^  genuine  rheumatism,  in  Northrup's  series  more  than  one  joint  was 

***«cted  in  78  per  cent,  of  the  cases,  and  three  or  more  joints  in  69 

r^t-cent.;   and  in  Gerhardt's  series  two  to  nine  or  more  joints  were 

^Volved  in  87  per  cent.,  and  one  joint  only  in  13  per  cent.     Gonor- 

r^^oeal  arthritis  frequently  involves  joints  which  are  usually  unaffected 

^'^  acute  articular  rheumatism,    e.g.,  the  sacro-iliac    synchondrosis, 

^rnoclavicular,  temporo-maxillary,  and  intervertebral  joints.     The 

'^'^  is  affected  in  70  per  cent.,  the  ankle  in  27  per  cent.,  fingers  and 

|<^in  19  per  cent.,  hip  in  13  per  cent.,  wrist  in  12  per  cent.,  shoulder 

^  10  per  cent.,  and  the  elbow  in  9  per  cent.,  of  the  cases.    Within  the 

Joint  serofibrin  exudes,  and  without  the  joint  there  is  (x?denia  and  infil- 

trttion.    Suppuration  is  not  frequent  but  may  occur  with  or  without 

coinddent  pyogenic  infection,  especially  in  the  joints  and  tendons  of 
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the  hautl.    The  gonococci  are  found  with  variable  frequency,  the  hi 
est  percentage  of  cases  being  that  of  Rindfleisch  (00  per  cent.)* 

Konig's  pitthohgicai  €la:^.^ifivattofi  includes  (1)  simpU'  hydrops  of 
joint;  (2)  cafarrhal  or  serofibrinous  hydrops;   (3)  pyarikrosuf,  and  (^ 
ffonorrhaal  phleymon,  afl'ecting  the  soft  parts,     A  clinical  classificati 
may  be  made  as  follows:  (1)  Arthriik  fori}i,  pain  with  exudation;  (2 
acute  or  subacute  polyarfhritij^,   by   itself,   or  \\ith  septictemia;  (2 
polytenilosynovitis  and  poly  bursitis,  often  with  periostitis, — this  is  tfl 
pcriarthrtfic  form;  (4)  avutr  monuriicular  form,  with  rather  intense  loci 
reaction,  sometimes  with  suppuration;    and  (5)  the  chron'w  immarti 
ular  hydrarthrosis f  especially  of  the  knee,  a  far  less  frequent  fom 
We  might  add  (6)  the  forms  in  which  simple  arthralgia  is  present  i 
the  process  localized  in  the  heeb 

The  great  clinical  variations  arc  explained  by  Pribrfim,  as  follovp 
The  joint  involvement  results  from  (1)  gonorrhoea  alone;  (2)  gon0 
rhoeal  infection  plus  mixed  infection,  with  pus  or  tuberculous  mien 
organisms;  (3)  genuine  rheumatism,  associated  with  an  accident! 
and  essentially  insignificant  gonorrhuea;  {4}  gonorrhoea  plus  a  relapj 
of  rheumatism.  ; 

Course. — The  course  is  essentially  chronic,  is  sometimes  relapsii^ 
and  is  marked  by  complications;  iritis  is  fairly  frequent;  atrophy  i 
the  contiguous  muscles  may  occur  as  in  rheumatism;  ankylosis  m| 
result,  which  is  far  oftener  plastic  than  osseous.  In  exceptional  U 
stances,  sciatica,  permanent  arthritic  changes  resembling  arthritis  dt 
formans  (//.  i\),  exhaustion  psychoses,  or  multiple  neuritiSj  develop. 

Treatinent. — Recovery  is  a  matter  of  time  and  nature,  rather  thu 
of  therapy.  The  salicylates  are  almost  wholly  inert  and  the  iodid 
highly  unsatisfactory.  In  the  acute  stage,  immobilization  by  plast 
casts  or  splints,  and  in  the  chronic  stage,  blisters,  Pacquelin  cautei^ 
massage,  passive  movements,  and  extension,  to  overcome  residui 
exudation  and  contractures,  are  useful.  Some  cases  are  helped  | 
Roentgen  rays  and  by  superheated  air  (See  Arthritis  DeformaniJ 
Surgical  incision  and  simple  irrigation  are  indicated  after  a  reasoi 
able  lapse  of  time  and  after  the  failure  of  expectant  treatment 
some  intractable  cases,  however,  there  is  no  fluid  to  drain. 


SYPHILIS   (PDX,  LUES  VENEREA). 

Syphilis  IS  evidently  an  ancient  disease  as  is  intlicated  by  prof 
syphilitic  bones  belonging  to  the  stone  age  and  found  in  Japan,  TI 
first  clear  outbreak  occurred  in  1494  among  the  trr*ops  of  Charii 
VIII,  who  was  then  investing  Naples*  A  full  account  of  this  disen 
will  be  given  because  of  its  colossal  importance, 

DefiJUtion. — A  specific  chronic  infection,  found  in  man  only,  eitlj 
hereditary  or  acquired  by  inoculation,  in  the  seat  of  which  a  prima; 
lesion  (hard  chancre)  develops.  This  is  followed  in  two  or  thf 
months  by  secondarv  lesions  in  the  skin  and  mueosie,    Still  later  (aft 
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months  or  years)  tertiary  lesions  (gummata)  develop  in  the  viscera, 
bones,  and  skin,  and  these  are  finally  followed  in  some  instances  by 
meta-  or  parasyphilitic  manifestations,  as  tabes  dorsalis,  dementia, 
and  perhaps  aneurysm.  This  division  of  Ricord  is  most  convenient 
but  does  not  invariably  hold, — e.g.,  in  hereditary  syphilis  and  some- 
times in  the  (malignant)  acquired  variety,  where  the  stages  overlap. 
Virchow  finds  a  close  histological  resemblance  between  the  secondary 
and  tertiary  lesions. 

Stages  Accordmg  to  Eicord.— The  Primary  Stage.— (1)  Incubation 
lasts  until  the  chancre  appears,  when  the  disease  is  already,  according 
to  most  writers,  a  general  disease;  (2)  the  chancre  develops,  the  lymph- 
vessels  and  adjacent  glands  enlarge,  and  there  is  a  period  of  latency, 
sometimes  called  the  **  second  incubation." 

The  Secondary  Stage. — (1)  Symptoms  prodromal  to  the  eruption, 
as  fever  or  anaemia,  develop  and  then  (2)  the  eruption  appears  on  the 
skin  and  mucosae,  with  headache,  "rheumatism,"  iritis,  or  sometimes 
jaundice,  albuminuria,  and  splenic  tumor. 

The  Tertiary  Stage — ^This  may  follow  very  closely  upon  the  second- 
aries or  appear  with  them  (syphilis  maligna),  but  usually  is  not  mani- 
fest for  at  least  two  years  (even  fifty  or  sixty).  Tumor-like  gummata 
occur  in  the  skin  and  viscera,  especially  in  the  liver,  scrotum,  brain 
Jind  cord.  Unlike  secondary  manifestations,  they  are  asymmetrical, 
non-contagious,  and  respond  to  different  therapeutic  agents. 

The  parasyphilitic  manifestations  of  Fournier,  Sigmund,  I^ancer- 
wux  and  Baumler  are  not  included  in  Ricord's  division. 


Acquired  Syphilis. 

Ktiology. — 1.  Transmission  by  sexual  intercourse  (contact  syphilis) 
pauses  the  great  majority  of  cases,  but  the  term  lues  venerea  is  often 
incorrect  and  unjust  since  syphilis  may  occur  in  the  innocent  (syphilis 
j^ntium).  Lustgarten's  bacillus  3  to  4  /<  in  length,  found  by  him 
in  round  cells  of  primary  and  tertiary  lesions,  is  not  generally  recog- 
^^  and  may  be  confused  with  the  smegma  organism.  Schaudinn 
J|!^d  Hoffmann  describe  a  spirochete  pallida^  so  named  because  of  the 
^fficulty  in  staining  it:  it  is  thread-like,  refractile,  actively  mobile, 
Niited  at  its  ends,  and  twisted  like  a  corkscrew;  it  measures  4  to  20 fi 
)^  length;  it  rather  resembles  the  spirochiete  of  relapsing  fever  but 
^  *  flagellated  protozoon.  Though  it  is  clearly  present  in  nearly  all 
^^*^,  it  is  not  positively  known  whether  it  is  the  cause  of  syphilis  or 
My  a  concomitant  infection.  It  is  found  in  the  chancre,  in  the  papules, 
^^,  viscera  and  in  inoculated  apes  and  mice.  Sie^a^l's  staining 
^^nique;  an  old,  "well-ripened"  solution  of  1  part  methylene  blue 
^th  2.5  parts  borax  and  100  parts  distilled  water  gives  clear,  well- 
defined  views  of  the  parasites  after  ten  minutes  contact  with  the  sec- 
^ns,  followed  by  simple  rinsing  under  a  strong  strcain  of  water. 
This  stains  the  red  corpuscles  well,  but  leaves  the  blood  plasma  color- 
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less,  in  whioli  the  parasites  stand  out  distinctly.  It  is  not  necessary 
to  examine  sections  of  the  organs,  as  the  parasites  are  found  equally 
well  in  the  blood,  which  is  much  more  convenient  for  examination* 
Siegel  found  the  parasites  constantly  in  the  blood  at  tlie  time  of  the 
exantliem.  The  parasites  vanished  from  the  blood  in  the  third  week 
of  inunction  treatment.  I 

The  sound  skin  and  mucosa*  resist  infection,  and  hence  a  raw  sum 
face,  erosion,  wound,  or  hypereemia  is  necessary  for  infection.  Syphilid 
not  only  has  a  certain  choice  of  place  in  its  inoculation,  but  persists 
with  peculiar  obstinacy  in  certain  localities*  notably  in  the  genitalia, 
under  the  breasts,  in  the  axilla,  in  the  navel,  betw^een  the  toes,  in  the 
angles  of  the  mouth »  on  the  tongue,  iris,  palate  or  tonsils,  because  of 
(a)  irritation  caused  by  the  sweat,  sebum,  saliva  or  urine;  (b)  pressure 
on  the  parts  by  clothing;  (c)  trauma  to  the  skin,  or  (d)  irritation  from 
smoking;  from  other  skin  lesions,  and  from  various  causes.  These 
foci  are  of  great  moment  in  the  awakening  or  reproduction  of  the  difl 
ease.  Syphilis  is  sometimes  called  a  disease  of  cities;  though  more 
common  in  the  city  than  in  the  country,  sypliilis  verj^  frequentl 
escapes  recognition  in  the  country. 

2.  Accidental  infection  occurs  in  surgical  or  obstetrical  practice, 
skin-grafting,  by  postmortem  infection  (two  cases  of  personal  obi 
vation),  in  ritual  circumcision,  in  nursing,  vaccination,  kissing,  from" 
use  of  pipes,  in  shaving,  by  scratches,  from  instruments  used  in  glass- 
blowing,  or  from  catheters.     A  few  instances  are  known  of  transmi 
sion  through  a  third  healthy  person. 

Symptoms,  l.  Primary  Stage. — After  an  incubation  of  tw*o 
tliree  weeks  (ten  to  seventy  clays),  the  initial  lesion  occurs  (the  ulcw 
durtim,  Hunterian  chancre,  or  initial  sclerosis).  Multiple  lesions  are 
rare.  The  induration  may  be  irregular  or  flat,  but  is  usually  ovafl 
It  is  always  sharply  localized,  is  of  variable  or  even  cartilaginous  hard- 
ness, is  freely  movable,  and  is  usually  red  and  papular.  Hardness  is 
its  most  constant  characteristic;  it  may  last  a  long  time,  and  heals 
only  when  the  hardness  disappears.  It  cannot  be  diagnosticated  befo: 
the  sixteenth,  and  is  most  characteristic  on  the  twenty-first  day  or 
the  fourth  week,  when  the  glands  become  somewhat  enlarged.  Su 
retrogressive  changes  as  uhwration,  loss  of  epithelium*  or  necrosis  ar€f 
frequent.  The  ulcer  varies  in  size,  is  round,  elliptical,  slit-like,  or 
irregular;  it  is  hard,  with  even  surface,  seldom  with  elevations  or  ejfe 
•cavations;  it  has  no  areola,  but  a  smooth,  glistening  base  and  the4| 
is  some  thin  secretion.  The  color  varies.  It  is  gray  when  the  exudate 
is  removed,  red,  blue,  or  even  gangrenous.  On  the  skin  the  chancre 
may  appear  as  an  erosion.  Contact  ulcers  around  the  corona  are  hard. 
The  sclerosis  may  reseml)Ie  herpes^  but  there  is  no  itching.  It  has  a 
copper  hue.  An  herpetiforni  sclerosis  becomes  inrlurated  in  about  sijl 
teen  days,  while  simple  herpes  lasts  but  three  or  four  days.  Herpes 
may  be  the  atrium  for  syphilitic  inoculation.  If  the  sclerosis  occur 
on  a  raucous  surface  there  is  little  elevation;  maceration  and  bleedl 
ing  readily  occur,     (a)  The  fjeniial  sclerosiji  in  men  occurs   on    tU 
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urethral  orifice;  in  the  fossa  navicularis,  possibly  producing  some 
stenosis  or  ulceration,  with  a  thin,  ''meat  juice"  secretion;  on  the 
glans,  often  as  an  erosion,  usually  not  extensive,  and  difficult  to  diag- 
nosticate because  of  the  hardness  of  the  glans;  on  the  corona,  circular 
and  hard;  on  the  (broken)  frenulum  or  on  the  sulcus  coronarius, 
usually  with  ulceration  and  much  induration,  giving  the  ** split  pea" 
appearance,  one-half  lying  on  the  glans  and  the  other  half  on  the  pre- 
puce; on  the  prepuce,  often  with  phimosis;  on  the  dorsum,  (b)  The 
geniid  sclerosis  in  women  occurs  mostly  on  the  labia;  in  the  labia 
majora,  as  large,  readily  ulcerating  contact  ulcers  with  inflammatory 
oedema;  in  the  labia  minora  as  small,  hard  and  circumscribed  nodes; 
on  the  prepuce  as  hard  fissures;  in  the  urethral  orifice  with  widening 
and  induration  which  is  felt  from  the  vagina;  on  the  posterior  com- 
missure, as  erosions,  which  are  especially  prone  to  infect  during  coitus; 
on  the  hymen  relics,  as  fissures,  or  large  hard  ulcers  reaching  into  the 
vagina;  rarely  in  the  vagina,  because  of  its  paucity  in  glands  and  the 
thick  epithelium,  although  sclerosis  may  develop  on  gonorrhoeal  ero- 
sions; in  the  vaginal  portion  of  the  cervix,  usually  in  women  who  have 
heen  pregnant,  in  which  location  it  produces  chancres  on  the  male 
meatus  and  is  difficult  to  differentiate  from  simple  and  gonorrhoeal 
erosions,  (c)  The  perigenital  sclerosis  occurs  on  the  scrotum,  on  the 
mons  veneris,  or  on  the  inner  thigh,  (d)  Extragenital  scleroses  (3  to 
4  per  cent.;  5.5  per  cent.,  Montgomery  and  Bulkley;  6.3  per  cent., 
Foumier)  are  especially  dangerous  in  midwives,  physicians,  and  wet- 
i^urses.  They  occur  on  the  scalp,  conjunctiva,  nose,  eyelids,  lips, 
tongue  and  tonsils  (from  sexual  perversion),  cheeks,  fingers,  arms,  and 
Diammfle.  In  rare  cases  of  accidental  syphilis  the  chancre  may  not  be 
found.  Among  9,058  extragenital  chancres,  1 ,863  occurred  from  vac- 
ciuation,  745  from  cupping  or  phlebotomy,  179  from  circumcision, 
*nd  82  from  tattooing  (Bulkley). 

The  primary  sclerosis  is  always  inoculated  from  a  chancre  or  from 
*^  individual  with  secondary  syphilis,  and,  in  very  rare  cases  only, 
f'oni  tertiary  syphilis;  Delbanchs  reports  five  infections  from  gum- 
''^^ta  chiefly  of  the  genitalia.  When  the  sclerosis  is  recognized,  the 
Wood  is  already  infected. 

Histology  of  the  Sclerosis. — The  round  cells  about  the  vessel 
^lls  increase  their  thickness  ten-  or  twentyfold,  and  the  vessel  lumen 
*5  narrowed  from  external  pressure  and  endothelial  proliferation,  even 
1^  ^obliteration,  when  retrogressive  change,  as  ulceration,  ensues.  The 
lymph  vessels  and  glands  are  involved  later.  The  nerve  fibers  are 
*'tered.  Epithelioid  and  giant  cells,  and  proliferation  of  the  connective 
"^ue  in  and  about  the  vessels,  are  noted.  The  spirochirte  pallida  is 
^JHost  invariably  present. 

CorR.SE. — Retrogression  usually  occurs  and  the  induration  dis- 
appears in  thirty  to  ninety  days,  generally  without  scar  formation. 
l^J  exceptional  cases  (1)  the  sclerosis  lasts  lon(;er,  especially  on  the 
corona  or  prepuce,  and  relics  may  be  found  after  years  (even  50)  due 
to  permanent  vascular  injury;    (2)  acute  or  (3)  phagedenic  inflamma- 
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tiou  sometimes  intervenes.  Recently  anthropoid  apes  have  been  inoc* 
u]ateti  by  ^ietschnikoff  and  Nicolle;  they  developed  typical  chancres 
but  usually  died  in  the  secondary  stage  of  the  disease.  Siegel  states 
that  he  has  succeeded  in  inoculating  rabbits  and  white  mice. 

DtAONOaiS    (AcCOEDtNG    TO    NEUilANlfl). 

Chancre  oh  Sclerosis — vs. — Venereal  Ui^er  or  CHANCiioiD. 


Incubation:     two  to  three  weeks. 

Fonn:  erosion,  ulcer,  nodiile,  papule, 
all  indurated. 

Nurrtber:  single,  rarely  multiple  at 
first,  also  rarely  successively  inocu- 
lated. 

Depth:  erosion  is  Buperficial,  flat,  with 
little  ele\'ation»  rarely  deep  excava- 
tions. 

Border:    gradual  descent. 

Surface:  red,  livid,  aometimes  pseudo- 
membranous, thick,  yellow- white 
covering  or  crusts. 

Induration:  marked,  cartilaginoua, 
sharply  outlined,  movable,  sometimes 
thin,  lasting  weeks,  perhaps  months. 

Secrdion:  scanty,  serousi  autoinocula- 
tion  difticult. 

Pain:    litde. 

DcstructUm:  raryly  pluLgedenic  (and 
then  circumscribexl). 

Re^inledion:    extremely  rare* 

Lymph-vesmls:  inflanned  frequently, 
hard  and  wide* 

Lymph-glands:  regional,  indolent, 
swelling  hard,  painless,  movable; 
rarely  pus  formation. 

Nature  of  the  disease:  constitutional 
symptoms  follow,  usually  inside  of 
eight  weeks. 

Mixed  infection  may  occur,  whence  the  now  abandoned  idea  of  the 
unity  of  all  venereal  ulcers.    The  real  practical  lesson  from  this  do 
trine  is  diagnostic    reservation,  which  is  often  imperative  for  sornf^ 
time  in  doubtful  cases, 

Lymphamjiiiit  syphilhica  is  marked  In  70  per  cent,  of  cases.  Th* 
lymph  vessels  may  become  as  thick  as  a  lead  pencil,  bulging  at  th€ 
site  of  tlse  valves  (**  bnbonulus");  they  become  hard,  are  mostly  paln^ 
less,  redtlened,  and  are  narrowed  in  their  lumen  from  endothelial 


Three  days. 

Pustule,  ulcer,  etc.,  without  mduratioaj 


Often  multiple  at  beginning  or  su 
sively  inoculated. 


Through     entire     cutis    or     mucosa; 
**puBcbed*out"  appearance. 


Abrupt,  sharp,  indented,  undefmiiifid. 
White,  gray. 


No  basal  induration;    not  sharply  oui 
lined ;  merges  gradually  into  aJja 
tissue;  short  auratioii! 

Rich,  purulent,  auto-inoculalion  eaa^ 


Much. 

More  often  phagedentic;  diffuse^ 

Frequent, 

Painful ;    cy lind  rical . 


Often   absent   or  acute   inflainmator 
swelling;   often  pus  formation,  cap 
ble  of  autolnoculation. 


A  local  infecHon,  or  involving  at 
contiguous  lymph-glands. 
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lifention^  and  from  pressure  inward  of  their  infiltrated  walls.  The 
inflammation  is  best  seen  on  the  dorsum  penis,  extending  toward  the 
srmphysis  pubis;  it  is  usually  not  over  6  to  8  centimeters  in  length, 
but  may  reach  the  glands.  Resorption  occurs  in  three  to  eight  months. 
(Edema  in  women  is  particularly  suggestive  when  the  lymphatic  sys- 
tem is  involved  and  the  initial  lesion  cannot  be  found.  Local  lymph- 
adenitis  (indolent  buboes)  is  present  in  97.3  per  cent,  of  cases,  and 
appears  in  three  weeks  if  there  be  much,  or  in  four  weeks  if  little  secre- 
tion from  the  chancre;  and  in  six  weeks  reaches  the  contralateral  inguinal 
glands  and  the  iliac  and  lumbar  group,  and  in  seven  weeks,  the  cubital 
glands.  Just  before  the  eruption  of  the  secondarj'  stage,  the  cervical 
and  other  groups  are  involved. 

II.  Secondary  Stage. — Secondary  symptoms  usually  appear  toward 
the  end  of  the  eighth  week  (sixth  to  twelfth  week).  1.  Evidences  of 
general  infection  occur.  Fever  is  spoken  of  by  the  oldest  writers,  but 
is  less  frequent  at  the  present  time  (20  to  33  per  cent.).  It  may  be 
low.  It  is  far  less  common  in  tertiary  than  in  secondarj'  syphilis 
I" fever  of  syphilitic  invasion").  It  often  develops  just  before  the 
eruption,  and  occurs  mostly  in  the  pustular  variety.  It  may  be 
continuous,  remittent,  or  intermittent.  Solution  by  crisis  has  been 
obsenecl  by  Gunz.  Fournier  described  a  typhoidal  type.  Janeway 
''^ports  instances  resembling  tuberculosis  pulmonalis.  It  may  occur 
^th  chills,  suggesting  malaria.  Sudden  anccmia,  vasomotor  symp- 
toms, psychical  depression,  (frontal)  headache,  vertigo,  neuralgias, 
pJilpitation,  night-sweats,  boulimia,  polydipsia,  digestive  disorders, 
nocturnal  boneaches,  synovitis,  increased  reflexes,  icterus,  swollen  liver, 
«huminuria,  or  swollen  spleen,  may  also  occur  as  prodromata. 

2.  The  exanthem  is  polymorphous,  sharply  marked,  frequently 
Pouped  in  a  circular  arrangement  and  is  without  pain  or  itching;  it 
^  Wghly  infective,  is  not  reddish  as  in  other  eruptions  but  copper- 
^ored,  a  fact  recognized  in  the  fifth  century;  it  appears  where  other 
^fuptions  are  rare,  as  on  the  forehead  or  nasolabial  fold;  crusts  may 
<ievelop  on  an  infiltrated  basis.  It  is  recurrent  and  responds  to  anti- 
^Wlitic  treatment.  The  most  frequent  form  is  the  vuicnle  or  roseola, 
^^t  the  papular  syphilide,  and  then  the  forms  resembling  pustules, 
^jncella,  pemphigus  or  impetigo.  In  the  folds  or  dump  parts  of  the 
SKin  the  so-called  mucoiis  patches  appear,  as  at  the  angles  of  the  mouth, 
^"^poin,  or  the  perineum. 

^'  The  enanihem  on  the  mucous  membranes  is  observed  on  the 
ll^^gue,  lips  and  cheeks  {mucous  patches),  and  is  often  accompanied 
^y  pharj-ngitis. 

**•  The  lymphatic  enlargement  becomes  general,  although  in  some 
^^*^  it  may  remain  more  or  less  localized.  Syphilitic  rheumatism 
*^^  iritis  are  frequent. 

Hi.  The  Tertiary  Stage. — This  is  characterized  by  the  gumma 
jWch  occurs  in  many  tissues.  Its  specific  symptomatology  will  he 
"*5cribe<l  below.  The  gumma  may  be  microscopic,  or  an  inch  or 
^orein  diameter.    On  section  it  is  usually  hard,  grayish-yellow,  homo- 


268 


TC  INFECTIOaYS 


geneous,  centrally  caseous  and  peripherally  fibrous.  Baiimler  first 
remarked  that  tertiary  syphilis,  particularly  of  the  viscera  (liver,  etc.), 
may  be  attemled  by  fever.  It  must  be  borne  in  mind  that  in  20  to  ^ 
per  cent,  of  the  cases  of  tertiary  syphilis,,  no  evidence  of -earHer  lesions 
can  be  found.  The  author  believes  that  this  explains  many  instances 
of  the  so-called  mendaciu  si/pkilitica,  since  there  is  no  good  reason 
why  a  patient  should  admit  having  gonorrhoea  and  lie  about  a 
chancre. 

Special  Symptomatology  of  Syphilis.— (.4).  Blood.— Oligocnhcemia 
and  oiigochroma-mia  occur  early  and  may  be  most  marked  when  the 
glands  are  widely  involved  (Virchow).  The  anaemia  disappears  under 
administration  of  mercury  to  reappear  if  too  much  be  given.  A  count 
as  low  as  1,700,000  may  be  observed.  The  "Justus  test*'  is  based 
on  the  loss  of  red  cells  after  niercurialization;  its  value  is  still 
undecided.  The  haemoglobin  is  reduced  15  to  30  per  cent,  and  the 
loss  may  exceed  that  of  the  red  cells.  The  white  cells  are  increased, 
especially  the  lymphocytes;  the  eosinophiles,  as  in  other  skin  diseases, 
are  increased,  but  not  constantly.  The  blood  contains,  especially  dur- 
ing the  secondaries,  the  syphilis  virus,  which  is,  however,  not  always 
inoculable;  it  has  l>een  held  that  the  germ  is  a  tissue  rather  than  a 
blood  parasite  Ijut  recent  studies  have  shown  that  the  spirocha^te  is 
usually  present  in  the  blood.  Pernicious  anaemia  and  leukaemia  may 
sometimes  follow  syphilis. 

(B).  The  Skin. — The  macular  (roseolous)  s)7>hilide  is  the  most  fre* 
quent  secondary  eruption.  It  develops  rapidly,  lasts  eight  to  ten  days, 
varies  in  size  from  that  of  a  lentil  to  that  of  a  dimejs  at  first  red,  then 
livid,  and  pressure  leaves  it  yellow.  It  comes  out  more  clearly  by  chil- 
ling the  skin,  and  sometimes  after  administration  of  mercurj\  It  occurs 
mostly  on  the  trunk*  The  face,  hands,  and  feet  are  usually  free  except 
in  severe  cases.  It  is  symmetrical,  appears  mostly  on  the  flexor  sur- 
faces, is  circumscribed,  recurs  more  frequently  than  does  any  other 
variety,  and  is  prognostically  favorable.  It  is  recognized  with  difficulty 
when  sweat  or  other  secretions  cause  maceration.  On  the  scalp  focal 
falling  of  the  hair  results.  Annular  or  gyrate  forms  may  occur*  Some 
pigmentation  is  left. 

The  papular  *^i/pkilide  presents  various  forms:  (a)  The  small  mil- 
iary papule  (lichen  syphiliticus),  usually  develops  on  the  forehead, 
chin,  nose,  shoulders,  buttocks,  back,  and  extensor  surfaces  of  the 
extremities  and  usually  corresponds  to  the  glands  of  the  skin.  Ir- 
regularly distributed,  it  may  appear  in  rings  or  circles.  At  first  red, 
it  rapidly  becomes  brownish-red.  It  may  occur  with  the  roseola  or 
with  acne  in  weak  or  alcoholic  subjects.  Fine  scales  or  crusts  may 
form,  which,  on  falling,  leave  a  lacc|uered  appearance;  vesicles  may 
form.  Recurrences  are  infrequent.  It  must  be  differentiated  from 
psoriasis,  the  development  of  which  on  the  scalp,  ear,  and  extensor 
surfaces  is  not  observed  in  syphiiis,  where  the  scales  are  smaller  and 
less  glistening;  the  hemorrhage  on  their  removal  is  parenchymatous 
and  not  punctate;  the  glands  are  swollen;  and  the  hair  thinned.    On 
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the  palms  of  the  hands  and  soles  of  the  feet  differentiation  may  be 
difficult,  but  in  syphilis  the  centre  of  the  papule  is  likely  to  be  sunken. 
(h)  The  large  papular  syphilide  is  often  associated  with  fever,  constitu- 
tional disturbance,  or  rheumatism,  and  may  occur  on  all  parts  of  the 
body,  as  the  corona  veneris  on  the  upper  forehead,  around  the  nose,  or 
in  the  furrows  of  the  chin  and  neck.  Though  infrequent  on  the  palm, 
it  is  often  seen  on  the  dorsum  of  the  hand.  This  variety  occurs  most 
frequently  at  the  junction  of  the  skin  and  mucosa  and  its  polymorph- 
ism is  pronounced,  as  psoriasis  palmaris,  rhagades,  onychia,  or  verru- 
cose  forms,  (c)  The  condylomata  latum  (moist  papule)  is  the  papule 
altered  by  secretions  or  excretions,  and  is  found  about  the  genito-anal 
regions,  axillae,  etc.  It  is  the  most  important  syphilide,  and  plays  an 
important  role  in  the  propagation  of  syphilis  by  its  occurrence  on  the 
lips,  breast,  and  genitalia;  it  is  flat,  elevated,  dirty,  ill-smelling,  and 
secretes  a  highly  infective  secretion,  (d)  The  ptistular  syphilide  in- 
cludes the  acne  form,  the  varioloid,  varicelliform,  impetiginous,  and 
other  forms. 

Gummaia  of  the  skin  are  asymmetrically  disposed;  are  cutaneous 
or  subcutaneous,  involving  deeper  structures;  are  non-infective  com- 
pared with  the  secondary  eruptions;  are  prone  to  develop  at  the  site 
of  secondary  involvements;  occur  in  the  skin  more  than  in  all  other 
localities  combined;  follow  incomplete  mercurial  treatment;  are  pro- 
moted by  vicious  habits  and  constitutional  diseases ;  and  are  seen  in 
6  to  13  per  cent,  of  cases,  most  frequently  in  the  third  year  after  infec- 
tion. Small  gummata  may  resorb  by  fatty  degeneration,  but  the  larger 
ones  caseate,  ulcerate,  suffer  secondary  infection,  and  leave  a  scar 
with  deformation.  The  ulcers  may  remain  open  and  resemble 
lupus.  Gummata  are  differentiated  from  malignant  ulcerations  by 
the  absence  of  lymph  nodes,  by  their  slow  growth,  painlessness,  and 
multiplicity,  and  by  the  results  of  therapy.  In  gumma,  ulceration  is 
more  rapid  than  in  lupus;  it  is  deeper,  less  sharply  marked,  redder, 
and  less  symmetrical;  recurrence  after  cicatrization  is  less  frequent, 
the  scars  are  less  flat  and  smooth,  and  the  bacteriological  findings 
of  lupus  are  absent. 

leukoderma  syphiliticum  is  observed  in  recent,  but  rarely  in  late, 
syphilis — e.g.,  after  macular  or  lenticular  syphilides — as  white  spots 
with  peripheral  brown  pigmentation,  appearing  mostly  on  the  face 
and  neck.  I^eukoderma  usually  disappears  in  from  two  to  twelve 
years,  is  rarely  seen  in  either  extreme  of  life,  and  occurs  in  4  per  cent, 
of  syphilitic  men  and  45  per  cent,  of  syphilitic  women  (Neisser). 

The  hair  falls  out  except  from  the  crown  of  the  head.  This  occurs 
most  frequently  during  the  secondary  stage,  and  is  proportionate  to 
the  intensity  of  the  eruption.  It  sometimes  happens  during  the  ter- 
tiary stage;  is  greater  in  poorly  nourished  cases,  and  its  regrowth  is 
often  imperfect. 

The  nails  are  sometimes  affected.  Onychia  syphilitica  occurs  par- 
ticularly in  women,  in  whom  it  may  be  the  only  secondar}-  symptom 
(Jullien).    The  nails  may  hypertrophy,  fall  out,  or  fail  to  grow.    Peri- 
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ithout  other  specific  signs  an<l  rarely 


I 


or  paronychia  rarely  occurs  wi 

causes  paiti*  ulceration  or  suppuration.  ^m 

(C).  Lymph  Glands,— The  ingyinal  glands  are  first  enlarged  hecausdH 
they  are  nearest  to  the  most  coiTiinon  genital  chancre,    Some  glanfJs 
are  more  involved  than  others,  yet  adenopathy  in  secondary  syphilis 
of  any  particular  group,  as  the  epitrochlear,  is  not  pathognomonic. 
The  posterior  cervical  glands  are  involved  more  than  the  anterior. 
Next  in  frequency  are  the  axillary,  epitrochlear,  and  those  along  the 
pectoralis.     Inflammation  and  pain  are  rare,  and  suppuration  occurs 
yin  hot  3  per  cent.    Secondary  infection  sometimes  causes  painful  in- 
fcjinal  swelling.     In  extragenital  sclerosis,  other  glands  are  enlarged 
first, ~^.  gr.,  the  anterior  cervicaK  from  chancre  of  the  lip.    The  glands 
aiv  freely  movable;  may  remain  swollen  for  years;  and  are  not  usually 
larger  than  a  hazelnut,  hut  occasionally  become  massive  from  trauma^ 
scrofula,  or  gimima  formation,  and  then  may  resemble  Hodgkins*  dis^-^i 
ease.     Virchow  describes  three  stages:    (1)  irritative;    (2)  medullary,i^B 
with  leukocytosis,  chlorosis,  and  increase  in  the  stroma  amf  lymph-" 
adenoid  tissue;   (3)  caseous,  from  loss  of  water  and  fatty  retrogression, 
and  much  resembling  gummatous  formation.  fl 

(D).  Qastro-inteatinal Tract. — On  mucous  membranes  the  eruption 
(enanthem)  is  not  necessarily  characteristic,  is  less  frequent  and  is  less 
polymorphous  than  on  the  skin,  with  w^iich  it  occurs  synchronously.  M 

Mouth.— This  is  more  involved  than  any  other  part  except  the  skin." 
Mechanical,  thermal,  chemical,  and  bacterial  irritation  promote  erup- 
tions.    Recurrence  is  verj"  frequent.    The  eruption  sometimes  occurs 
earlier  than  that  in  the  skin. 

1.  Eriftkema  may  occur  as  diffuse  or  circumscribed  maculte,  which 
are  dark  red  with  slight  swelling  and  elevation,  especially  in  the  cheek- 
pharynx,  uvula,  palate  and  tonsils — the  acute  syphilitic  angina;    il 
rarely  passes  in  front  of  the  border  of  the  soft  and  hard  palate,  and  ii 
often   escapes   recognition   in   women,   in   drinkers,   and   in   smokers.] 
Desquamation,  infiltration,   fissures,  with  a  slightly  granulated  anci| 
vesicular  appearance,  may  develop.    Erosions  may  last  long  in  user 
of  tolmcco  and  of  alcohol. 

2.  Miicou.H  pafchcif  develop  just  before  or  with  the  exanthem,  snc 
are  seen  mostly  on  the  tonsils,  cheeks  and  lips.  They  are  single  of 
midtiplc,  disseminated,  round,  elliptical  or  irregular^  flat  or  slightly 
elevated  patches  which  are  circumscribed  and  of  variable  color,  white, 
milky,  or  red.  On  the  lips  they  may  measure  G  to  17  millimeters. 
The  desquamated  epithelium  may  be  renewed  when  little  irritatior 
exists,  but  the  course  is  usually  chronic;  the  patches  swell,  become 
granular,  ecchymotic,  and  often  ulcerated.  On  the  tonsils,  for  instanceJ 
they  may  simidate  diphtheritic  patches,  and  in  smokers  a  cure  canno(j 
be  effected  until  the  habit  is  stopped.  Cauterization  leaves  scars 
They  are  the  most  important  syphilide  because  so  highly  contagiooSij 

3.  Chronic  angina  occurs  in  addition  to  the  syphilitic  patches.  It  la 
of  a  light  red,  granular  appearance,  and  is  accompanied  by  hyper 
Kmia,  some  oedema,  and  erosion,  a  gray  coating  on  the  swollen  ton- 
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sils,  and  the  general  appearance  of  pharyngitis  granulosa.  Psoriasis 
linguae  is  usually  central,  with  round  or  elliptical  bright  red,  flat  spots, 
with  thread-like  coating;  fissures  are  frequent  on  the  edges  of  the 
tongue,  and  result  especially  from  the  use  of  tobacco  and  from  bad 
teeth. 

4.  Pachydermay  ichthyosis,  and  leukoplakia  occur  on  the  mucosa  of 
the  cheeks,  and  on  the  angles  of  the  mouth,  lips,  and  tongue,  and  are 
not  always  syphilitic,  as  Kaposi  maintained.  They  are  swellings  with 
fissures,  are  gray  in  color,  irregular,  they  vary  in  shape  and  size,  and 
are  thick  and  scar-like.  They  may  occur  early  or  late,  especially  in 
users  of  tobacco  and  of  alcohol,  and  rarely  in  women.  They  may 
become  carcinomatous.  Leukoplakia  in  tobacco  users  usually  occurs 
on  the  tongue,  or  under  the  lip  or  palate,  while  in  syphilis  it  is  mostly 
on  the  cheek. 

5.  Gummata  of  the  oral  cavity  are  tertiary.     They  appear  on  the 
''ps,  when  the  face  is  involved,  as  ulcers,  nodes,  or  deformations.    In 
general  they  are  rare  and  without  glandular  swelling,  and  occur  chiefly 
'^  smokers.    Gummata  of  the  tongue  are  most  frequent,  occurring  (a) 
*^    a  diffuse  glossitis  or  diffuse  infiltration  and  later  as  a  cirrhotic 
^'^rtnkage  or  (b)  as  circumscribed  gummata  on  the  dorsum  or  edges 
^^  the  tongue,  with  nodes,  swelling,  or  ulceration,  and  without  pain  or 
^^ndular  involvement.    Gummata  of  the  palate  or  pharynx  are  mostly 
^^Itiple,  and  ulceration  may  reach  the  nose,  spine,  base  of  the  brain, 
^"^stachian  tube,  or  the  large  vessels.    They  are  dangerous  because 
ta^^  are  frequently  diffuse,  deep,  or  phagedenic;    they  destroy  the 
^'^Vila,  produce  adhesions,  obliterate  the  posterior  nares  or  Eustachian 
^^  l>€,  stenose  the  pharynx  or  draw  the  tongue  back,  thus  stenosing  the 
'Inspiratory  passage.    In  the  tonsils  they  are  verj'  deep  and  may  erode 
^'^^  carotid  or  palatine  artery.    Differentiation  is  required  from  tuber- 
culosis and  epithelioma,  in  which  the  glands  are  usually  but  not  always 
''i^v-olved.    The  diagnosis  ex  juvaniibus  is  important.     Carcinomatous 
^^    tuberculous  change  in  oral  gummata  is  infrequent. 

.  ^3!soPHAGUS. — Strictures  result  from  deep  gummata,  from  ulcera- 
J^^s  in  the  larynx,  or  by  extension  from  the  bronchial  or  other  glands. 
^  Cferentiation  is  required  from  tumors  of  the  mediastinum,  from  an- 
^^^*jsm,  carcinoma,  round  ulcer,  and  nervous  dysphagia.  Diverticula 
"^^-j"  result  as  in  other  stenoses. 

55tomach. — 1.  Acute  catarrhal  gastritis  occurs  in  the  secondary 
^/^S^  with  dyspeptic  disturbances  and  sometimes  with  great  thirst. 
*.  is  usuajly  toxsemic,  and  is  rarely  due  to  early  organic  changes  in  the 
""^^r,  and  other  organs. 

.^2.  Chronic  gastritis  is  more  common,  in  part  explaining  the  sy[)h- 

"*tic  anaemia  and  tertiarv  malnutrition:    it    mav    result  from  carlv 

^*^anges  in  the  liver  or  pancreas.    It  differs  in  no  wise  from  the  vnl<i:ar 

^^it)nic  gastritis  except  in  the  influence  of  treatment.    Amyloid  change 

*nd  glandular  wasting  are  infrequent. 

3.   Ulcers  of  the  stomach  are  not  as  infre(|uent  as  is  usually  stated. 
Some  round  ulcers  are  syphilitic  and  result  from  syphilitic  arteritis; 
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Rosanow  described  an  ulcer  of  eight  years  standingy  ^"ith  nocturnal 
exacerbations,  which  was  cured  by  inunctions.  Lafleur  recently  diag- 
nosed an  ulcer  before  operation.  Lang's  contention  that  20  per  cent, 
of  gastric  ulcers  are  specific  is  certainly  overdrawn,  Rcxner  has  col- 
lected 16  definite  cases. 

4.  GuMTnatu,  described  by  Wagner,  Lancereaux,  Klebs»  Comil, 
Chiari»  B,  Hirsch,  Galliard,  Andral,  and  VVeichselbaum,  are  rare. 
They  begin  in  the  submucosa,  are  usually  multiple,  leave  radiate 
scars,  and  differ  from  the  ordinarj'  round  ulcer  in  that  the  latter 
funnel-shaped  and  broader  toward  the  mucous  membrane,  while  th4 
ulcer  of  gumma  has  undermined  edges  and  is  broader  at  its  base. 

5.  Hemorrhages  from  the  stomach  are  most   rare,  and  Hayan'i 
case  is  almost  unique.    They  may  also  result  from  cardiac,  splenic,^ 
hepatic,  or  renal  lesions. 

Intestines. — Except  for  the  rectal  involvement,  little  is  known  ofj 
intestinal  syphilis  in  the  adult. 

1.  Acute  catarrhal  enieritis  occurs  with  gastric  catarrh,  and  pr 
duces  icterus  when  the  duodenum  is  involved;    it  resists  treatment 
other  than  specific, 

2.  Chr&nic  enteriiis  results  from  stasis  or  from  acute  enteritis* 
the  syphilitic  new-born,  enteritis  is  manifested  by  the  viscid  meconium. 
It  may  occur  with  gummata,  and  disappears  only  with  antisyphilitic 
treatment.  Obstinate  diarrhoea  and  stenosis  may  follow  (Cullerier» 
Pillon,  Mueller,  Rieder). 

3.  Ulcerations  may  result  from  enteritis  in  secondary  syphilis,  from 
gummatous  and  diphtheroid  changes  in  the  tertiary,  and  from 
amyloid  disease  in  the  tertiary  or  quatenary  stages.  Meschede  col- 
lected 54  cases  of  ulcer  in  the  small  intestines.  They  occur  around  the 
axis  of  the  intestine,  and  are  characterized  by  productive  inflammation 
about  the  ulcer,  which  prevents  perforation  but  leads  to  stenosis.  They 
are  not  frequent  in  the  jejunum  or  ileum  but  may  reach  the  colon. 

4.  Intestinal  amyloid  disease  is  associated  ^4th  amyloid  of  the 
liver,  spleen  and  kidneys.  The  gut  is  pale,  smooth,  waxy,  thick,  and 
rigid,  and  there  are  atrophic  folds,  amyloid  ulcers,  obstinate  diar- 
rhcjea,  stinking  stools,  and  hydrops.  It  is  most  frequent  in  tlie  small 
intestine  and  is  an  essentially  vascular  change.  Amyloidosis  in  general 
occurs  in  67  per  cent,  of  tuberculosis,  and  in  21  per  cent,  of  syphilis 
(Hoffmann). 

Rectum. — Ulceration  occurs  in  papules  nea.r  the  anus,  or  results 
from  fissures  (Johnson).    Rectal  disease  is  usually  secondary  by  con- 
tiguity, except  in  cases  of  infection  from  unnatural  coitus,     (a)  The^i 
presence  of  irritative  proctitis  in  primary  cases  is  not  clearly  proved^^H 
as  it  is  secondary  to  fissure,  catarrh,  papules,  or  ulcerations.     It  i^^ 
more  frequently  chronic  than  acute,  is  attended  by  evacuations  of 
pus,  which  are  voided  alone  or  with  the  fseces,  by  itching,  tenesmus, 
and  external  excoriations,  by  a  long  course,  and  occasionally  by  secon- 
dary tuberculous  infection,     (b)  Syphilitic  nlcerg  of  the  rectum  attsH 
generally  tertiarj\    They  occur  high  up,  extend  to  the  colon,  and  often^ 
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produce  stenosis.  In  14  per  cent,  of  cases  there  are  plaques  in  the 
rectum  (Lang).  The  occurrence  of  strictures  without  previous  ulcera- 
tions b  rare,  although  Fournier  declares  it  possible.  Perforation  is 
rare.  The  periproctal  tissues  are  invaded.  Fistulce  may  develop,  but 
the  symptoms  are  less  marked  than  in  cancer  or  tuberculosis.  They 
may  increase  when  the  ulceration  is  low,  or  when  it  is  complicated 
with  fissures.  The  faeces  are  covered  with  mucus  and  blood.  Diar- 
rhoea from  catarrh  of  the  colon,  myositis  of  the  sphincter  with  involun- 
tarj*  evacuations,  burrowing  of  pus,  and  sepsis,  necessitate  at  best 
a  long  course.  Tuberculous  ulcers  rarely  occur  in  the  rectum  alone, 
and  are  marked  by  the  tubercle  bacillus.  In  dysentery  the  involve- 
ment is  higher  up,  colic  is  more  frequent,  diarrhoea  is  more  profuse, 
and  the  resulting  stenosis  is  higher  in  the  intestine.  In  carcinoma,  age, 
cachexia  and  local  appearances  are  suggestive,  but  not  positive  criteria. 
Stricture  is  lower  in  syphilis,  higher  in  carcinoma,  and  adhesions — 
^.y.,  to  the  uterus — are  more  commonly  carcinomatous. 

Pancreas. — Acute  syphilitic  pancreatitis  was  first  noted  by  Rokitan- 
sky.  The  interstitial  inflammation  and  sclerosis  causing  parenchy- 
matous atrophy  is  rarer  in  acquired  (22  per  cent.,  Hecker)  than  in 
hereditary  syphilis.  The  peritoneum  sometimes  participates  in  syphili- 
tic disease  of  the  organs  which  it  envelops,  while  it  is  extremely  rare 
^an  independent  disease;  Lancereaux,  Aufrecht  and  Laurenzi  have 
obsened  gummatous  peritonitis.  Seropurulent,  serous  or  localized 
adhesive  peritonitis  may  occur,  as  perisplenitis,  perihepatitis,  peri 
nephritis,  or  perityphlitis.  Perimetritis,  salpingitis,  and  ovaritis  are 
verj'  rare. 

(£).  Spleen. — 1.  Acute  spleniiiSy  first  described  by  Walter  (1821) 
J^urs  in  31  per  cent,  of  acquired  and  61  per  cent,  of  congenital  syph- 
"*s.  (2)  Interstitial  splenitis  occurs  less  frequently  alone  than  with 
*)*philitic  liver  and  renal  disease.  The  organ  is  much  increased  in 
^2e  and  is  hard,  tender,  and  painful  from  perisplenitis.  (3)  Gumrna- 
^^  splenitis  is  very  rare,  and  cannot  be  diagnosticated  ititra  vitam. 
W)  Amyloidosis  occurs  very  frequently  as  the  **sago*'  spleen  which 
»5J  not  necessarily  very  much  enlarged ;  or  as  the  diffuse  amyloid  spleen, 
^hich  causes  considerable  swelling. 

(^j.  Liver. — Syphilis  of  the  liver  occurs  in  two  forms,  interstitial  and 
P^Dimatous,  which  are  often  associated  with  perihepatitis,  amyloid  or 
'*tty  change,  and  sometimes  also  with  such  parenchymatous  changes 
'^  acute  yellow  atrophy.  (1)  Interstitial  hepatitis  (syphilitic  indura- 
"on  of  the  liver,  syphilitic  cirrhosis,  or  granulated  liver)  is  more  fre- 
^^^nt  in  congenital  (in  65  per  cent.)  than  in  acquired  syphilis.  The 
f^Ume  of  the  liver  is  increased  in  children,  and  sometimes  decreased 
^^  adults.  The  surface  is  sometimes  even,  hut  is  more  frequently 
''^even,  with  furrows  or  nodules;  the  edge  is  thin,  indented,  and  fairly 
sharp,  whereas  in  other  cirrhoses  it  is  rounded.  Perihepatic  adhesions 
^  the  colon,  the  abdominal  wall,  etc.,  are  frecjuent,  and  are  clinically 
^^denced  by  lessened  respiratory  excursion.  The  connective  tissue 
fonns  in  Glisson's  capsule,  follows  the  branches  of  the  portal   vein 
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into  the  liver  (peripylephlebitis),  and  shows  as  bands  of  grayish  tissue, 
the  protruding  granules  representing  normal  tissue*  The  liver  cells 
are  degenerated,  or  even  destroyed  by  the  connective  tissue,  or  by 
obliterating  endarteritis  of  the  small  vessels.  The  atrophy  is  most 
marked  in  the  anterior  border  of  the  liver  and  in  the  left  lobe.  The 
connective  tissue  is  not  only  perilobular,  but  reaches  into  the  lobes 
more  than  it  does  in  alcoholic  cirrhosis.  In  acquired  syphilis  the  liver 
is  not  equally  nor  completely  diseased^  whence  protrusions  of  the 
sound  tissue  are  noted.  New  bloodvessels  develop  in  the  connective 
tissue  from  die  hepatic  artery^  the  hepatic  veins  are  dilated,  and  throm 
bosis  may  occur  in  the  p(»rtal  vein  and  its  radicles  (pylephlebitis) 

Symptoms. — The  cHnical  development  is  latent  or  insidious, — t 
without  pain,  ascites  or  ccdema.     The  abdominal  veins  may  be  d 
tended;   the  urine  is  often  dark,  possilily  icteric^  with  heavy  sediment, 
and  often  witli  albuminuria*     The  concomitant  splenic  tumor  results 
from  hyperplasia,  stasis,  or  amyloid  degeneration.    Ascites  is  less  fre- 
quent and  {levelops  late,  herein  differing  from  the  vulgar  cirrhos 
It  usually  increases  gradually.     Icterus  is  less  frequent  (33  per  ce 
I^ube).    More  bile  is  present  in  the  stools  than  in  vulgar  cirrliosi 
(yastro-ititestinal  dyspepsia  and  vomiting  of  blood  are  not  infreque 
This  form  develops  more  often  in  men  than  in  women ;  is  promoted  by 
aleoliolism;  has  a  chronic  course;  and  its  prognosis  is  rather  betti 
tlian  in   noji-syphilitic  cirrhosis,  since  relative  recovery   is  possibl 
When  the  liver  is  small,  recovery  is  impossible.    Death  is  more  coi 
mun  from  intercurrent  pneumonia,  from  pleurisj%  from  chola?mia 
hemorrhagic  diathesis. 

2.   Gutnmatou.H  he  pa  Hi  is  (syphilitic  hepatitis  par  txcellencc)  h  rao] 
fre*|i)ent  than  the  first  form,  and  occurs  oftener  in  acquired  than 
congenital  syphilis.     The  gnmmata  are  either  miliary  or  large  nod« 
Tlie  surface  of  the  liver  is  smooth  or  warty,  thickened,  or  adherent 
the  diaphragm,  or  colon.    The  nodes  vary  from  one  to  over  fifty,  a 
may  l»c  superficial  or  deep.     The  liver  is  distorted,  munm)  ilia  ted 
hhiiiafed  {hepur  lohuinm),     l>eep,  irregukir,  radiating  furrows  are  f 
C]uent»  resulting  from  absorbed  gummata,  affecting  either  lobe,  and 
occurring  mostly  on  the  anterior  surface  near  the  suspensory*  ligament 
(Virchow)  or  on  the  edge.     In  congenital  syphilis  gummata  are  often 
observed  at  the  hilum,  in  the  wall  of  the  portal  vein,  or  near  the  bile 
vessels. 

fiTMi»TOMS. — Gummata  are  frequently  latent^ — i.e.,  are  discove 
only  at  postmortem.  Considerable  pain  in  the  shoulder  or  over 
liver  often  results,  as  well  as  pain  im  motion  or  tenderness  on  pressu: 
in  the  epigastrium  or  hypochondrium.  Pain  is  due  mostly  to  peri 
hepatitis;  a  friction  rub  is  hearfl  when  the  inflammation  is  fresh 
adhesions  and  loss  of  respiratory  excursion  result,  in  older  CKsei 
Icterus  is  infrequent  and  results  from  accidental  gummatous  coraprej 
»ion  of  ihe  bile  duct  (Virchow),  from  perihepatitis  (I^ncereaux),  q 
from  cicatrices.  When  icterus  exists  the  affection  is  often  mistiikd 
for  cancer.    The  liver  may  be  smaller,  but  usuallv  shows  furrows  an 
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nodules.  Early  enlargement  is  more  frequent  than  in  alcoholic  cir- 
rhosis but  a  final  shrinkage  has  been  observed.  Ascites  is  rare  except 
from  coincident  cirrhosis,  amyloid  liver,  or  cardiac  insufficiency.  When 
present,  ascites  is  usually  terminal,  independent  of  the  size  of  the  liver, 
and  is  often  associated  with  albuminuria.  Splenic  tumor  is  infrequent, 
except  from  gummata  or  amyloid  degeneration  in  the  spleen,  from 
coincident  liver  cirrhosis,  from  gummata  at  the  porta  hepcUis,  or  from 
splenic  vein  compression.  Functional  dyspeptic  disturbances,  bronzed 
skin  (Lancereaux),  hemorrhages,  and  inflammations  of  the  serous 
membranes,  rather  infrequently  complicate  liver  gummata. 

Diagnosis. — ^This  depends  upon  other  evidences  of  syphilis,  and, 
while  sometimes  easy,  it  is  often  difficult  or  impossible.  All  forms 
of  syphilis  of  the  liver  may  remain  stationary  for  a  time  (Bamberger), 
and  in  general  a  longer  course  is  expected  than  in  alcoholic  cirrhosis. 
Oppolzer  and  Bachdaiek  mistook  gummata  for  cancer,  and  the  re- 
ported cases  of  cure  of  cancer  by  the  earlier  writers  are  clearly  con- 
fusions with  syphilis.  Age  is  only  a  relative  criterion,  since  cancer 
naay  occur  under  thirty  years,  yet  most  cases  of  syphilis  of  the  liver 
occur  under  the  fortieth  year.  Ascites,  icterus,  enlarged  liver,  and 
cachexia,  may  occur  in  both  diseases,  occasioning  doubt  and  confusion. 
The  nodules  of  syphilis  are  usually  small  but  may  be  larger  than  those 
of  cancer.  Rapid  growth  is  an  indication  of  cancer;  more  constant 
size,  of  syphilis.  According  to  Bamberger  and  Peiser,  albuminuria 
*^d  splenic  tumor  are  more  common  in  syphilitic  liver.  The  best 
clinicians  have  confused  syphilis  with  cancer,  and  the  safest  rule  is 
always  to  think  of  syphilis  when  cancer  seems  the  obvious  diagnosis. 
Coincident  amyloid  disease  renders  the  diagnosis  difficult.  The  lungs 
*re  compressed  in  cancer  more  than  they  are  in  syphilis.  The  smooth 
^»ge  of  the  liver,  lack  of  respiratory  excursion,  or  signs  of  fresh  hepa- 
^^tis,  indicate  syphilis  (Lancereaux  and  Riedel).  Riedel  found  similar 
T^nptoms  in  syphilis  and  gall-stones,  such  as  pain,  fever,  and  tender- 
ness. Fever  is  not  uncommon  in  hepatic  syphilis,  which  may  then  be 
easily  confused  with  liver  abscess  (q.v.).  Final  differentiation  may  be 
^^ie  ex  juvaniibus.  (See  Differential  Table  of  Diseases  of  the 
Liver.) 

Prcxjnosis. — ^This  is  more  favorable  than  in  the  vulgar  cirrhosis, 
'^^  the  disease  lasts  several  years.     Spontaneous  recovery  from  gum- 
^*ta  may  result  without  specific  treatment.     Rupture  into  the  peri- 
^i^  cavity  is  rare.    Death  from  cachexia  and  amyloidosis  may  occur. 
Amyloid  liver  (q.v.)  may  occur  in  the  congenital  type  (Rokitansky^, 
"Utis  most  frequent  in  tertiary  acquired  syphilis  or  as  a  parasyphilitic 
'^nifestation.     Amyloidosis  rarely  occurs  in  the  liver  alone. 
Syphilitic  pylethrombosis  (See  Pylephlebitis). 
Icterus,  especially  investigated  by  French  writers,  has  been  attri- 
buted to  an  intestinal  enanthem,  to  swelling  of  the  portal  lymphatics, 
eariy  hepatitis,  cholangitis,  injury  to  the  liver  cells,  or  to  gastroduodenal 
catarrh.    Its  connection  with  syphilis  is  likely,  according  to  Neumann, 
when  no  gastric  symptoms  precede  the  icterus;  when  the  icterus  de- 
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velops  synchronously  with  the  exanthem;  when  the  exanthem  recurs 
with  the  recurrence  of  icterus;  and  when  antisyphilitic  remedies  re- 
move the  icterus, 

(G).  Kidneys.— 1.  Albuminurm  occurs  lo  cases  of  recent  syphilis  or 
in  the  later  ulceration.  It  is  usually  transitory  and  its  connection  with 
syphilis  is  not  precisely  known.  It  is  thought  to  result  from  toxieraia 
or  vascular  changes.  Its  prognosis  is  usually  good,  since  nephritii 
rarely  follows  it,  but  the  later  in  the  disease  that  albuminuria  appears! 
the  pooi-er  is  the  prognosis.  The  use  of  small  quantities  of  raercur 
prolmhly  does  not  cause  it  (Lang),  though  energetic  mercurializaric 
may  produce  albuminuria,  cylindruria  and  even  calcification  of  thj 
convoluted  tubules  (Provost  and  Saikowsky). 

2.  Paroxysmal  hwmoglohinuria  occurs  relatively  often,  especially- 
after  mercurial  therapy.  The  prognosis  is  better  than  in  non-s\^hiHti^ 
cases. 

3.  Acvie  faremhym^iiom  nephritis  is  focal  and  cortical.  It  occuf 
mth  the  eruption,  is  toxa^mic,  and  is  distinctly  rare  (although  mini 
estimate  its  frequency  at  nearly  4  per  cent,  of  the  cases).  When 
develops  late,  from  ulceration,  the  prognosis  is  unfavorable*  There 
may  be  no  symptoms;  antemia,  vomiting,  or  other  symptoms  of  any 
acute  nephritis  may  be  present,  but  uraemia  is  rare^  since  it  is  a  focal 
disease  (Bamberger),  and  the  greatest  danger  is  from  oedema  of  the 
glottis  and  intercurrent  inflammation. 

4.  Chron  ic  parenchifmafoti.f  rieph ritis  may  follow  sj^philis.  Its  actua 
relation  to  the  disease  and  its  percentage  are  difficult  to  e^timaft 
(0.5  per  cent.). 

5.  Chronic  interstiUal  nephriHs  differs  from  the  ordinary  form  onlj 
in  its  multiple  disseminated  focal  involvement,  which  leaves  scars 
Polyuria  is  rarely  great,  casts  and  albumin  are  often  present  in  greater 
amount,  and  the  course  is  more  rapid  than  the  ordinary  course 
from  three  to  seven  years,  because  of  marasmus,  amyloid,  fatty,  and 
other  visceral  changes.     It  often  occurs  from  the  twenty-seventh 
the  thirty-seventh  year,  when  arteriosclerosis  is  rare.    There  is  said 
to  he  no  hypertrophy  of  the  heart.     Bamberger  found  syphilis  in 
per  cent,  of  cases  of  ordinarj^  contracted  kidney,  but  the  exact  relatiod 
is  difficult  to  determine. 

6.  Gtimmata^  in  sizes  varjing  from  miliar)'  to  large  forms,  which 
are  found  in  the  cortex  and  sometimes  in  the  medulla,  are  usual  I  v 
multiple  (20  to  SO)  and  generally  unilateral.  The  renal  tissue  is 
partly  destroyed.  They  occur  especially  witli  liver  gummata,  amyloid 
kitlney.  and  chronic  parenchymatous  nephritis,  The  symptoms  are 
not  well  defined. 

7.  Amyloid  kidney  may  occur  alone,  or  is  much  more  frequentllH 
accompanied    by   other   renal   lesions,   especially   contracted    kidne^H 
(Rosenstein).    It  always  occurs  in  the  advanced  stages  with  cachexia 
and  amyloidosis  in  other  organs.     The  specific  gravity  of  the  urine  is 
higher  than  in  the  non-syphilitic  amyloid  kidney  (Bartels),    The  al- 

w-ascular  amyloid  chance,  but  may  be  entirely 
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(Ebstdn).  Globulin  may  occur  in  large  quantities  (Senator).  The 
course  is  chronic. 

8.  According  to  Frerichs,  Cantani,  and  others^  syphilis  is  an  etio- 
logical factor  in  glycosuria.  Mercurial  treatment  is  sometimes  held 
causative.  The  suprarencds  are  rarely  involved,  except  in  congenital 
svphilis;  swelling,  hyperemia,  fatty  degeneration,  gummata,  inter- 
stitial inflammation,  and  amyloid  changes  have  been  recorded. 
Gummata  have  been  observed  in  Addison's  disease.  Amyloid  occurs 
especially  in  the  Malpighian  bodies. 

(fl).  Oirculation. — ^The  heart  was  found  involved  but  six  times  in 
100,000  autopsies  (Mr&cek).  Involvement  of  the  heart-muscle  and 
brain-vessels  is  frequently  associated  with  sudden  death. 

1.  Independent  syphilitic  pericarditis  is  unknown;  it  is  invariably 
a  complication  of  myocardial  syphilis,  occurring  over  the  large  vessels 
or  anterior  surface  of  the  heart,  as  serofibrinous  pericarditis  or  com- 
plete concretion.  Gummatous  pericarditis  is  always  combined  with 
the  serofibrinous  form,  and  sometimes  with  aneurysms  of  the  coro- 
nary arteries.  The  symptoms  are  those  of  disordered  compensation 
or  of  myocarditis,  its  invariable  associate. 

2.  Syphilitic  myocarditis  is  coronary  arteritis;    foci  of  interstitial 
•nvolvement  occur,  as  infiltration  along  the  small  vessels,  which  is 
fspecially  marked  in  congenital  syphilis,  and  which  spreads  into  the 
intermuscular  septa.     Microscopically,  the  general  picture  of  myo- 
carditis prevails.    It  involves  the  front  surface  or  apex  of  the  left  ven- 
tricle or  the  intermuscular  septum.     In  congenital  syphilis  it  occurs 
*'J  the  right  more  than  in  the  left  heart.    Resulting  changes  are  cardiac 
''^pertrophy,  aneurysm  of  the  heart,  and  Dittrich's  true  heart  stenosis 
5^nus  stenosis).     Gummatous  myocarditis  seldom  occurs  alone,  and 
'^  Usually  observed  with  a  diffuse  myocarditis.    Only  97  (62  perfectly 

^*^r)  cases  of  myocardial  gummata  are  recorded  (Stockmann,  Gold- 

^nk).    Gummata  may  attain  great  dimensions  in  the  interventricular 

upturn.    The  disease  is  often  latent  until,  in  50  per  cent,  of  the  cases, 

^d^cn  death  results,  wherein  it  differs  from  myocarditis  of  other 

'^gin.     Most  fatalities  occur  in  persons  between  thirty  and  forty 

'^^^rs  of  age.    The  heart  action  may  be  incompetent  or  irregular,  and 

l^^^re  may  be  dyspnoea,  asthma,  angina  pectoris,  or  cerebral  embolism. 

"hydrops  is  rare.    Amyloid  of  the  heart  is  occasionally  associated  with 

^^^matous  myocarditis.    Heart  rupture  is  recorded. 

3.  Syphilitic  endocarditis  rarely  develops.  The  nodules  on  the 
,^K'es  rarely  retract,  as  they  do  in  rheumatism,  and  therefore  consecu- 
^^*^  valvular  disease  is  rare.  Mural  plaques  complicate  myocardial 
^^nimata.    Endocardial  gummata  may  occur. 

Bloodvessels. — Endarteritis  Syphilitica. — (a)  In  the  fibrous  form, 

^^  wall  is  thick,  and  opaque,  and  the  intima  and  elastic  tissue  are 

hyperplastic,  and  the  lumen  is  eccentric.     When  the  muscular  coat 

^^  not  involved,  thromboses  occur;     when   both   the   muscular  and 

^l^stic  coats  are  diseased,  aneurysms  result;    this  type  is  kuown  as 

«^e  obliterating  endarteritis  of  Heubner  (see  Syphilis  of  thk  Brain). 
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(6)  Gummatous  arteritis  or  periarteritis,  occurring  with  Form  a 

very  rare,  (c)  Genera!  arteriosclerosis  involves  the  vessels  more  widel^ 
than  does  the  syphilitic  arteritis  which  is  largely  localisjed  in  the  aorta 
and  brain-vessds  and  exceptionally  in  the  other  vessels.  Coronary 
involvement  is  held  by  some  writers  to  be  more  frequent  than  b; 
involvement.     It  may  begin  in  the  first  year  after  infection. 
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Aorta, — Syphilitic  aortitis  (Heiberg,  1877)  is  oftenest  seen  in 
ascending  aorta  and  its  arch  and  thoracic  segment.  It  begins  in  the 
adventitia  or  intima  and  ultimately  involves  all  the  walls,  though  in 
varying  degrees.  The  early  stages  show  gray,  transparent,  gelatinoi 
patches  of  productive  inflammation  in  the  intima;  older  foci  are  gra] 
white,  round  or  oval,  elevated  and  stellate  plaques.  The  proc 
sometimes  becomes  deep  and  calcification  occurs  in  the  intima  wi' 
thrombosis.  It  may  extend  down  into  the  aortic  valves.  Its  origin 
may  be  (a)  in  the  intima,  (b)  in  the  adventitia  and  media  together,  c^ 
(c)  in  the  intima  and  adventitia.  The  resulting  loss  of  elastieit)^  stiifl 
resistance  promotes  aneurysm,  Welch  held  that  50  per  cent,  of  aneur* 
ysms  were  syphilitic:  personally,  the  author  believes  80  to  90  per  cent* 
IS  a  more  accurate  estimation,  Sj^^hilitic  aneuiysms  develop  more 
rapidly  than  those  due  to  other  causes.  They  may  be  single  or  multiple 
and  usually  occur  In  the  arch  of  the  aorta,  and  sometimes  also  in  the 
abdominal  aorta  or  its  branches  (see  Aneurysm).  Straub  found  tl 
aortitis  in  98  per  cent,  of  cases  of  paretic  dementia^  and  Chiari  in 
per  cent,  of  syphilitics,  Benda  descriloes  gummata  (of  which  only  six 
cases  are  on  record). 

Pulmonary  Artery. — Valvular  gumma  is  very  rare,  as  are  occlu- 
sions of  the  pulmonary  trunk,  or  its  compression  by  scars.     According 
to  Neumann,  sj^hilitic  dilatation  or  aneurj^sm  of  the  pulmonary  arter 
has  not  yet  been  obsened. 

Vein  Syphilis. — Thirty-three  cases  of  phlebitis  w^ere  collected 
Roussy  in  1903.     Schuppel  has  described  a  peripldebitis  originatir^ 
in  the  adventitia  and  seen  especially  in  hereditary  syphilis.    Gummata 
sometimes  exist  in  the  veins  or  involve  them  secondarily. 

(/),  Respiratorj  Tract. — Nose. — 1.  An  iniiial  ndsal  lesion  is  most 
rare»  only  95  cases  being  recorded.  M 

2.  Acute,  rhinitis  is   much  rarer  in  adults  than  in  the  new-boiM 
but  is  often  not  recognized.     It  is  characterized  by  being  less  diffuse 
than  an  ordinary  rhinitis,  by  its  persistence,  by  erjihematous  ar 
papular  foci,  by  hemorrhagic  erosions  with  persistent  bleeding, 
fetor,  sometimes  by  acute  sinus  inflammation,  and  by  hyperplast 
rhinitis. 

3.  Rhinitis  atrophicans  in  syphilis   is  the  result   of   hyperplasti 
rhinitis. 

4.  Gummata  usually  develop  late,  though  they  have  been  seen 
the  seventh  month  (Alauriac);  they  occur  on  the  floor  and  septum  of 
the  nose,  and  also  in  the  periosteum^  bone»  and  secondarily  in  the 
cartilage.  Hiey  occur  with  diffuse  necrosis  or  with  circumscribed 
gummata  in  the  skin,  and  involve  the  cartilaginous  and  membranoij 
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septum  and  cartilages  of  the  alse;  sequestra  may  be  blown  from  the 
nose.  Septal  perforation  may  develop  and  a  long  course  is  usual, 
with  discharge  of  pus  and  crusts;  the  bone  is  often  denuded.  The 
deformed  "saddle-back"  nose  is  due  to  loss  of  the  triangular  cartilage, 
and  vomer,  and  sometimes  to  simple  atrophy.  Difficulty  in  swallow- 
ing, meningitis,  or  disease  of  the  antrum,  are  occasional  sequences. 
Differentiation  from  noma,  tuberculosis,  carcinoma,  and  the  ordinary 
perforating  ulcer  of  Zuckerkandl  (beginning  as  a  hemorrhage  and  due 
to  streptococcic  and  staphylococcic  infection)  must  be  considered. 
The  diagnosis  ex  juvanttbus  is  the  best  test. 

Larnyx. — 1.  Catarrhal  laryngitis  occurs  with  the  eruption,  and  at 
times  is  accompanied  by  swelling  of  the  tonsils  and  by  pharyngitis.  The 
larynx  is  red  and  swollen,  with  a  diffuse,  thin  secretion,  which  is  at 
first  thready  and  later  purulent.  Coughing  and  hoarseness  are  com- 
mon. 

2.  In  'papular  and  svbmvcous  laryngitis  the  papules  often  ulcerate 
like  ordinary  catarrhal  ulcers  and  are  often  associated  with  diffuse 
infiltration  and  nodes.  The  epiglottis  is  also  involved.  Deforming 
ulcers  are  neither  so  acute  nor  inflammatory  as  the  non-syphilitic 
wiety.  Stenosis  of  the  glottis  results  if  ulcers  invade  the  submucous 
tissue. 

3.  Gummaia  of  the  larynx  (2  per  cent.)  are  usually  multiple,  and 
^ry  from  the  miliary  size  to  that  of  a  pigeon's  egg,  though  sometimes 
they  are  simply  a  diffuse  infiltration.    They  may  soften,  ulcerate,  and 

Sxiuce  dysphonia,  dysphagia,  dyspnoea,  hemorrhage,  or  suffocation, 
ey  always  leave  adhesions,  stenosis,  scars,  or  deformity. 
Diagnosis. — In  cancer  the  glands  are  usually,  but  not  always, 
enlarged;  the  growth  is  harder  than  in  syphilis;  and  the  microscopic 
^mination  may  be  of  value,  but  is  often  unsatisfactory.  Syphilis 
*Dd  tuberculosis  may  occur  together.  Though  the  round  form  of 
TpWlitic  ulcer  is  not  of  absolute  diagnostic  value,  it  usually  begins 
^car  the  epiglottis,  is  rounder  and  larger,  and  has  sharper  edges,  a 
^ore  reddened  border,  and  a  whitish-yellow  coating  of  its  deeper 
h^se,  while  the  tuberculous  ulcer  is  less  red,  less  infiltrated,  less  deep 
*od  less  insidious  in  its  development. 

4.  Perichondritis  may  affect  any  cartilage,  the  involvement  usually 
Wng  secondary.  The  cartilage  is  discolored  and  excoriated,  and 
^y  be  surrounded  by  oedema,  and  there  may  be  submucous  necrosis, 
^f  difficulty  in  respiration  and  deglutition.  The  prognosis  is  always 
P*ve.  The  lower  the  necrosis  develops,  the  worse  is  the  prognosis, 
for  deformity  and  stenosis  occur.  Syphilis  causes  13  per  cent,  of  cases 
^f  glottis  oedema;   tuberculosis,  9  per  cent. 

5.  Cicairicial  stenosis  of  the  larj-nx,  described  in  the  prelaryngo- 
*^pic  days  by  Oppolzer  and  Tiirck,  occurs  mostly  at  the  true  cords, 
^'^lly  with  adhesions  between  the  cords  anteriorly,  and  sometimes 
leads  to  absolute  occlusion. 

6.  Syphilitic  vegetations  are  rare,  and  histologically  resemble  other 
▼ejlfetations.     They  are  due  to  irritating  secretions;  occur  in  the  larj^nx, 
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epiglottis,  and  anterior  parts  of  the  cords;  appear  sessile  or  peduncu^ 
iated;  and  cause  dysphonia  or  even  suffocation. 

Thacbea. — The  trachea  is  irritated  {e.g.y  by  secretions  from  the 
larynx)  mostly  in  its  middle  third,  and  next  in  its  lower  third.    Only 
two  instances  of  condylomata  have  been  recognized.    There  may 
chronic  inflammation  in  the  submucous  tissue.    The  trachea  is  red> 
swollen,  and  sometimes  ulcerated  and  distorted.    Tracheal  stenosis^ 
resulting  from  healing   gunimata,  is  usually  angular  (Mauriac); 
rarely   diaphragmatic,  and   involves  mostly   the  middle  third.     The 
symptoms  are  a  burning  sense  of  constriction;   dyspnoea  at  nighty  oHj 
exertion,  or  on  lying  down;    a  cough  resembling  that  of  pertussis^ 
with  sanguiiieo-ynirulent   sputum,  which  may  contain   fraginent.s  of 
cartilage;  and  cyanosis  or  lolmhir  pneumonia.    The  diagnosis  may  b< 
made  by  the  laryngoscope. 

Brdnxht,— 1.  Acufc  hronchith  is  observed,  especially  in  tubercu-^ 
Ions,  cachectic  and  alcoholic  subjects,  and  was  held  by  Stokes  to  be 
an  enanthein.  It  is  frequent  with  the  secondary  symptoms  but  may 
last  months. 

2.  Chronic  bronchitU  often  accompanies  larj'ngeal,  tracheal,  oi^^ 
bronchial  affections.  When  there  is  much  secretion,  broncliiolitis  oi^ 
pneumonia  may  result  with  signs  resembHog  phthisis.    The  breathing 

is  tlisproportionately  disturl»ed    (Morton),   w^iich  is   caused   by  irri- 
tation of  the  vagus  from  cniargement  of  the  bronchial  glands;   dys- 
pncea,  fever,  pain,  and  a  thin,  green,  nummular,  sometimes  bloody^| 
sputum,  may  be  noted. 

3,  Kifinnj-jikaped  idcera  may  cause  stenosis  and  sometimes  per- 
foration into  the  pulmonary  artery,  mediastinum,  or  oesophagus.     L. 
A.  Conner,  of  New  York,  collected  128  cases  of  bronchial  and  tracheal^ 
syphilis;   in  50  per  cent,  the  trachea  alone  was  affected. 

Lungs.— Syphilis  of  the  lungs,  as  first  recognized  by  Morion  (eiglr 
teenth  centuiy),  may  cause  symptoms  like  those  of  pulmonan*  tuber 
culosis,  and,  according  to  Sims,  everj^  case  with  tuberculous  sign 
should  be  searc*hed  for  syphilis. 

1.  The  v^hite  jmrnmonia  of  hereditarj^  syphilis  may  be  described 
here  although  it  presents  no  clinic^al  symploins.  The  lung  is  firni^ 
heavy,  airless,  and  grayish-white.  This  coiulilion  was  called  white 
hepatization  by  Virchow,  the  chief  change  being  iu  the  thickened  and 
infiltrated  alveolar  walls.  In  the  air  cells,  desr|uamation  and  swollen 
epithelium  are  found,  with  scattered  miliary  foci  about  the  arteries. 

2.  Difjmc  infittraiion  differs  from  tuberculosis  in  that  it  occurs  in  thf 
centre  of  the  lung,  on  one  or  on  both  sides,  and  exceptionally  iu  the  apei 
(Fournier).  It  usually  travels  downward  rather  than  upward.  In  th^ 
beginning  the  lung  is  red,  hard»  large,  airless,  and  smooth  on  set^tionJ 
and  later  becomes  gray,  uneven,  and  nodulated;  the  alveoti  are  fillet| 
w^ith  fibrin,  epithelium,  and  l)lood*cells,  Infiltration  of  the  cot»nectiv< 
tissue  occurs,  particularly  about  the  vessels  impinging  upon  the  aif 
cells.  The  bronchi  are  thick,  narn)wed  by  connective  tissue,  or  else 
dilated.     The  origin  of  this  infiltration  is  disputed.     It  occurs  either 
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from  desquamative  pneumonia,  from  the  alveolar  connective  tissue, 
from  the  bloodvessels,  from  the  peribronchial  connective  tissue,  or 
from  the  lymph-vessels.  Necrosis,  fatty  change,  and  caseation,  may 
result  from  occlusion  of  the  vessels,  which  later  may  result  in  the  forma- 
tion of  cavities  or  pneumothorax.  Disproportionate  dyspnoea  is  pres- 
ent.   Temperature  may  occur  with  or  without  ulceration. 

3.  Gummatous  pneumonia  may  occur  alone  or  with  diffuse  infiltra- 
tion.    Gummata  may  be  found  everywhere,  but  largely  in  the  lower 
lobes  near  the  hilum,  whence  they  spread  to  the  pleura  (dry  pleurisy). 
Differentiation  from  tuberculosis  is  often  difficult;  the  two  lesions  may 
occur  together.     Dulness  and  other  signs  of  consolidation  or  cavity 
formation  often  result.     The  sputum  is  mucous,  purulent,  profuse, 
bloody,  stinking,  and  contains  masses  of  tissue  but  no  tubercle  bacilli. 
The  course  is  usually  chronic,  and  advanced  cases  may  heal  with 
appropriate  treatment.    Diagnosis  is  most  difficult  if  the  foci  are  small. 
Tuberculosis  occurs  more  often  on  the  left,  and  syphilis  on  the  right 
side.    Tuberculosis  occurs  more  frequently  in  the  upper,  syphilis  more 
often  in  the  lower  or  middle  lobes.    The  history  alone  may  be  mis- 
leading.    Rise  of  temperature  is  more  frequent  in  tuberculosis.     In 
syphilis,  hemorrhage  is  rare,  as  the  vessels  are  obliterated,  and  night 
sweats  are  infrequent.     In  caseous  tuberculous  pneumonia,  localiza- 
tion is  of  no  diagnostic  value. 

4.  Syphilitic  interstitial  pneumonia  rarely  occurs  alone,  but  usually 

vith  the  above  affections.    The  lung  may  be  lobulated  like  the  lobu- 

lated  liver,  and  adhesions  mav  occur  at  the  base;    there  is  marked 

•1..  •  •*  . 

induration  in  the  middle  portions  of  the  lung,  as  irregular  branching 

^Mtnds,  which  dilate  or  distort  the  bronchi ;  diagnosis  is  impossible. 

0.  Syphilitic  disease  of  the  pleura  is  rare.  It  may  occur  with  lesions 
of  the  lung  alone  or  with  pleural  gummata. 

(«/).  Hervous  System. — ^The  changes  are  partly  toxcemic,  partly  ana- 
tomical. Syphilis  of  the  nervous  system  occurs  in  men  more  frequently 
*n&n  in  women  (8  to  1),  mostly  between  the  ages  of  twenty-five  and 
'ortv,  in  neuropathic  subjects,  and  after  trauma;  in  brain  workers  or 
Aose  debilitated  by  worry,  excesses,  or  from  lead  or  nicotine;  and  in 
c*ses  of  acquired  syphilis,  or  in  children  as  perhaps  the  first  symptom 
of  parental  disease. 

The  primarj'  lesion  often  escapes  recognition.  In  20  per  cent,  of 
**ses,  there  is  no  history  of  chancre.  It  occurs  where  the  secondaries 
l^ve  been  light  and  have  had  ineffectual  or  no  treatment.  Syphilis 
^said  to  o<*cur  in  the  brain  in  16.5  per  cent,  of  syphilitics,  more,  in- 
o«ed,  than  in  other  viscera,  excepting  the  liver.  (Again,  it  has  been 
Wd  that  only  10  to  15  per  cent,  of  syphilitics  have  visceral,  and  only 
^ Percent,  brain,  complications.) 

Fifty  per  cent,  of  brain  syphilis  occurs  within  three  years  after  infec- 
bon.  Formerly  descril)ed  as  occurring  many  years  after  infection, 
"^nces  are  recorded  where  cerebrospinal  syphilis  developed  even  as 
^rty  as  five  weeks  after  infection.  Nervous  symptoms  may  occur  soon 
•fteran  infection  in  those  advanced  in  vears  (Kuh).     Early  nervous 
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symptomsi  as  headache,  neuralgia^  spinal  paiD^  increased  reflexes^  ofl 
fleeting  paralyses,  niay  occur  in  the  secondary  stage  and  are  probahM 
chiefly  tox^emic,  ^ 

In  general,  the  symptoms  are  marked  by — (a)  variability,  undulation, 
inconsistency  and  inconstancy,  due  to  the  characteristic  growths  and 
vessel  changes  which  regress  and  recur;  (b)  in^^ompl-eteness,  as  partial 
paralysis  or  partial  disturbance  of  consciousness;  (c)  the  symptomfl 
are  partly  tumor-like,  partly  vascular,  or  partly  inflammatory;  they  ani 
partly  meningeal,  partly  basal  or  cortical,  and  rarely  occur  in  the  centre 
of  the  brain  except  from  secondary  vessel  lesions  and  gummata.  The 
disease  may  begin  with  diffuse  neurasthenic,  meningeal,  psychopathic 
or  focal  symptoms.  As  Wunderlich  stated,  syphilis  produces  no 
symptom  not  produced  by  other  disease;  therefore,  no  typical  picture 
obtains.  ■ 

Types, — L  Basal  gummatous  meningitis,  the  most  studied  type? 
and,  after  arterial  disease,  the  most  frequent  form,  begins  in  the  dura, 
especially  along  the  chiasma  opticum,  in  the  interpeduncular  spaces,  or 
along  the  cavernous  sinus;  less  frequently  in  the  fossa  of  Sylvius  and 
the  cortex;  pathologically  it  consists  of  fibrinous  esnidate,  granula- 
tion tissue,  cicatrices  and  gummata.  m 

Ge^neral  Sympionu. — Headache  (in  66  to  75  per  cent,  of  the  cas€q| 
ia  the  most  important,  constant,  and  early  symptom.  It  is  paroxysmal, 
or,  if  persistent,  is  increased  at  night,  is  sharp,  boring  or  dull,  is  super- 
ficial, or  deep-seated  (Fournier)  and  but  rarely  circumscribed.  Other 
symptoms  are  neuralgias,  cerebral  (projectile)  vomiting,  vertigo,  and 
changes  in  mentality  (somnolence,  semi-intoxication,  or  impulsive^ 
motiveless  activity  and  loss  of  the  lesthetic  sense)*  Again,  tlie  bra 
may  be  normal,  except  during  the  attacks, — e.  9.,  coma  may  occi 
from  which  spontaneous  recovery  is  possible.  Persistent  sleep  ha 
been  observed,  lasting  for  weeks  or  months  and  is  usually  ominousr 
The  brain  activity  may  be  tardy  or  excited,  while  nocturnal  automa- 
tism (Wood)  or  dementia,  may  develop,  alternating  with  delirium,  epi- 
leptic attacks,  or  paralytic  seizures.  The  brain  symptoms  may,  on 
rare  occasions,  resemble  those  of  unemia,  meningitis  or  typhoid.  Epi- 
lepsy may  be  typical  or  unilateral,  frequent  or  violent;  tetanic 
cataleptic  seizures  may  occur.  Polyuria  or  polj^dipsia  (33  per  cent. 
cases),  diabetes  insipidus  (probably  resulting  from  disease  in  the  third 
ventricle),  or  diabetes  mellitus  (of  which  Oppenheim  has  collected  20 
cases)  may  occur.  Fever  may  be  present;  it  is  irregular,  and  usually 
accompanies  the  secondary  manifestations. 

The  cerebral  nerves  are  often  affected,  especially  the  second  and  third^ 
Involvement  of  the  nerve  trunks  or  branches  successively  is  mod 
characteristic  (85  per  cent.,  Uhthoff);  SO  to  90  per  cent,  of  eases  ifl 
nerve  involvement  results  from  syphilis  of  the  brain,  tabes,  or  less  fra 
quently,  from  general  paralysis  and  brain  tumor,  (a)  The  third  nenfl 
is  involved  most  frequently — 50  to  80  per  cent,  of  the  cases,  **the  sigfl 
of  s%T>hiHs"  (Ricord)*  (h)  Disease  of  the  optic  nerve  occurs  anatomis 
WXij  in  82  per  cent,  and  clinically  in  40  per  cent,  of  cases.     Chokefl 
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disk  (10  per  cent.)  is  almost  always  bilateral.  (See  Retinal  Plates 
under  Miliary  Tuberculosis.)  Neuritis  is  unilateral  in  4.6  per 
cent.;  simple  atrophy,  with  complete  blindness  (in  6.6  per  cent.),  is 
most  frequent  in  tabes  and  next  most  frequent  in  brain  syphilis  and 
general  paralysis.  Involvement  of  the  opticus  rarely  occurs  as  an 
independent  syphilitic  lesion.  Amaurosis  is  common  and  often  uni- 
lateral. Hemianopsia  is  homonymous.  Temporal  heteronymous  hemi- 
anopsia is  very  often  syphilitic  while  the  nasal  form  is  rarely  so.  In 
5  per  cent,  of  cases  the  field  of  vision  is  constricted.  The  eye  changes^ 
due  to  meningitis,  bone  disease,  or  gumma,  are  susceptible  to  treat- 
ment, (c)  The  fourth  nerve,  (d)  the  sixth,  and  {e)  the  fifth  nerve  are 
next  in  frequency  of  involvement.  The  fifth  is  unilaterally  affected, 
and  more  in  its  sensory  than  in  its  motor  branches.  The  olfactory 
nerve  is  rarely  involved.  The  facial  nerve  may  be  paralyzed,  nearly 
always  unilaterally  and  peripherally.  The  eighth  nerve  is  sometimes 
involved,  and  the  M^nifere  symptom-complex  results,  which,  accord- 
w»g  to  Foumier,  is  ominous.  The  lower  nerves,  such  as  the  vagus,  or 
hypo^ossus,  may  be  affected.  Together  with  the  above  changes 
gummata  may  grow  into  the  pons,  crus,  or  medulla,  and  may  cause 
hemiplegia  and  crossed  paralyses,  as  hemiplegia  plus  oculomotor 
paralysis  (Weber's  paralysis) ;  plus  facial  paralysis  (Gubler's  paralysis) 
w  plus  abducens  and  trigeminus  paralysis  (Leyden's  paralysis).  In 
l>aail  meningitis,  arterial  phenomena  are  often  noted;  in  the  cortical 
'^on  they  are  evidenced  by  syncope  or  apoplectiform  attacks  from 
sudden  variation  in  the  blood  pressure;  toward  the  base  (central 
ganglia)  they  produce  encephalomalacia,  hemiplegia,  hemiansesthesia, 
and  hemianopsia.  These,  however,  are  usually  later  symptoms  than 
Meningitis  and  neuritis.  The  course  of  syphilitic  meningitis  is  rarely 
*cute  or  chronic,  the  typical  type  being  subacute  with  remissions  and 
^^acerbations,  and  lasts  rarely  more  than  a  half  a  year,  unless  treat- 
^nt  has  been  given.  Headache,  convulsions,  sopor,  coma,  delirium 
and  neuritis  are  followed  by  irritative  and  paralytic  symptoms  with 
'emissions,  then  with  renewal  of  older,  or  advent  of  new,  symptoms. 

Differential  Diagnosis. — Carcinoma  and  sarcoma  at  the  base  of  the 
^>^,  which  involve  the  meninges,  run  a  continuous  progressive  course, 
^th  definite  localization  and  with  few  changes  in  the  vessels,  while 
^  syphilis  the  course  is  intermittent  or  remittent,  localization  varies 
and  changes  in  the  vessels  may  be  marked.  Tuberculous  meningitis 
^y  exceptionally  give  identical  symptoms,  but  there  is  less  develop- 
J^ent  of  connective  tissue,  vascular  changes  are  rarer,  the  nerves  less 
^^uently  involved,  the  course  more  acute,  febrile,  and  progressive, 
^  remissions  less  frequent  and  less  marked;  stiff  neck  and  general 
Muscular  rigidity  occur,  which  are  rare  except  in  the  congenital  type 
P^  syphilis.  Mental  obscurity  is  more  marked  and  sudden,  while  it 
jutermits  in  syphilis.  The  irritation,  in  the  initial  stage,  is  followed 
^  paralysis  later,  while  paralysis  may  occur  at  once  in  syphilis. 
\uberculous  meningitis  is  a  disease  of  the  first,  second  or  third  decen- 
^Um,  while  syphilis  usually  occurs  after  twenty  years  of  age.    Other 
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syphilitic  or  tuberculous  foci  and  the  results  of  therapy  determine  thq 
ditferentiation.     The  two  affections  rarely  co-exist.     Differentiation 
from  Quincke's  iferows  'nieninffith  may  be  difBcult,  but  the  variations 
in  the  syphilitic  variety  and  the  results  of  the  therapy  are  the  final 
te'^ts.     Differentiation  must  be  made  from  primary  syphilitic  neuTiiit 
and  from  multiple  syphilitic  root  neuritis.    It  is  questionable  wheth^ 
primary  involvement  of  the  second  and  third  nerves  may  occur  ii 
s}'pliilis.    It  is  rare  at  the  base  of  the  brain  and  these  eases  are  generall 
caused   by   an  anatomical  meningitis  ^^-ith  but  few  symptoms.     Tb 
multiple  nerve  root  affections  of  Kahler,  involving  the  seventh  and 
third  cerebral  and  the  cervical  and  dorsal  nerve  roots,  were  observer 
without  symptoms  of  meningitis  or  tumor,  and  caused  neuralgia,  and 
paralysis.     Optic  iieitriiis  requires  differentiation  from  similar  chang< 
due   to    tumor,   alcohol,    nephritis,    diabetes    and    acute    infections, 
Periodic  paralysis  of  the  third  nerve  is  rhythmic  in  its  attacks^  usual  If 
involves  the  entire  nerve,  occurs  in  young  cliildren  especially,  and  witl 
attacks  of  migraine. 

2.  Syphills  of  the  convexity  may  occur  as  circumscript  or  diffu5 
meningitis  or  meningo-encephalitis,  with  symptoms  like  those  of  coi 
tical  tumor  or  with  diffuse  manifestations. 

General  Symptoms. — Headache  is  usually  the  first  and  mo.st  com' 
mon,  though  convulsions  may  be  the  first,  manifestation.  Menh 
symptoms  may  occur  independently  of  the  localization*  Focal  symp- 
toms are  the  Jacksonian  attacks  or  epilepsy,  which  occurs  with  monoN 
or  hemiplegia,  sometimes  with  local  tenderness,  develops  by  starts  ol 
''installments'*  and  occurs  without  an  aura.  Ninety  per  cent,  of  con- 
vulsions occurring  in  those  over  thirty  years  of  age,  not  urfemic 
alcoholic,  are  syphilitic  (Fournier).  The  symptoms  are  more  diffiui 
than  in  vulgar  epilepsy.  The  convulsions  may  even  number  400  in 
twenty-four  hours.  Pain,  or  panesthesia  occur,  but  anaesthesia  i 
uricummoii.  Aphasia  is  frequent  and  is  usually  of  the  transitory  motof 
type  at  first,  word  deafness  lieing  relatively  rare;  aphasia  occurs  lesi 
often  from  gumma  than  from  vascular' disease.  Alexia  and  agraphi 
have  been  observed.  When  the  process  is  diffuse  it  may  be  manifested 
clinically  as  an  acute  psychosis  which  can  be  cured  only  with  anti 
*ivi>hilitic  therapy;  dementia  is  the  most  frequent  type-  Both  the 
[cliffusc  and  gimimatous  forms  recover  more  frequently  than  do  othef 
^  form.s. 

3»  Sri'iiiUTic  ARTERIAL  DISEASE  occurs  aloue  or  with  the  other  varie- 

r        '  ^rain  syphilis.     It  is  the  most  frequent  form  and  (aside  froii 

1 1'  of  the  nerves),  is  the  most  frequent  cause  of  sypliilitic  pai 

Bljrifii^*    There  are  prodromal  disturbances;  headache  is  usual  but  lesj 

f^r^^—*^--f  tlmn  in  meningeal  syphilis;   vomiting,  vertigo,  dulness,  psyi 

,  •  ii^iri^es,  dementia,  convulsions,  intermittent  hemianopsia,  and 

occur;   choked  disk  is  rare;   thrombosis  and  obliteration 

'  *^  J-i  is  gradual  in  onset  and  is  intermittent,— 1^(;.,  it  nui;^ 

involv«!  fhc  leg  and,  in  a  few  hours  or  days,  the  arm.    These  change 

are  due  to  obliteration  of  the  vessels  and  multiple  softening  whic 
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(in  95  per  cent,  of  cases)  occurs  in  the  Arteria  Fossee  Sylvii ;  pseudo- 
bulbar paralysis  may  rarely  result  from  involvement  of  the  bulbar 
vessels. 

Course. — ^The  first  attacks  are  mild  and  short;    the  later  ones  are 
more  severe,  and  occur  with  marked  somnolence,  very  frequently  with 
bilateral,  alternating,  or  crossed  paralysis,  with  general  or  unilateral 
convulsions,  which  are  rarely  Jacksonian  in  character,  or  with  partial 
or    mixed  aphasia,  mental  changes,  and  progressive  bulbar  phenom- 
ena, such  as  dysphagia.     They  result  from  arterial  disease  or  hemor- 
rhage, the  latter  of  which  is  most  rare  except  from  rupture  of  a  cerebral 
aneurysm. 

It  may  be  difficult  to  diagnosticate  primary  syphilitic  disease  from 
the  ordinary  arteriosclerosis;  the  latter  in  over  90  per  cent,  of  cases 
^>oours  in  late  life,  its  progress  is  slower,  the  changes  are  more  dis- 
seminated, all  coats  of  the  vessels  are  involved,  the  more  frequent 
'atty  and  calcareous  changes  lead  more  often  to  widening  than  to 
^l>Hteration,  psychical  changes  and  convulsions  are  less  frequent  and 
hemorrhage  is  more  characteristic  than  softening;  whereas  in  syphilis, 
enoephalomalacia  occurs  at  a  younger  age  (See  Brain  Embolism,  Dif- 
^^r^ntial  Table),  the  changes  chiefly  affect  the  aorta  and  brain  vessels, 
the  intima  is  chiefly  involved  (the  entire  artery  and  tissue  about  the 
^rteiy  are  exceptionally  implicated),  calcareous  and  fatty  changes  are 
^'•e  and  obliteration  is  usual.  Syphilitic  endarteritis  is  more  acute  in 
^^"v-^lopment  and  the  headache  is  more  severe  and  is  nocturnal.  There 
^iT^  such  characteristic  psychical  changes  as  somnolence  or  apathy; 
^'^^  hemiplegia  occurs  by  "epochs"  or  ** installments,'*  is  associated 
^^h  meningitis,  dementia,  or  delirium;  finally  the  symptoms  are  more 
.^ffvase  than  in  senile  arteriosclerosis.  Syphilitic  endarteritis  some- 
ti  Trie's  occurs  without  softening.  This  type  may  occur  with  spinal 
^PHilis  or  may  produce  the  pseudo-apoplectic  attacks  in  tabes  (Minor, 
.  ^H,  Heubner,  Dinkier).  Without  treatment,  the  average  duration 
*^  ^tie  to  three  months  (Oppenheim). 

^  r>ieulafoy  has  carefully  described  aneurysms  in  the  basilar,  the 
^^'■^nan,and  carotid  trunks;  they  are  not  necessarily  tertiary  but  may 
^^^Ur  eight  months  after  infection.  Their  rupture  produces  symptoms 
.  ^  apoplexy  or  meningeal  hemorrhage.  Otherwise  hemorrhage  is  rare 
*r^    t>rain  syphilis.    They  are  often  multiple.     (See  illustrations  under 

^Vhile  softening  is  usually  ischaemic  and  not  inflammatory,  we  sonie- 

^^Ties  encounter  foci  of  encephalitis  syphilitica  as   (o)  disseminated 

^^i   in  the  brain  and  cord;    (6)    indurated   sclerosis;    (c)    softening 

^^Urring  apart  from  disease  of  the  vessels,  and  very  rarely  observed 

^^  secondan'  syphilis. 

■^.  GcMMATA  are  the  least  frequent  variety;  they  may  occur  in  any 
V^'^it  of  the  brain,  usually  in  the  meninges,  although  sometimes  in  the 
^^ullary  substance,  central  ganglia,  cerebellum,  pons  or  cms.  If 
^hey  occur  alone  the  symptoms  are  the  same  as  in  brain  tumor,  excc[>t 
^W  there  is  often  regression,  which  is  either  spontaneous  or  results 
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from  antisyphilitic  treatment.  Cortical  guminaia,  producing  cortical 
epilepsy  and  monoplegia,  require  differentiation  from  oiheF  tumors 
as  tubercle  or  glioma;  in  cortical  tumor  the  headache  is  duller  and 
deeper;  tlie  pressure  symptoms,  mental  depression,  and  slow  pulse  are 
more  marked ;  the  disk  changes  follow  focal  symptoms  and  the  process 
advances  less  by  epochs;  while  in  sj^^hilis  the  headache  is  frequently 
local  and  the  pressure  symptoais  are  more  diffuse,  being  those  of  moi 
rapid  extensive  involvement;  the  disk,  as  a  rule,  is  involved  only  when 
coincident  basal  meningitis  occurs.  Cortical  paralysis  may  develop, 
and  is  often  associated  with  Jacksonian  epilepsy  (i\s,).  The  symp- 
toms are  more  undulatorj^  and  finally  success  in  treatment  is  per- 
manent (though  slight  temporary' improvement  may  follow  antisyphiliti 
treatment  in  cases  of  geimine  tumors). 

5,  CEREUROSiMXAL  SYPHILIS  produces  no  characteristic  spinal  svonp- 
toms;  suggestive,  however^  are  (a)  their  asymraetr}%  ib)  their  less  pro- 
nounced character,  (c)  their  variability,  (d)  meningeal  and  nerve  root 
symptoms,  and  ie)  response  to  mercury  and  iodides.  Syphilis  is  never 
a  system-disease  (Gowers).  Syphilis  of  the  cord  is  five  to  six  time: 
less  frequent  than  brain  sypliilis. 

The  most  frequent  an<l  characteristic  form  is  cerebrospinal  men* 
ingo-encep  ha  litis,  which  is  observed  in  both  acquired  and  congenital 
syphilis.  While  the  symptoms  may  be  stricdy  spinal  (spastic  spinal 
paralysis,  myelitis  and  meningitis),  «iiatomical  brain  changes,  such  as 
gunnnatous  meningitis  or  meningo-eneephalitis  are  frequently  found. 
Of  the  three  sets  of  spinal  bloodvessels,  the  peripheral  are  most  tn*H 
vt»Ived  and  Heubner's  findings  (considered  by  some  characteristic  ofS 
arterial  brain  syphilis),  are  not  noted  in  them.  Brain  changes  usually 
occur  first  and  may  conceal  the  spinal  symptoms,  so  that  doubt  often 
exists  whether  some  symptoms  are  spinal  or  cerebral*  The  memnge3| 
are  most  involved  in  the  cervical  and  upper  dorsal  region,  as  evi- 
denced by  pain,  stiffness,  or  girdle  sensation;  while  the  coiiJ  itself  is] 
mostly  alfet^ted  iti  the  lower  dorsal  region,  and  therefore  involves! 
chieHy  the  lower  extremities,  and  causes  weakness  in  the  legs,  par 
avsthesia,  sphincter  disturbance,  and  decubitus.  Intercostal  neuralgiapl 
pains  in  the  extremities  (often  most  severe  at  night),  spastic  parapar- 
esis, heiui|>araplegia,  triplegia,  Brown-S^quard^s  syndrome,  anterior 
poliomyelitis  or  amyotrciphic  lateral  sclerosis,  increased  (varying)^ 
reflexes,  involvement  of  the  bladder  and  rectum,  and  general  or  selec- " 
tive  sensory  disturbances,  are  some  of  tlie  symptoms  of  cerebrospinal 
syphilis.     Erb  has  laid  special  stress  on  the  spastic  paraplegic  type. 

l'aridirif,—{a)  Gummata  of  the  bones.     These  are  exceptitmal,  as 
are  also  exostoses  and  caries, 

(b)  Gummatous  meningitis.     This  is  most  frequent,  and  includes] 
pachymeningitis  (see  p.  hypertrophica  cerviealis  of  Charcot), 

(r)  Meningo-myelitis.     This   is   myelitis  secondary  to   meningitis, 
with  connective  tissue  and  vascular  changes.     It  is  now  maintained' 
that  the  so-called  syphilitic  myelitis  is  only  softening — i.  r.,  myelomal* 
ttcia.  J 
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(d)  Gummata  of  the  cord.    These  are  relatively  infrequent. 

(e)  Vascular  disease.     Softening  is  rare  and  involves  small  areas 
only. 

(/)  Perineuritis  gummosa  of  the  sensory  or  motor  nerve  roots. 
Differentiation  from  combined  system-disease  is  often  difficult. 
Some  cases  of  ascending  paralysis  are  considered  syphilitic^  and  some 
have  certainly  been  helped  by  mercury.  In  cerebrospinal  syphilis  and 
parasyphilitic  tabes  or  dementia,  the  lymphocytes  predominate  in  the 
fluid  withdrawn  by  lumbar  puncture. 

Steady  progression  and  constancy  of  symptoms  characterize  mul- 
tiple sarcomatosis  of  the  brain  and  cord. 

Prognosis  of  Brain  Syphilis. — According  to  Naunyn,  only  48  per 
cent,  of  the  cases  recover.    The  later  the  disease,  the  worse  is  the 
prognosis.     The  prognosis  is  more  favorable  in  meningeal  (i.'e.,  extra- 
cerebral) involvement,  when  nerve  symptoms  are  dominant,  when 
epilepsy  and  other  symptoms  of  peripheral  brain  irritation  occur,  or 
^hen  early  treatment  is  instituted.    The  prognosis  is  less  favorable  in 
specific  arterial  disease  (paralysis  from  softening),  in  bulbar  forms,  in 
diffuse  involvement,  in  great  psychical  alteration,  and  in  proportion 
*s  the  primary  and  secondary  lesions  were  poorly  developed;    also  in 
extragenital  infections,  in  hereditary   syphilis,  and   in  complicating 
t^uma,  tuberculosis  or  alcoholism.     Eighty-two  to  88   per  cent,  of 
^ses  of    syphilis    receive    insufficient    mercurialization    (Hjelman). 
'^^^overy  is  rarely  complete  and  recurrence  may  be  observed.      The 
P'^gnosis  is  relatively  poor  in  spinal  lesions. 

^6.  Syphilis  of  the  peripheral  nerves  may  cause  facial  and 
^geminal  paralysis,  even  in  the  secondary  stage.  The  most  frequently 
^ff^cted  spinal  nerves  are  the  occipital  and  auriculotemporal.  Other 
'^^rves  are  infrequently  involved,  as  the  crural  or  popliteal.  Peri- 
P*^«ral  (multiple)  neuritis  is  rare,  yet  isolated  perineuritis  and  neuritis 
f^tnmosa  (nodosa)  are  recorded. 

(^K).  Eye  and  Ear. — Syphilis  comprises  2  to  3  per  cent,  of  all  eye 
^^^eases  and  at  least  3  per  cent,  of  all  syphilitics  have  eye  disease.  Any 
P^-tt  may  be  involved,  except  the  lens,  which  suffers  only  from  arterial 
^^^«ase  in  the  uveal  tract.  The  uveal  tract  is  most  involved;  next  in 
'^'^^uency  come  the  retina,  optic  nerve  and  eye-muscles.  Suppuration 
^.^  inflammation  may  occur  in  the  lachrymal  duct ;  the  gland  is  prac- 
^^^lly  immune.  The  lids  are  not  often  involved;  chancre,  condyloma, 
*^ci  gumma,  may  occur,  and  are  easily  confused  with  chalazion. 

CoxjuNCTiVA. — ^Twenty-two  scleroses  (Guzeit)  have  been  observed, 
*^    well  as  a  few  gummata;   catarrh  occurs  usually  in  the  secondarv 

Cornea. — ^The  cornea  is  frequently   involved:     (a)  as  parenchy- 

^^^^tous  keratitis,  which  is  mostly  observed  in  congenital  syphilis,  and 

^^^urseven  in  the  third  generation,  while  in  acquired  syphilis  it  occurs 

^^  but  2  per  cent,  of  cases.    "  Hutchinson's  triad  *'  in  congenital  syphilis 

insists  of  keratitis,  notched  teeth,  and  congenital  or  early  acquired 

deafness.     The  cornea  is  diffusely  clouded  and  milky,  and  on  close 
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kramLnation  shows  patches  or  streaks  of  inflammation  and  sometimes 

■new-formed  vessels;  (6)  as  keratitis  parenchymatosa,the  circumscribed 

or  the  punctate  variet}^    (c)  as  gumma,  which  is  infrequent;   (rf)  as 

keratomalacia,  which  is  observed  in  the  congenital  variety.    The  sclera 

is  involved  secondarily  to  disease  in  adjacent  parts. 

Iris. — Of  all  inflammations  of  the  iris,  23  per  cent.  (Cohn)  to  75 
per  cent.  (Mauthner)  or  90  per  cent.  (Klein)  are  s}"phililic.  The  v 
symptoms  are  those  of  other  varieties  of  iritis^ — ciliary  injection  with  | 
discoloration,  narrowed  pupil,  slow  reaction,  and  synechia  or  occlu- 
sion of  the  pupil.  It  is  usually  plastic,  or  exudative  with  tiny  papulea 
(Fuchs),  and  is  rarely  purulent;  gummatous  iritis  with  nodules,  if  il^ 
is  nut  the  result  of  trauma,  is  strongly  indicative  of  syphilis  (in  12  to 
30  per  cent,  of  such  cases,  Klein).  Iritis  is  usually  secondary'  and 
rarely  tertiarj' ,  or  if  so,  it  occurs  in  foci  of  an  old  iritis.  Without  cyclitis 
it  is  rare  in  congenital  sj^jhilis.  As  it  rarely  heals  completely,  atropine 
should  be  administered  early  w^hile  mercury  is  being  given,  for  expec- 
tant treatment  results  in  severe  lesions  and  inflammation  tends  to 
recur.  Serous  iritis  may  occur  in  the  form  of  fine  brown  spots  on  the 
posterior  surface  of  the  cornea.  They  are  often  triangular  in  arrange- 
ment, with  injection,  disturbance  of  sight,  and  a  few  synechiic.  CUiarjf 
involvement  is  usuallv  secondary,  rarelv  tertiary-  and  mav  be  the  sole 
symptom  of  syphilis.  Injection  and  exquisite  tenderness  to  touch  are 
characteristic.  Because  of  their  intimate  vascular  connection,  cyclitis 
is  often  associated  with  iritis.  Gummata  usually  heal;  recurrence  is 
not  infrequent. 

The  CnoKom  is  involved  late  in  the  secondary  period;  it  may  be 
involved  secondarily  to  iritis  or  cyclitis.  There  are  several  forms  but 
all  terminate  with  much  the  same  appearances — e.g.,  the  exudative 
choroiditis  with  bright  yellowish,  bluish,  or  even  rose-colored  spols^ 
which  are  small,  oval,  or  irregular,  and  are  usually  peripherally 
pigmented.  The  pigmented  type  is  without  spots.  Both  tlie  spots 
and  pigment  He  behind  the  retinal  vessels,  which  branch  uver  them  in 
the  ophthalmoscopic  picture.  (See  Retinal  Platen  under  Miuart 
TiBERCtTLOSis.)  Disseminated  choroiditis  consists  of  spots  of  pig^; 
ment,  especially  in  the  peripheral  eye  ground,  and  is  usually  an  indica- 
tion of  syphilis.  Choroiditis  may  occur  suddenly,  with  great  pain  and 
reduction  in  the  tension  of  tha  eye,  and  with  sjTiechifc  and  disturbed 
vision*  When  occurring  with  inflammation  of  the  retina  and  choroid 
(choroiditis  totalis)  the  prognosis  is  usually  bad,  as  blindness  may  result 
from  recurrent  attacks.  Though  no  objective  signs  positively  point 
to  a  sj^hilitic  origin,  sxq^hilis  is  always  suspected.  The  vitreoivt  humor 
is  frequently  involved  after  other  lesions,  especially  those  of  the  uvea^ 
and  is  rarely  involvetl  alone.  As  it  usually  occurs  late,  it  results  merely 
in  opacities  or  dust-Uke  bodies;  in  the  absence  of  myopia  and  hemor- 
rhage, it  rather  indicates  sj^ihilis. 

The  Retina  is  involved  chiefly  in  its  anterior  layers,  becoming 
cloudy  about  the  disk,  with  opacity  of  the  nerve  and  blurring  of  the 
disk  outlines.     The  course  of  the  arteries  is  lost  or  broken  and  the 
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veins  are  tortuous  and  engorged.  Hemorrhages  are  not  common. 
Most  idiopathic  cases  of  retinitis  are  syphilitic,  although  no  unique 
morphological  characters  exist.  Nodules,  either  papules  or  gummata, 
constitute  the  specific  retinitis.  This  is  usually  late  or  tertiary  and 
its  prognosis  is  usually  good.  Central  recurring  retinitis  (v.  Graefe), 
commencing  at  the  macula,  is  of  great  importance.  Retinitis  with 
pigment  formation  occurs  mostly  in  congenital  syphilis.  The  optic 
nerve  is  usually  involved  with  the  retina.  It  may  be  involved  any- 
where from  its  central  origin  to  the  disk.  It  is  involved  less  fre- 
quently than  is  the  uveal  tract.  So-called  rheumatic  neuritis  is  often 
syphilitic.  Sometimes  the  change  is  simple  blue  atrophy;  again  the 
appearance  is  nearly  normal,  or  again  choked  disk  occurs.  The 
causative  lesions  are  gumma  in  the  brain,  basal  disease  or  independent 
syphQitic  inflammation  of  the  intracranial  portion  of  the  tract.  Neither 
Its  syphilitic  nature  nor  its  location  can  be  diagnosticated  by  the  oph- 
thalmoscope. The  nerve  alone  may  be  involved — e,  g,,  atrophy  may 
occur,  as  it  does  in  tabes  or  progressive  paralysis.  Amblyopia  or  amau- 
rosis may  result  from  transitory,  circulatory,  or  permanent,  organic 
changes.  Hemianopsia  is  often  central,  results  from  lesion  in  the 
optic  tract,  and,  in  most  cases,  is  transitory. 

The  Eye  Muscles  are  involved  as  frequently  as  is  the  iris.  Syph- 
ilis is  a  more  common  cause  than  is  usually  recognized,  explaining 
naany  so-called  rheumatic  cases.  More  than  half  the  paralyses  of  the 
eye  muscles  are  syphilitic.  Ocular  paralyses  may  be  (a)  peripheral; 
(i)  intracranial  as  at  the  base  of  the  brain;  or  (c)  central,  comprising 
nuclear,  fasicular  and  cortical  localization.  Anatomically  the  following 
lesions  occur:  diffuse  syphilitic  basal  meningitis,  basal  gummata  and 
periostitis,  cellulitis  of  the  orbit,  diffuse  arterial  disease  of  Huebner, 
nuclear  disease,  poliencephalitis,  gummata  of  the  hemispheres  or  cor- 
tex, and  rarely  hemorrhage.  Other  causes,  as  tabes,  general  paralysis, 
tumor,  tuberculosis  and  cancer  must  be  considered.  Thirty-six  to  50 
pej"  cent,  of  nuclear  paralyses  are  syphilitic.  According  to  Gowers, 
^hilis  frequently  produces  progressive  paralysis  of  all  the  muscles 
o'both  eyes.  The  oculovwtor  is  involved  in  at  least  65  per  cent,  of  the 
j*^  (Alexander,  Uhthoff).  Total  paralysis  is  rare;  if  it  occurs,  the 
esion  is  usually  at  the  base,  is  rarely  orbital,  or  may  be  nuclear  with 
l^alization  in  the  third  ventricle,  especially  if  one  twig  after  another 
"^me  involved.  If  it  is  partial,  it  is  usually  nuclear,  rarely  neural  or 
Muscular.  Ptosis  occurs  very  frequently,  and  is  highly  suggestive  of 
^Wlis.  Abducens  and  trochlear  paralysis  may  occur.  Ophthalmo- 
Pl^a  interna,  involving  the  sphincter  iridis  and  the  ciliarj^  muscle, 
produces  mydriasis  and  paresis  of  accommodation,  and  is  sometimes 
*^  unfavorable  symptom.  Thirty-six  per  cent,  of  all  mydriases  are 
^Mlitic  (Alexander).  Its  origin  is  purely  nuclear  (Mauthiier). 
ophthalmoplegia  externa  may  occur  with  facial  paralysis,  involving 
"^e  orbicularis  palpebrarum,  or  with  trigeminal  paralysis  involvintj  the 
J^'isorj' filaments  of  the  eye  (in  25  per  cent,  of  cases  of  brain  svphilis, 
^^thoff). 
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occur  frec|uently.     Periostitis 


ORiiiT.^rellulitis  and  periostiti: 
iDdicated  by  deep  pain  on  pressure 

of  the  orbit,  which  is  sometimes  prominent;  by  pain  on  movement 
of  the  eye;  more  rarely  by  bh'ndness,  exophthalmos,  and  thrombosia 
Periosteal  gummata  may  often  be  mistaken  for  tumors. 

Ear.— Four  instances  of  primary  sclerosis  on  the  external  ear  hav< 
been  noted  (Politzer).  The  ear  in  general  is  involved  in  0.6  per  cenf.^ 
in  acquired  syphilis;  33  per  cent,  of  children  with  hereditary  sj^hilis 
are  deaf.  Secondary  eruptions,  as  maculte  or  condylomata,  mastoid 
periostitis  or  gumma,  sclerosis  or  gumma  of  the  Eustachian  tube,  ^^P* 
purative  otitis  media,  sclerosing  otitis  media  and  labyrinthine  disease^ 
(rapid  deafness,  vertigo,  and  tinnitus) »  may  be  observed, 

(L),  GeBtalia. — Some  primarj'  lesions  occur  in  the  urethra.    Secon 
dary  manifestations  are  infrequent,  though  gummata  have  been 
casionally  observed  in  the  urethra  and  bladder, 

Pems.^ — Gummata  may  occur  at  the  site  of  the  primary  lesion  oi 
elsewhere,   and   have  often   been   confused   with  the  primary   ulcer,^ 
chancroids,  pustules,  or  carcinoma. 

Testes. — (a)  The  diffuse  interstitial  form  (orchitis  fibrosa  syph- 
ilitica) occurs  with  great  enlargement;    the  swelling  is  oval  or  p\Ti- 
form,  with  flattening  of  the  epididymis;  it  is  more  often  nodular  thanj 
smooth,  and  is  due  to  periorchitis  (the  atbuginitis  syphilitica  of  Ilicord),] 
or  sometimes  to  gummata.    Serous  efTusion  and  partial  or  total  syne^J 
chia  occur.    Recovery  by  absorption  of  this  sarcocele  syphilitica  mayf 
result.    Some  changes  may  occur  in  the  epididymis  or  spermatic  cord. I 
The  connective  tissue  is  increased  and   the  canals  are  compressed,' 
eparated,  sparse,  fatty,  pigmented,  and  infiltrated  with  round  cellsJ 
Xh)  Gummatous  orchitis  is  less  frequent,  and  usually  involves  one  test iaJ 
and  also  the  epididymis  and  cord,  more  than  the  first  form.     Grea 
swelling  may  occur,  may  be  symmetrical  or  irregular,  and  frequently' 
involves  the  entire  organ,  which  is  elastic,  firm,  antl  studded   vnth 
miliary   or   giant    gninmata,  has  thick   bloodvessels,  an<l  shows  per- 
foration with   fungus-like  granulationsj  or   suppuration.     It   is  often^ 
mistaken  for  sarcoma.    The  testes  atrophy  and  sclerose.    The  symj: 
toms    begin    gradually,   or    develop    after    strain    or    trauma.     Thfl 
anterior  portion  of  the  testis  is  most  involved,  with  single  or  multiple 
hard,  irregular  nodules,  which  are  usually  not  painful.     The  veins 
dilated  and  adhesions  occur.    The  scrotum  is  infiltrated  and  nodular,^ 
and  red  or  violet  in  color.     Perforation  is  frequent,  with  a  crater-like 
opening  and  irregular  edges.     Oligospermia,  azoospermia  or  impoten*^ 
tia  may  occur,  though  this  is  not  always  the  case,  because  islets  of^ 
functionating  tissue  frequently  remain.      Differentiation   is   retpiired 
from  gonorrhoea!  orcliitis,  whtcli  is  more  rapid,  painful,  and  which  in* 
volves  the  epididyuiis  first.     Plastic  orchitis,  resulting  from  strirturCjii 
trauraaticorchitis,and  mun)])s  orchitis, mvist  be  considered;  also  tuber 
culous  disease,  which  is  often  bilateral,  or  which  at  least  occurs  in 
several  foci,  and  frequently  involves  the  cord,  vesicles,  epididymis  anJl 
often  causes  perforation  with  pain,  fever,  and  prostration,  in  whichi 
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case  tubercle  bacilli  may  be  detected.  Differentiation  is  also  necessary 
from  sarcoma,  which  is  harder,  develops  more  rapidly,  is  more  nodular, 
produces  lancinating  pains,  and  frequently  affects  the  epididymis  and 
cord,  which  are  less  often  involved  in  syphilis.  Sarcoma  also  invades 
the  glands,  and,  when  perforation  results,  is  more  rapid  and  painful, 
and  occurs  with  fever,  necrosis,  hemorrhage,  and  cachexia.  Car- 
cinoma, which  is  often  difficult  to  differentiate  from  the  interstitial 
form  of  syphilis,  does  not  respond  to  specific  treatment. 

y.KS  Deferens. — This  is  rarely  involved,  and  is  seldom  affected 
alone,  though  gummata  may  form.  Syphilis  of  the  seminal  vesicles 
may  convey  the  disease  to  the  mother  and  child.  Prostatic  involve- 
ment is  rare. 

Vagina. — In  the  vagina,  primary  infections  are  relatively  rare,  be- 
cause of  its  thick  epithelium  and  the  paucity  of  glands;  secondary 
eruptions  are  rarely  observed.  Condylomata  occur  which  may  be  con- 
fused with  colpitis  granulosa.  They  must  disappear  under  mercury 
to  make  certain  the  diagnosis.  Gummata  rarely  occur  alone  and  sel- 
dom affect  the  whole  circumference. 

Vulva. — ^The  vulva  is  very  frequently  the  seat  of  secondar}'  lesions, 
upon  which  tertiary  lesions  develop  from  microscopic  residua  of  secon- 
dary eruptions.  These  may  extend  to  the  urethra  or  bladder.  Enor- 
mous swelling,  sometimes  resembling  blisters,  is  a  common  result  of 
lymphatic  involvement.  Phagedenic  ulcerations  or  strictures  may 
<>ccur.  Gummata  are  readily  differentiated  from  carcinoma  and 
tuberculosis. 

Cervix. — Chancre  occurs  in  oj  per  cent,  of  the  cases  (Fournier, 
Mrftcek  and  Neumann).  Scars  may  result  with  stenosis,  and  sterility. 
9^ncre  in  this  location  is  promoted  by  erosions  and  by  a  low  posi- 
tion of  the  uterus.  Tertiary  lesions  may  occur  and  recur.  Diagnosis 
"nay  be  difficult. 

Syphilitic  endometritis  is  frequent;  its  symptoms  are  the  same  as 
those  of  the  non-syphilitic  type.  Previous  endometritis  may  be  in- 
^^jcased  by  syphilis;  metrorrhagia  may  respond  only  to  mercurj-. 
*»rchow  describes  a  papular  and  a  tuberous  variety.  Endometritis 
°^y  produce  sterility.  Metritis  syphilitica  has  been  less  studied,  but 
^me  clear  cases  are  recorded,  in  which  large  tumors  have  disappeared 
on  administration  of  iodide.  Specific  perimetritis  or  simple  perime- 
tntis  is  secondary  to  rectal  disease,  and  is  frequently  located  in  the 
pouch  of  Douglas,  with  gummata,  adhesions,  dislocations  or  with 
sterility. 

'^^Ijfct  on  Pregnancy. — ^^Fhe  ovum  may  be  infected  without  infection 
of  the  mother,  if  abortion  occurs  in  the  first  two  months,  before  de- 
veJopment  of  the  placental  circulation.  Later  the  child  infects  the 
"^Ithv  mother  in  direct  ratio  to  the  advance  of  gestation.  The  child 
'^ay  escape  infection,  only  to  become  infected  later  hv  preexisting  or 
Post-conceptional  syphilis  of  the  mother.  Fraentzel  has  found  pcri- 
•"^d  endarteritis  in  the  placental  villi  with  infarction  and  necrosis  from 
fusion  of  the  vessels.    Thrombosis  in  the  umbilical  vessels  results 
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in  the  death  of  the  child,  and  in  abortion.  Adhesions  may  occur,  soS 
that  only  part  of  the  placenta  is  expelled,  and  the^e  are,  aecording  laH 
Neumann,  the  foci  of  the  specific  disease.  Miliary  gummata  have  I 
been  found  in  the  maternal  portion  of  the  placenta,  B 

Tubes  and  OvARiES.^Salpingids  gummosa  has  occurred.  Oophor-fl 
itis  syphilitica  has  been  described  and  also  gummata,  which  disappear™ 
oil  administration  of  iodirle. 

(M).  Bones^  Joints,  and  Muscles. — Secondary  periostUis  produces 
pain,  tenderness,  and  considerable  swelling,  which  is  hard  at  first, 
and  later  is  elastic  even  to  fluctuation.    It  occurs  especially  on  parts 
subjected  to  trauma  as  on  the  forehead,  temporal  bone,  sternum,  ribs, 
tibia,  or  clavicle.    Osteophytes  develop  in  the  cambrium  layer,  which 
later  becomes  adherent.     Fugitive  pain  may  occur  with  the  secondary 
eruption*     The  pain  of  periostitis  is  fixed;  it  may  radiate  but  rarely 
migrates,   is   increased    by  pressure,  is  largely  boring  in  characteTjA 
appears  at  night— the  dolores  nocturnw — and    disappears  at  one  orf 
two  o'clock  in  the  morning  with  sw^eating,  but  otherwise  resembles 
other  varieties  of  periostitis.    In  28  per  cent,  of  cases  it  occurs  in  ^ 
the  frontal   or  temporal   bones,  and   forms  circumscribed,  smooth,™ 
elastic,  and  immovable  tumors.     It  may  also  occur  on  the  ribs,  caus- 
ing   pain    on    coughing,    neuralgia    over   the   sternum,  or   possibly 
dyspncea*     Tibial  nodes  occur  in  16  per  cent,  of  cases.     Periostea" 
changes  last  for  five  or  six  w^eeks  and  are  sometimes  associated  witl 
arthritis.      Gummata  of  the  bones  were  the  first  well-studied  forn 
of  gummata.    They  occur  on  the  exposed  parts  largely  as:  (a)  Diffuse' 
subperiosteal  infiltration,  which  causes  molecular  destruction  of  the 
bone,  and  possibly  reaches  the  marrow  or  meninges  (perforating  type)..  ■ 
Osteophytes  develop,  and  are  the  result  of  an  effort  of  nature  toward 
regeneration.     The  bone  may  rarefy  or  show  foci  of  sclerosis;   mul- 
tiple areas  exist  in  the  pernicious  forms  of  gummata*    In  large  bones 
sequestra  may  form,  especially  in  the  femur;  osteophytes  may  develop^ 
in  the  diaphysis,  and  sometimes  resemble  arthritis  deformans.     (&) 
Circumscribed  gummata,  the  most  important  form,  develop  chiefly  in] 
the  periosteum;   they  form   elastic,  immobile  tumors  which  are  not 
especially  tender,  and  which  afterw^ard  soften  and,  at  a  very  late  stage, 
may  develop  connective  tissue  and  calcification. 

Symptonui. — Gummata  of  the  cranium  are  single  or  multiple;  are 
attended  by  dull  pain,  espec*ially  at  night;  have  a  slow  growth;  arc 
at  first  soft,  and  later  become  hard  and  have  a  wall-like,  hard  edge* 
They  rarely  ulcerate  and  often  disappear  spontaneously,  lea\ing  a 
somewhat  elevated  periphery  and  a  deep  centre.  They  last  for  a 
month  or  two,  and  are  very  often  mistaken  for  supra  orbital 
neuralgia,  or  migraine.  Tuberculous  ulcers  rarely  occur  in  thi 
location.  Pyogenic  infection  may  produce  ulceration;  or  menin* 
geal  symptoms  such  as  epilepsy,  coma,  paralysis,  or  dementia,  maj 
develop.  Gummata  may  occur  at  ike  base,  where  periostitis  is  ob-^ 
served  infrequently;  they  occur  chiefly  in  the  middle  fossa  and  involve 
the  nerves  or  bloodvessels.     Diffuse  gummatous  infiltration  develops 
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very  slowly,  with  little  pain,  possibly  with  ulceration  and  exposure  of 
the  bone  and  is  diagnosticated  with  diflSculty.     The  spine  is  rarely 
the  seat  of  gummata;  but  when  it  is  involved,  the  affection  is  largely 
cervical,  rarely  dorsal,  very  rarely  lumbar,  and  includes  the  bodies  of 
the  vertebrae  less  than  their  processes  and  arches,  in  contradistinction 
to  tuberculosis.    Pain  and  immobility  are  observed.    The  head  is 
held  in  the  hands,  if  the  atlas  is  involved;  recovery  is  possible,  but 
death  may  result  from  ulceration,  pressure  on  the  medulla,  or  lux- 
ation.    Paralysis  of  the  upper  extremities  has  been  observed.    The 
humerus,  radius,  and  carpus,  are  less  frequently  involved.    The  pha- 
langes may  be  involved,  but  this  usually  affects  one  finger  only,  the 
spina  ventosa,  the    parts  being    swollen,   but   soft,   with   periosteal 
thickening,  shining  appearance,  and  rarely  pain  or  ulceration.    The 
clavicle,  from  its  slight  protection  and  its  exposure  to  trauma,  is  very 
frequently  involved;    the  course  is  slow,  often  without  pain.    Ulcer- 
ation of  the  sternum  is  frequent;  that   of   the  ileum  and  sacrum  is 
rare.     Involvement   of   the   tibia,   patella,   femur,   tarsus,   or  toes, 
may  occur. 

Joints. — (a)  Acute  synovitis,  of  recent  syphilis,  occurs  alone  or  with 
bone  changes  at  the  time  of  the  eruption;  pain  alone  may  be  observed 
or  the  swelling  may  be  multiple,  constituting  the  pseudorheumatism 
of  Fouraier,  with  tenderness,  nocturnal  pain,  immobility,  temperature, 
fluctuation  and  involvement   of  the  periarticular  structures,  as  the 
niuscles  and  tendons.    The  acute  form  is  polyarticular,  while  the  sub- 
acute variety  is  oftener  monarticular.    The  knees  are  most  frequently 
involved,  and,  according  to  Fournier,  more  than  three  joints  are  never 
effected.    The  affection  may  last  for  weeks  or  months,  does  not  lead 
to  cardiac  complications,  and  responds  to  mercury  and  iodide,  and 
^^\y  to  salicylates.      (6)  Chronic  synovitis  or  arthritis  is  usually 
'Monarticular,  indolent,  with  little  or  no  pain  or  fever,  and  affects 
chiefly  the  knee  and  elbow,  with  slow  loss  of  function  and  fluctuation. 
1|  responds  to  antisyphilitic  treatment,    (c)  Joint  disease  of  late  syph- 
nis  originates  in  the  bone  or  cartilages  {tumor  alhus  syphiliiique  of 
•J'chet),  and  affects  chiefly  the  knee  and  elbow  and  next  in  frequency 
f*^c  ankle.    The  central  portion  of  the  cartilage  is  involved,  and  not 
'^  edge,  as  is  the  case  in  arthritis  deformans.    This  is  probably  due 
^  gummata  originating  in  the  bone  and  is  most  frequently  seen  in 
^Hgenital  syphilis.    The  symptoms  begin  slowly  with  moderate  pain, 
*^elling  and  localized  tumors;  no  temperature  is  observed,  the  synip- 
l^^xis  vary,  and  contracture  may  result.    There  may  be  a  close  resem- 
^^nce  to  tuberculous  lesions,  diagnosis  from  which  depends  upon 
?^her stigmata  of  syphilis  or  tuberculosis;  while  tuberculosis  is  usually 
^flammatory,  incipient  syphilitic  lesions  are  non-inflammatory;    in 
^hilis,  sequestration  and  ulceration  are  infrequent;    therapy  is  the 
S«ial  test. 

Muscles. — Early  involvement  may  occur,  even  before  the  eruption, 
*^m  (a)  toxcBmia,  or  (6)  myositis.  The  latter  is  either  a  difl'use  or 
^tumscribed  infiltration,  which  possibly  results  in  muscular  contrac- 


294 


^ECIFIC  IXFECTIONg 


tores  and  limitetl  motion,  especially  in  the  biceps,  arm  Hexors,  fingi 
flexors,  sphincter   ani.   masseters,  deltoid,  and    sternocleidomastoid 
The  course  is  subacute  or  chronic,  depending  on  treatment.     The 
affection  is  most  often  observed   from  two  ttJ  twelve  months  after 
infection.    Diagnosis  from  muscular  rheumatism  may  be  necessary', 
Gumnmia  of  the  muscles  are  important  because  of  confusion  with 
neoplasms,  especially  when  they  occur  in  the  arms  and  neck;    they 
may  i>c  as  large  as  the  fist,  single  or  uuiltiple,  usually  with  a  firm  con* 
ncctivtMissue  capsule;   they   involve  the  long  imiscles,  especially  aii 
their  attachments.    The  course  is  long,  and  regression  may  occur  wit 
induration .    MyoHitU  ossificaiis  is  rare.  Syphilitic  atrophy  of  the  musel 
may  follow  arterial  disease  and,  less  freqnently»  central  nervous  lesions. 
Tlie  ivndoHH  may  be  involved »  partly  from  changes  in  the  hones  of; 
muscles,     (a)  llie  irritative  form,  occurring  early  as  acute  bursiti.Sj 
or  as  tendosynovitis  (Fournier),  is  sometimes  confused  with  rheuma*] 
tism.    There  is  more  tension  than  pain.     It  occurs  most  frequently  i 
sewing  women  and  washerwomen,  and  the  exudate  is  usually  absorbet 
{b)  The  gummatous  fornu  occurring  in  the  tiexor  tendons,  is  characte 
ized  by  slow  growth,  little  pain,  rarely   by  diffuse  inBItration«  an< 
usually  a  favorable  prognosis. 

(N),  Mamma. — The  maniraie  may  l>e  involved  (a)  by  diffuse  infii 
trat,ion,  l>y  syphilitic  mastitis,  with  increased  size»  an*l  possibly  b; 
tumor  formation.  The  affection  occurs  largely  in  the  secomlary  sta 
and  often  resorbs  spontaneou.sly,  ib)  Gummatous  mastitis  is  dee] 
seated  and  is  not  very  sensitive.  Rapid  growth  may  be  observ 
with  central  necrosis,  fluctuation,  or  even  externa!  ulceration.  It 
rerpiires  differentiation  from  adenoma,  fibroma,  and  carcinoma;  no 
glands  are  involved,  it  occurs  frequently  on  both  sides,  without 
cachexia,  but  possibly  with  gummata  elsewhere,  and  it  responds 
antisyphilitic  treatment,  (c)  200  cases  of  mammary  chancre  a 
recorded  (Dimey).  i 

Abnormal  Com'se  of  SypbOis, — Of  special  importance  is  maligna 
siiphdi^,  (syphiiis  precox,  acute  syphilis,  or  galloping  sj^hilis,  whi< 
are  synonymous  with  early  development  of  tertiary  syphilis).  " 
cause  may  l>e  increased  virulence  of  the  virus,  or  decreased  physi 
logical  resistance,  as  in  cases  of  tuberculosis,  alcoholism  and  oth 
cachexiie.  Early  ulceration,  grave  general  symptoms  and  hemorrh 
are  noted. 

Relation  to  Physiological  and  Pathological  Conditions.— The  moi 
tality  is  great  in  congenital  syphilis  (i\i,)\  tyl>ercuiosis,  retant 
development,  idiocy,  and  epilepsy,  may  result  later.  On  pregnancy  thi 
disease  has  a  bad  influence  and  mercury  is  less  universally  successfuf 
Exanthemaiou^s  dwea^v^f  may  cause  syphilis  to  disappear  hut  the! 
curative  influence  is  short.  The  efl^ect  of  coincident  measles  and 
smallpox  is  unfa%-orable.  Chronic  diseases,  as  tuberculosis,  are  uti* 
favorable  and  often  induce  the  ulcerative  form  with  early  terlia 
symptoms.  Syphilitic  cachexia  may  he  complicated  by  tuberculosiaj 
glaucoma  may  become  aggravated,  and  syphilitic  psoriasis  mav  beconii 
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carcinomatous.  Trauma  is  an  important  and  well-studied  subject. 
In  the  treatment  of  fractures  in  syphilis,  mercury  is  indicated.  Pyaemia 
is  seldom  observed  after  operations  in  syphilis.  Syphilis  is  important 
in  plastic  operations.  Wounds  may  become  the  seat  of  specific  ulcera- 
tion. In /i/ecw5wranc^,  the  outlook  is  uncertain;  it  has  been  estimated 
that  1 1  per  cent,  die  before  their  expectancy. 


Hereditary  Syphilis. 

That  syphilis  descends  only  to  the  first  generation  is  the  general 
belief.  Foumier  (1905)  finds  115  cases  recorded  in  the  second  gen- 
eration, of  which  many  are  very  doubtful. 

If  both  parents  are  diseased  the  child  mortality  is  68  per  cent,  and 
the  morbidity  is  92  per  cent. 

1.  Syphilis  of  the  Child  Acquired  from  the  Father  at  the  Time  of 
Oonception. — The  possibility  of  purely  spermatic  (paternal)  infection 
JS  established.  It  is  the  simplest  and  most  frequent  variety,  in  that 
97  percent,  of  cases  of  syphilis  occurs  in  men  (Foumier),  although  a 
larger  ratio  occurs  in  women  of  the  lower  classes.  It  rarely  occurs 
after  the  second  year  of  infection  has  passed.  The  explanation  is 
yifficult,  except  on  the  theory  that  the  otherwise  non-infective  sparma 
^  infective  for  the  ovum  only.  This  form  of  transmission  is  more 
probable,  the  more  recent  the  paternal  disease.  The  effects  are  shown 
by  alx)rtion,  premature  birth,  less  frequently  by  syphilitic  children  at 
full  term,  or  all  of  the  above  successively  (the  virulence  of  paternal 
syphilis  decreasing  with  time).  The  child  mortality  is  28  per  cent. 
*nd  the  morbidity  37  per  cent.,  this  being  the  most  frequent  and  the 
n^ost  favorable  form.    The  mother  may  remain  uninfected. 

2.  Syphilis  of  Ohild  from  Mother,  Syphilitic  at  the  Time  of  Con- 
ation.— Infection  is  most  dangerous  in  the  first  year  of  the  disease, 
and  generally  persists  longer  than  in  man.  Abortions  occur  first,  then 
premature  deliveries,  and  finally,  dead  or  diseased  children  at  term. 
I^he  mortality  is  60  per  cent,  and  the  morbidity  84  per  rent. 

3.  Infection  of  the  Mother  and  Conception  Occurring  Simultan- 
•^y.—This  form  is  dangerous  to  the  child,  though  early  treatment 
°^y  modify  the  result.  According  to  Neumann,  in  29  per  cent,  of 
^ses,  the  children  are  not  viable,  and  31)  per  cent,  die  soon  after  birth 
''•^•,  68  per  cent.  die). 

*•  Postconceptional  Syphilis.— The  child  is  l(»ss  liable  to  contract 
the  disease,  the  later  the  infection  of  the  mother;  it  may  even  escape 
^^^  infection  and  only  suffer  inanition.  The  virus  nuiy  pass  through 
the  placenta  to  the  child,  although  there  is  a  theory  that  the  placenta, 
"Dot  diseased,  may  protect  the  chihl  from  infection. 

Inflaence  upon  the  Sound  Mother  of  the  Child  Infected  by  the 
'•ther.— Colle's  (or  Badme's)  law  is  as  follows:  The  child  is  held  to 
°^ke  the  mother  immune  to  infection;  she  cannot  be  infected  from 
"^r  infected  child;  she  can  nurse  her  syphilitic  child  without  danger. 
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Some  exceptions  exist  and  30  eases  are  reported  in  which  the  mother 
was  infected  after  the  biith  of  a  sj^philitic  child,    Caspary  and  \eu- J 
maim  have  widened  the  application  of  Colle's  law  to  the  statement™ 
that  the  mother  cannot  even  be  infected  by  inoculation  from  an  itiitial 
y^clem.sis.    In  such  cases  it  is  not  true,  as  Fournier  held,  that  the  mother  h 
ps  already  syphiiitic,    Sound  chihJren  of  syphilitic  parents  have  appar«H 
ently  some  immunity  against  syphilis   because   of  action   of   toxins 
(Profeta's  law, — ie.^  the  syphilitic  mother  is  said  not  to  infect  the 
sonnd  child,  which  theory  has  many  exceptions).     If  the  children] 
acquire  sypliilis,  it  is  said  to  roii  a  mild  course.    It  is^  nevertheless,  al 
fact  ((jrunfcld)  Ihat  tlie  sound  child  may  become  infected  intra  parfumA 

Influence  on  the  Child* — Abortions  and  miscarriages  have  been  I 
overestimated  as  evidences  of  syphilis.  They  are  frequent  in  auimals.| 
Abortion,  atrophy,  maceration,  retarded  development,  congenital  syph- 
ilis or  evidences  of  the  disease  after  birth,  are  frequent.  Many  chil- 
dren, born  Hrst  after  infection,  die,  though  those  horn  later  may  hej 
sound.  A  diiference  exists  between  the  congenital  syphilis  with  signs 
at  l»irth,  and  tlie  hereditary  type»  which  develops  later  (possibly  very 
late,  syphilis  hereditaria  tarda).  Even  when  specific  lesions  are  absent, 
pathofogicat  cell  degeneration »  rhachitis,  scrofulosis,  slow  intelligence, 
neuroses,  psychoses,  and  a  high  percentage  of  mortality  to  all  diseases, 
niiiy  result.  fl 

Symptomatology. — The  primary,  secondiiry  and  tertiary  stages  are" 
not  usually  present  and  lymphatic  infection  does  not  precede  that  of 
the  entire  organism.    Secondary  and  tertiar}'  manifestations  may  occur  ^ 
in  the  most  intimate  and  synchronous  connection.    The  symptoms  areW 
usually  recognizable  at  birth  or  soon  afterward,  usually  after  a  few 
clays  or  weeks,  and  almost  always  within  the  first  three  months.  ^ 

Appearance. — The  airaphic  child  presents  a  characteristic  appear-^ 
a  nee,  with  relaxed  yellow-gray  skin,  poorly  developed  hair  and  bent 
or  undevelopef!  nails  (onychia).  The  palms  of  the  hands  and  soles  i 
of  the  feet  are  lacquered,  the  voice  and  muscles  are  w^eak,  and  thefl 
chihl  does  not  nurse  w^elK  Such  children*  especially  when  several  are™ 
liorn  in  succession,  are  suggestive  of  syphilis,  even  when  no  lesions 
are  found.  Other  svrfgesiire  ftfpnpioms  include  the  hea\y  placental 
whose  weight  compared  with  that  of  the  syphilitic  child  is  1  to  5,  4,  o; 
3  (normally  1  to  0);  increasing  loss  of  weight  for  one  to  two  weeki 
(normally  three  days),  which  may  amount  to  13  ounces;  and  enlarge'' 
nient  of  the  spleen. 

Fathognomonic  Symptoms, — The  exanthemy  as  in  adults,  is  poly 
morphous,  but  varieties  occur  which  are  absent  or  infrequent  in  th 
adult,  such  as  pemphigus,  hemorrhages,  furuncles,  and  diffuse  infihra 
tion  of  the  skin.    There  is  a  general  tendency  to  severe  forms.     The 
maculne  are  dirty ,  brown-red,  and  often  confluent,  and  occur  on  the 
face,  body,  extremities  and  in  the  genital  region.    The  paj>ules  *)ccuri 
principally  in  the  folds  of  the  joints,  in  the  axilla?,  groin  and  gluteal 
region  and  they  tend  to  recur;   papules  of  various  ages  co-f*xist  ^ith- 
desquamation,  though  never  with  condyloma,  which  is  always  a  sigti 
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of  acquired  syphilis.  They  tend  to  ulcerate.  Psoriasis  of  the  hands 
uid  soles  of  the  feet  with  desquamation  is  common.  Pustular  lesions 
otcur  in  severe  syphilis  and  are  prognostically  unfavorable.  They 
occur  not  only  in  the  new-born  but  also  in  the  immature  foetus;  pem- 
phigus is  a  subtype  of  the  pustule;  gangrene  and  necrosis  may  occur. 
The  copper-colored  syphilitic  infiltration  especially  on  the  nates  and 
lower  extremities,  may  often  be  mistaken  for  erysipelas.  Coryza 
(*' muffles*')  is  very  characteristic  and  almost  invariable,  the  secretion 
being  bloody  and  purulent,  with  crust  formation.  Fissures  occur 
about  the  mouth,  with  an  infiltrated  base  and  cicatrix  formation. 
Papular  eruptions  (erosions)  occur  in  the  mouth,  especially  on  the 
tongue  and  the  palate,  and  the  tendency  is  toward  necrosis  of  the  bones. 
Sequels  result  from  secretion  reaching  the  larynx,  lungs  or  intestines. 
Eruptions  and  rhagades  occur  about  the  genital  and  anal  regions. 

Tedh. — Erosions  may  occur  upon  the  surface  and  furrows  of  the 
teeth  and  notches  may  develop.  The  teeth  are  small,  often  irregular 
and  poorly  developed.  Hutchinson  held  that  the  semilunar  covering  on 
the  free  edge  of  the  upper  middle  incisors  was  pathognomonic  of  tardy 
hereditar}'  syphilis,  but  Hutchinson's  teeth  occur  in  other  affections, 
such  as  scrofula  and  rickets;  they  are  therefore  expressions  of  con- 
stitutional derangement  and  not  necessarily  syphilitic,  though  they  are 
suggestive  of  it. 

Fig.  19. 
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Notched  teeth.     Malformation  of  permanent  teeth  found  in  hereditary  syphilis. 
(Jonathan  Hutchinson.) 

Bones. — ^The  bones,  as  in  adults,  may  present  characteristic  findings. 
There  may  be  periostitis,  tophi  or  perforated  palate.  Osteochondritis 
<^urs  in  various  bones  but  especially  in  the  lower  end  of  the  femur; 
^c  diaphysis  and  epiphysis  may  be  separated.  There  is  (a)  over- 
powth  of  the  cartilage  of  the  diaphysis  which  produces  the  wavy  line 
^f  white  cartilage  cells;  (6)  the  line  of  cartilage  cells  becomes  thick 
*n(l  foci  of  decalcification  occur;  (c)  the  cartilage  is  as  prominent  as 
**  is  in  rickets,  the  part  nearest  the  bone  being  soft.  The  immobility 
^  the  leg  may  be  suggestive  of  paralysis. 

Viscera. — The  changes  are  vascular  or  gummatous.  There  are 
characteristic  changes  in  certain  organs  which  are  rarely  involved  in 
acquired  syphilis; — e?.gr.,  in  the  thymus,  innbilical  cord,  pancreas, 
^'^ogs,  intestines  and  adrenals.  To  avoid  repetition  and  to  conserve 
the  classification,  these  changes  have  been  described  under  acquired 
^hilis  (Special  Symptomatology).  Vascular  changes  are  especially 
^rked,  as  in  the  umbilical  vessels,  and  the  tendency  is  toward  hem- 
orrhage— syphilis  hcemorrhagica  neonatorum.  Hemorrhages  may  occur 
^^  the  skin,  mucous  membranes  and  viscera.  They  may  be  profuse, 
^'pccially  in  the  liver  and  the  lungs,  where  the  circulation  is  precipit- 
ately altered  after  birth.    Some  vessels  mav  he  thickened  or  infiltrated 
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(diiaease  of  the  vasa  va^sorum).  There  is  often  deficient  brain  develops 
ment  and  the  posterior  eerebral  fossa  is  espeeially  involved;  the  heacf 
may  be  retracted,  and  there  are  other  signs  of  meningitis. 


Acquired  Syphilis  ix  Children - 
Less  mortality  and  leits  malnutrition. 
After  third  month  (are  exceptions). 
A  primary"  lesion  occurs. 
Secondary  lesions,  then  tertiary. 
Lymph  glands  enlarged. 


Usual  sequence  of  primary,  secondary 
and  lcrtiar>'  symptomji. 


Marked. 


-Hereditary. 


Before  third  month. 

Ab6«»nt. 

Secondary  and  tertiary  together. 

.\bsent  (except  from  aecidentaJ 
or  suppuration), 

SnufBcK,  aniemia,  diffuse  pigmentattooJ 

jw?niphigiL*^t  involvement  of  fti>i«*s  aoo 
palms,  epiphyHeal  changes,  etc. 


Syphilis  hereditaria  tarda  develops  its  first  symptoms  in  later  yearsj 
as  for  instance,  at  puberty^    ^Fhis  variety  is  recognized  by  some  WTiteral 
such  as  Neumann,  if  (a)  the  parents  are  syphilitic,  and  if  (b)  the  indi« 
vidnal  bus  presented  no  previons  signs  of  syphiHs-     Most  cases  begii 
lietweeii   tl)c  tenth  and  eighteenth  years  (nirely  before  the  tenth  anc 
even  after  the  fortieth  year).     Most  cases  are  seen  in  private  practic*ej 
The  symptoms  are  mostly  those  of  infantilism,  in  regard  to  pubertyJ 
bone  (levekjpment,  teeth,  and  brain. 

Syphib*s  nsiudly  confers  immiiniitjy  hut  tliis  is  neither  absolute  nc 
Ijfedong,  because  (1 )  reinfection  may  occur  (53  instances,  Koebner)! 
(2)  in  here(h'tary  syphilis,  a  later  infection  may  be  acquired  (27  ci 
known)  and  (3)  a  sound  child  of  syphilitic  parentage  may  acquir 
syphihs  (29  cases  reported). 


Treatmeiit  of  Syphilis. 

Prophylaxis. — Tlie  disease  prevails  in  spite  of  the  numerous  oppoiv 
tunities  fur  free  treatment,  for  the  sexual  instinct  is  even  stronger 
than  that  of  self-preservation.  Irregular  intercourse  is  possible 
because  of  class  differences,  lack  of  barriers  among  the  ignorant  anclj 
destitute,  and  is  promoted  by  the  struggle  for  existence  which  often 
makes  early  marriage  impossible.  Prostitution,  hidden  or  open, 
the  basis  of  syphilis.  Sixty-nine  per  cent,  of  women  in  open  house 
have  the  disease  for  months  before  treatment  is  instituted,  while  hiddefl 
prostitution  among  waitresses,  for  exatnple,  is  much  more  dangerous 
In  prostitutes^  condylomata  hist  as  long  as  seven  years  and  repeatedlj 
recur  about  die  genitaha.  Continence  and  enforced  medical  inspection 
with  control  are  the  sole  prophylactic  measures.  American  sentiment 
is  against  licensed  prostitution,  which,  besides,  is  incomplete  becaus 
it  does  not  regulate  men  nor  unlicensed  hithlen  prostitution.     Manj 
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in  f€*ctions  are  acquired  under  the  influence  of  liquor.    Where  ethical 
considerations  fail,  an  appeal  to  fear  may  be  effectual. 

The  importance  of  the  disease  lies  in  its  long  course,  in  the  involve- 
ment of  vital  viscera,  in  its  transmission  to  the  wife  and  offspring 
whose  mortality  and  morbidity  are  enormous,  in  its  wide  dissemination 
(13  per  cent,  of  the  population  acquire  the  disease,  and  1,650,000 
persons  are  infected  annually),  and  finally  in  our  possession  of  specific 
rerr^edies.  * 

^Jarriage  should  be  forbidden  for  at  least  two,  or,  better,  for 
thr^e  years.  Coitus  must  be  avoided  when  there  are  recurrences. 
In  eases  of  doubtful  infection  of  the  wife  or  husband,  both  should 
be  t:Teated.  Inunctions  should  be  given  the  pregnant  mother,  whether 
she  be  infected  ia  the  first  or  second  part  of  pregnancy.  If  the 
child  be  diseased  and  the  mother  healthy,  the  facts  should  be  laid 
before  her  and  some  would  then  allow  her  to  choose  whether  she  would 
nurse  her  child.  Mercury  should  be  given  her.  The  physician  should 
never  countenance  employing  a  healthy  wet-nurse  for  the  syphilitic 
child.    Circumscision  is  thought  to  lessen  chances  of  infection. 

X.   Initial  Lesion. — Extirpation  is  inefficient.    The  early  use  of  mer- 
cury does  not  prevent  the  secondaries  nor  the  recurrence  of  the  dis- 
ea5»e;  it  may  lessen  secondary  manifestations,  but  it  is  thought  that 
the  tertiaries  are  more  apt  to  follow  weak  secondary  development.    We 
may  err  in  the  diagnosis  of  hard  chancre,  if  we  employ  treatment  in 
the    initial  stage.     Patients  may  become  immune  to  mercury  when 
results   are    most  needed — e.g.,  late  in   the  course  of  the  disease. 
Nevertheless,  the  writer  believes  early  treatment  is  often  indicated 
vhen  the  diagnosis  is  certain.     I^ocal  treatment  includes  the  use  of 
antiseptics,  iodoform,  aristol,  mercurial  plasters,  iodoform  in  supposi- 
tory in  rectum  or  vagina,  bichloride  washes  for  mouth,  and  calomel  for 
condylomata  (calomel  6  parts,  boric  acid  3,  and  salicylic  acid  1  part). 
II.  Seconday  Stage. — In  the  secondary  stage  mercury  is  a  specific. 
It  must  always  be  used  with  care;  the  teeth  should  be  cleaned  first, 
and  bad  teeth  should  be  filled.    Calomel  acts  especially  on  the  lesions 
otthe  mouth,  and  is  prone  to  produce  salivation.    ]\Iercury  is  indicated 
'or  all  of  the  irritative  (i.e*.,  secondary)  phenomena  of  syphilis,  and 
Gowers  always  uses  it  with  the  iodides,  even  in  the  tertiary  stage, 
^specially  in  nervous  lesions.     Mercury  may  produce  had  effects  (v.i.) 
in  tuberculous,  cachectic,  alcoholic,  malarial,  or  anaemic  subjects,  in 
Weeders,  and  in  cases  of  galloping  syphilis,  in  which  latter,  iodides  are 
«>nsi(Jered  by  some  better  than  mercury.    Mercury  nuist  he  used  with 
P^at  care  in  nephritic  subjects. 

Methods  of  Administratiox. — 1.  By  3/o?////. —Ninety-five  per 
^nt.  of  eases  are  treated  by  this  method  in  this  country:  (a)  Calomel 
^"ydrargyri  chloridum  mite)  is  especially  adapted  to  children  with 
hereditaiy  sj'philis,  who  are  rarely  salivated  under  three  yrars  of  'd<:e\ 
P-  i  to  i  t.  i.  d.  plus  opium  p.  r.  n.  It  is  insoluble,  and  is  probably  ron- 
^'^rted  by  the  alkaline  carbonates  in  the  intestines  into  the  ^^niy  oxide 
^Wch  is  absorbed  with  the  fats,     (h)  Blue  mass  (Massa  hydrargyri), 
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gr.  ^  to  1,  is  milder  than  calomel  and  less  irritant  to  the  stomach,  but 
produces  salivation  ofteiier  than  any  other  raercuriaL  Women  are 
less  subject  to  ptyali.sm  than  men.  (c)  Hydrargyrum  tannicum  oxy- 
dulatuni  (Lustgarten)  contains  50  per  cent  mercury,  is  non-irritant, 
does  not  sah'vate,  produces  less  diarrhoea  and  is  easily  assimilated;  gr, 
1  to  U  plus  puh%  opii  gr,  /u ;  (rf)^ 

Hydrargjrri  protiotlidi ,  gr.  xv. 

Extr.  opii      ...  .  gr.  v. 

Extr.  gentmnae.    .    ,  .q.  6. 

M.  et  ft.  pilulm  tio.  60 
S, — One  alter  tueals. 

The  Hydrarg.  iodiduni  flavnni  or  protiodide  is  yiild  and  analt»gous 
to  calomel,  (e)  The  bichloride  of  mercur}^  is  irritating  (Hydrarg. 
chioridum  corrosivnm);  it  is  not  prone  to  salivation,  is  absorbed  by 
the  intestine,  and  stimulates  the  liven  Mercury,  administered  inter* 
nally,  produces  more  irritation  and  is  less  likely  to  be  al)sorl>ed.  It. 
is  used  especially  in  children  and  in  lighter  forms  of  the  disease, 

2,  Inunctlom. — These  must  be  thorough  and  should  be  given  where 
tlie  skill  is  soft  and  free  from  hair  (Oexor  surfaces,  and  never  in  the 
axilhe,  the  English  method).  The  mercun^  is  rubbed  into  the  seba- 
ceous or  sweat-glands  and  is  probably  absorlied  by  the  lymph-vessels. 
The  skin  must  hv  cared  for  l)y  daily  baths.  A  simple  diet  and  mild 
laxatives  should  be  given,  though,  as  a  rule^  mercury  somewhat  loosens fl 
the  bowels.  The  rubbing  should  continue  for  twenty  to  thirty  minuter.  ™ 
Hairy  regions,  the  navel,  the  nipple,  and  areas  of  accidental  eczema, 
abscess,  psoriasis,  or  fnniocle,  are  to  be  avoided.  On  the  first  day  the 
iiuincfion  should  be  given  on  the  abdomen,  on  the  second  day  on  the 
chest,  on  the  third  on  the  calf,  then  on  the  thigh,  forearm,  arm,  etc, 
If  an  attendant  gives  the  rubbing,  his  hand  should  be  protected  by  a 
rubljcr  glove.  Written  instructions  should  always  be  given  to  the 
patient. 

The  number  of  inunctions  necessarily  varies  with  the  case;  twenty 
to  thirty  should  be  given  for  the  macular  and  papular  types;  mam! 
than  thirty,  for  all  pustular  or  ulcerating  eruptions,  but  not  more 
than  thirty  should  be  given  continuously.  Inunctions  must  be  inler- 
niptetl  for  ulceration,  diarrhoea,  or  stomatitis.  Salivation  is  not  d<f- 
sirable,  nor  is  it  a  sign  that  enough  mercury  has  been  given.  The 
unrjucnium  contains  50  per  cent,  of  mereurj',  and  the  more  elegant 
oleatum  but  20  per  cent.,  which  should  be  considered,  as  about  3sii 
of  mercurj^  should  be  incorporated  tlaily, 

Ungueot,  hydrarg.  .  'S  iv, 

Div.  in  dos.  ipqmd,  uo.  ,  \xx 

Dent,  ad  cartaiu  cerat. 
S. — One  as  directed  daily. 

In  children,  mercurial  ointment  may  be  applied  on  a  binder  (West- 
lander)  and  allowed  to  remain  for  raanv  davs.    The  ointment  is  some 
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times  also  applied  to  the  feet,  and  the  friction  of  walking  rubs  the  mer- 
cury in.  The  advantages  of  inunctions  are  as  follows:  they  cause 
alroost  no  digestive  disturbance;  they  are  especially  good  in  children; 
th^y  are  the  most  rapid  method,  and  are  attended  by  the  least  general 
bad  effects.  The  disadvantages  are  publicity,  troublesomeness,  and 
dirtiness,  all  of  which,  however,  are  but  relative  objections. 

3-  Injections. — A  great  diversity  of  opinion  exists  as  to  the  value 
of  injections.  Other  methods  should  at  least  be  used  first.  Their 
ad^rantages  are  prompt  action  and  exact  dosage.  Intravenous  injec- 
tioii^s  may  be  imperative  in  cases  with  coma  and  other  urgent  symp- 
toixis.  The  disadvantages  are  the  risk  of  embolism,  suppuration, 
sloiighing,  and  pain;  once  given,  their  action  cannot  be  regulated 
or  decreased.     The  soluble  salts  are  best: 

Hydrarg,  chlorid.  corrosivi 1.00 

Sodii  chloridi      10.00 

Aqusedist 100.00 

One  c.c.  daily  equals  0.01  gm.  or  gr.  ^  of  HgCU;  five  to  forty  injec- 
tions are  usually  necessary. 

4.  Baths. — 3u  to  iij.  of  HgCU  to  a  full  bath  is  useful  for  skin  lesions, 
such  as  syphilitic  psoriasis. 

5.  Fumigations. — Four  ounces  of  calomel  should  be  vaporized,  and 
the  fumes  held  to  the  exposed  body  by  heavy  coverings.  The  method 
is  impracticable. 

Mercury  is  incompatible  with  nearly  everything.  Coincident  aneemia 
is  treated  by  iron,  strychnia,  sarsaparilla,  and  arsenic.  Syphilitics  tol- 
erate mercury  well,  in  large  doses,  and  for  a  remarkable  period.  In- 
deed, they  sometimes  seem  to  develop  an  immunity  to  its  action.  It 
is  not  out  of  place,  however,  to  consider  briefly  the  general  action  of 
the  drug;  in  the  smallest  doses  it  is  tonic,  for  it  increases  the  number 
of  red  cells.  In  small  doses  there  develops  a  symptom-complex 
known  as  salivation,  of  which  peculiar  foetor  is  first  noted;  then  sore 
teeth,  metallic  taste,  red  gums  which  are  swollen,  spongj%  and  bleed 
^ly,  and  increased  saliva,  follow.  The  drug  is  never  given  beyond 
this  point.  In  larger  doses  the  tongue  becomes  swollen,  the  gums 
inflamed  with  a  red  line  and  great  vascularity;  the  teeth  become  loose; 
the  saliva  is  increased  greatly,  is  viscid  and  stringy;  the  salivarj'  glands 
h^come  intumescent;  there  is  low  fever;  fugaceous  eruptions  appear, 
'^nibling  those  of  eczema,  scarlatina,  measles,  and  more  rarely,  pur- 
pura and  pemphigus.  Severe  salivation  results  in  loss  of  teeth,  great 
^inatitis,  necrosis  of  jaw,  ulceration  of  the  mouth  and  contiguous 
Ws,  marked  changes  in  the  blood,  and  profound  exhaustion.  The 
treatment  consists  of  potassium  chlorate  as  an  antiseptic  mouth  wash, 
*D<1  such  astringents  as  tr.  myrrh  and  tannic  acid. 

Dl.  Tertiary  Stage. — Iodides  are  specific  in  this  staple.  Thev  are 
^nietimes  used  in  the  secondary'  stage  (v.  s.)  especially  in  febrile 
^^*^,  in  secondary  osseous  and  nervous  manifestations,  and  in  weakly 
I^fsons  with  a  marked  macular  eruption.     Iodides  do  not  operate 
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verj'  specifically  in  the  tertiary  stage  when  no  mercury  has  been  giveiil 
during  the  secondaries.  It  acts  more  slowly  than  mercury;  it  act* 
Jiot  only  as  a  specific,  but  also  is  useful  in  removincf  mercur\^  from  its 
loose,  protoplasmic  union  with  the  gummata.  It  is  especially  indi- 
cated when  the  bones,  nervous  system,  ami  viscera j,  are  seats  of  gum- 
mata,  and  when  the  general  health  is  broken.  Patients  may  actjuire 
immunity  to  ioilides,  ami  its  use  should  therefore  be  intermittent  and 
should  aUcrnate  with  mercury,  Mercory  is  conjointly  employed  whea 
organs  of  great  importance  are  involved,  such  as  the  larynx,  brain, 
and  eye. 

The  therapeutic  tests  for  syphilis  are  (a)  cure  with  mercury  and 
iodides;  ib)  tolerance  by  the  patient  of  yery  large  doses  of  iodides. 
Regard iiig  their  diagnostic  value,  Gower's  criteria  are:  (1)  that  the 
infloence  of  the  drugs  must  be  une([uivocal  and  fairly  immediate. 
(2)  That  no  otlier  remedy  be  used,  (3)  That  spontaneous  remissions 
which  are  seen  in  other  diseases  (such  as  brain  tumor),  must  l>e  ejc- 
chided.  (4)  That  tlie  remedies  usetl  must  not  operate  on  any  disea.se 
other  than  syphilis.  (5)  Before  negative  conclusions  are  drawn  re- 
garding the  syphilitic  nature  of  the  lesion,  it  must  be  remembered 
that  loss  nf  tissue,  which  occurs  in  arterial  occlusion,  and  paralysis  h 
from  brain  softening,  cannot  be  restored.  ^ 

The  diii'erent  iodides  contain  the  following  percentages  of  iodine: 
KI^  75,5  per  cent.;  Nal,  84,6  per  cent.;  Lil,  95.5  per  cent.;  Ami,  87 
per  cent. 

Sodium  iodide  is  milder,  pro<luces  less  iodisni,  has  a  less  bittef 
taste,  ami  has  less  effect  oo  metnVmlism  than  potassium  iodide,  which, 
however,  is  better  than  other  iodiilcs  (Schmiedeberg),  though  it  irri* 
tates  the  stomach  and  bowels,  depresses  the  muscles,  and  disturbs  the 
motor  nerves. 

The  following  proportions  for  a  single  dose  may  be  employed  when 
no  urgency  demands  large  doses: 

n 

Potassii  icxlidi f^.  xv  (gm.  l.U) 

K  Hydmrgyn  chloridi  corroaivi  .   gr.  1/32  (gm.  0.  Otr2) 

f  Tiiicturae  opii   .,.,,.  tij.  2  (goi.  0,  IH) 

Syrupi  auruntii  cortifis  oas  (gm.  2.  0) 

M.  et  5. — After  immls  in  a  gla^s  of  watt*r. 

Large  doses  of  iodide  are  sometimes  given  in  urgent  cases  3^^~3j 
t.i.d.,  to  break  down  more  rapidly  the  new^-formed  granulation  tissue. 
The  author  believes  that  enormous  doses  are  unnecessarA*  and  are 
not  without  danger  (i\i.),  bulide  dissolves  in  its  own  weight  of  water; 
hence  one  minim  of  a  saturated  solution  equals  one  grain  of  iodide 
It  is  best  disguised  by  Syr.  sarsaparillse  eo.  dr.  ss  and  Tr.  iodi  m  1;; 
also  by  peptonized  milk,  aerated  waters,  currant,  orange,  or  raspberry 
syrups,  beer,  sassafras,  licorice,  or  anise  oil. 

Jodhm  is  often  produced  by  small  doses,  nm\  usually  ceases  with 
larger  ones.  It  is  obviated  by  intermittent  administration,  by  daily 
baths,  by  stimulating  with  water  the  kidneys,  the  inactivity  of  which 
is^the  usual  cause,  by  giving  aromatic  spirits  of  ammonia,  or  arsenic 
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and  belladonna.  lodism  is  likely  to  occur  in  renal  disease.  Its  leading 
characters  are:  (a)  Increased  secretion  from  the  eyes,  nose,  mouth, 
salivary  glands,  bronchi,  stomach,  bowels,  skin,  and  kidneys.  The 
eyes,  throat,  larynx,  and  salivary  glands  swell.  The  writer  once  nearly 
suffocated  from  oedema  of  the  pharynx  and  uvula  after  ingestion  of 
10  grains  of  iodide  for  a  cold.  Laryngeal  and  pulmonary  oedema  and 
albuminuria,  or  even  nephritis,  may  develop.  (6)  Gastric  irritation. 
(c)  Nervous  depression,  mental  derangement,  or  excitement.  These 
result  especially  from  the  potassium  salt,  (rf)  Acne,  hemorrhages, 
blebs,  and  telangiectases  in  the  skin,  (e)  Cachexia  and  ansemia, 
especially  in  goitrous  subjects;  emaciation,  wasting  of  mammae  and 
testes;  fever,  increased  pulse,  nervousness,  and  neuralgia  of  the  fifth, 
and  other  nerves  which  pass  through  bony  canals. 


TUBERCULOSIS. 

Definition. — A  specific  infection,  characterized  (a)  etiologically  by 
the  Bacillus  tuberculosis,  (6)  pathologically  by  nodes  or  tubercles,  or 
<iiffuse  tuberculous  infiltration,  and  (c)  clinically  by  symptomatology 
waning  with  the  tissues  or  organs  invaded.  The  term  tuberculosis 
has  special  reference  to  the  tubercles,  but  in  the  light  of  our  present 
knowledge,  to  tubercles  caused  only  by  the  Bacillus  tuberculosis. 

History. — ^The  term  phthisis  (wasting)  was  first  used  by  Hippo- 
crates. The  history  of  tuberculosis  includes  several  epochs:  Epoch  I. 
The  anatomical  tubercle  was  recognized  by  Sylvius  (1614-1672), 
^lorton  (1089)  whom  some  consider  the  real  pioneer,  Mangetus  (1700), 
B^yle  (1810)  who  specially  described  the  miliary  tubercle.  Laen- 
n«^,  ihe  pupil  of  Bayle,  in  1819,  spoke  for  the  unity  of  phthisis.  Vir- 
chow  threw  the  weight  of  his  influence  for  Laennec's  views,  but  in 
^W,  showed  that  caseation  was  only  a  retrogressive  change  and  not 
D^'essarily  tuberculous.  In  1857,  Buhl  described  a  case  of  miliarj' 
tuberculosis  arising  from  old  foci  of  caseation.  Cruveilhier,  Rilliet, 
*nd  Barthez  identified  scrofula  and  tuberculosis. 

^poch  II  was  opened  by  Villemin  (1865)  who  positively  established 
^"^  inoculability  of  tuberculosis  by  experiments  on  animals.  Klenkpe 
nS43)  made  successful  inoculations,  hut  Villemin  absolutely  proved 
™5  point.  It  is  interesting  to  note  that  from  the  time  of  Hippocrates, 
'Aristotle,  Aretajus,  and  Galen,  tuberculosis  was  feared  as  a  coiitatrion, 
*^d  the  older  pathologists,  as  Morgagni,  dreaded  to  section  phthisical 
syhjects.  Villemin's  formulations  met  great  scepticism  and  opposi- 
^^n.  but  were  supported  by  Fox,  Charcot,  Grancher,  and  Thaoii,  and 
^^re  corroborated  by  Cohnheim  and  Salamonson.  The  histology  of 
|he tubercle  was  developed  by  Wagner,  Schueppel  and  ^'ircllow;  Lang- 
^^8  fully  descril)ed  the  giant  cells  previously  seen  by  Vircliow  and 
l^okitansky;  tul>ercles  were  found  in  lupus  (Friedliinder,  1S75),  in 
v^ph-glands  (Schueppel,  1871)  and  in  fungus  joints  (Koester,  1S7()). 
I  he  firm  and  ancient  belief  in  its  contadousness  led  to  the  successful 
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search  for  the  cause.    It  seems  strange  that  some,  as  Aufrecht,  Baum- 
garten  and  von  Ziemssen,  still  practically  deny  the  infecti\4ty  of  tubefi^ 
culosis.  I 

Epoch  III  began  wUh  Koch's  announcement,  io  1882,  of  the  tubercle 
bacillus.     His  re|>ort  w;is  so  complete  that  scarcely  a  single  essential 
point  has  since  been  added  to  his  initial  communication.    Tbe  bacillus 
was  found  in  all  tuberculous  lesions,  such  as  clu'onic  phthisis,  miliai^ 
tuberculosis,  intestinal  ulcers,  scrofulous  lesions,  bone  and  joint  diiij 
ease,  lupus,  and  in  the  sputum,  in  cattle,  etc*;  it  occurred  in  no  other 
disease;    it  was  cultivated  by  him  and  inoculated  into  animals  wit 
reproduction  of  tuberculosis. 

Bacillus  Tuberculosis.— 1*  Morphology.— It  is  a  ihin.  narrow  ro 
measuring  \  to  \  of  the  red  blood-cell  (U  to  Afi  long)  and  more  often 
slightly  bent  or  curved  than  straight;  it  contains  no  spores,  the  light 
unstained  areas  in  its  body  being  vacuoles  or  spots  of  degeneration; 
it  is  generally  considered  immotile;  in  young  cultures  it  is  shorter 
than  it  is  in  the  sputum,  or  in  older  growths;  in  old  cultures  and  In 
luog  cavities  it  is  longer  and  is  frequently  thread-like;  it  occurs  singly 
or  in  groups  and  bundles.  Pleomorphism:  variations  in  form  are 
often  noted,  as  bulging  sides  or  ends,  thread-like  or  branching  fori 
and  even  forms  said  to  resemble  actinomyces.     [See  Figure  und0 

PULMC^NARY  TuBKRt  FLOSIS.] 

2.  Staining  EeactioH, — It  stains  slowly,  except  at  body-heat,  an 
once  stained  gives  up  the  dye  reluctantly.  Ziebrs  solution  is  the  best 
for  clinical  purposes  (Fuchsin  1,  Absolute  alcohol  10  and  5  per  cent. 
carbolic  acid  solution  100).  The  sputum  is  spread  out  in  a  dish  over 
a  black  background  and  the  yellow-green  areas  selected  are  thinlj 
di.stributed  on  the  slide  which  is  held  in  the  hand,  and  is  heated  unf 
dry  at  some  distance  from  the  flame;  it  is  then  stained  by  the  carbc 
fuchsin,  being  passed  repeatedly  but  lightly  through  the  flame  (wit 
out  boiling)  to  deepen  the  stain;  it  is  then  washed,  treated  wii 
Gabbett's  stain  f  1  part  methylene  blue  to  100  parts  of  25  per  cent' 
sulphuric  acid)  for  ten  to  thirty  seconds,  washed  well,  and  dried. 
the  sputum  is  thick  or  if  preWous  examinations  were  negative,  quail 
titles  of  sputora  (15  c.c.)  with  twice  their  bulk  of  water  (30  c.c.) 
treated  with  caustic  potash  (iS  drops  of  a  10  percent,  solution),  _ 
shaken  and  allowed  to  setde  for  some  hours,  after  which  the  supernatant 
fluid  is  decanted,  and  the  sediment  is  examined  directly  nr  after  centri^ 
ugation.  Spengler  digests  the  sputum  with  pancreatin  instead  ifl 
using  potassium  hydrate.  The  bacillus  resists  destaining  because  « 
its  fat,  an  almost  pathognomonic  feature.  For  clinical  purposes  onH 
(a)  the  l>aciUi  found  in  bronchiectasis  and  gangrene  of  the  lung  (r^.  i*.B 
(h)  the  smegma  bacillus  and  (c)  the  leprosy  bacillus,  need  be  consid 
ered;  the  leprosy  germs  are  intracellular,  cover  the  nucleus  of  tlsfl 
containing  cell,  and  are  stained  in  six  or  seven  minutes  with  alcoholfl 
fuchsin,  while  tubercle  bacilli  are  extracellnlar, stain  slowly, and  requiM 
more  time  (by  the  cold  method)  than  that  specified;  the  smegma  bacifl 
lus    causes    many    errors  in   gen i to-urinary   examinahons;   it    groi™ 
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rapidly  in  twenty-four  hours,  does  not  show  the  beaded  appearance 
which  is  seen  in  the  Bacillus  tuberculosis,  and  when  stained  and 
counterstained  in  the  usual  way,  becomes  tinged  with  methylene  blue 
(Weichselbaum). 

3.  Oiiltnres. — ^These  develop  best  at  body  heat  in  one  or  two  weeks; 
blood  serum  is  the  best  medium,  but  growths  are  also  successful  on 
bouillon,  glycerine-agar,  and  potato;  they  are  dry,  thin,  grayish,  and 
scale-like.  The  germ  is  a  facultative  aerobe  and  multiplies  by  trans- 
verse fission.  It  seemingly  does  not  lead  a  saprophytic  life  in  nature, 
outside  the  bodies  of  animals  and  of  man. 

4.  Ohemistry  and  Metabolism. — It  contains  2  to  16  times  as  much 
^at  as  other  bacteria.  Aronson  holds  that  a  waxy  substance  envelops 
the  bacillus;  its  other  constituents  are  proteids,  a  glycogen-like  sub- 
stance, cellulose,  nucleic  acid,  water,  and  ash;  it  also  develops  tuber- 
culin whose  chief  components  are  peptone,  albumose  and  alkaloidal 
substances;  it  is  soluble  in  glycerine. 

5.  Resistance. — Its  resisting  powers  are  as  a  rule  limited,  (a)  Dry- 
"^  is  endured  by  the  bacillus  for  a  few  months  (six  or  even  ten  months). 
In  decomposing  media  its  average  life  is  one  to  one  and  a  half  (pos- 
sibly six)  weeks.  (6)  Heat  (106°)  kills  it  in  a  few  minutes,  (c)  Cold 
ff  fairly  well  resisted  and  it  may  survive  14  below  zero  for  weeks,  (d) 
Sunlight  kills  the  bacillus  in  a  few  minutes  to  a  few  hours. 

6.  Virulence. — Koch  was  inclined  to  assume  that  it  had  an  equal 

^'^lence  independent  of  the  source  of  the  germ,  while  the  Arloing 

school  finds  that  it  has  an  attenuated  virulence  in  glandular  and  osseous 

iesions,  and  Theobald  Smith  holds  that  bovine  cultures  are  more  viru- 

'^^t  for  rabbits  than  is  human  sputum. 

,^-  Agglutinating  Properties. — Arloing  and  Courmont  (1S98)  found 
that  serum  from  inoculated  rabbits  or  goats,  agglutinized  tubercle 
^^^illi  in  a  dilution  of  1  to  5  or  20,  in  two  to  twenty-four  hours;  eight  to 
twelve  day  cultures,  grown  on  6  per  cent,  glycerin-bouillon  with  1  per 
^^t.  peptone,  gave  the  best  results;  agglutination  was  noted  in  9o 
P^**  cent,  of  the  cases  of  lung  tuberculosis  and  in  50  per  cent,  of  the 
^^*^s  of  surgical  tuberculosis.  Its  differential  value  has  not,  however, 
"^^n  generally  conceded. 

B.   Associated  or  Biixed  Infection. — This  has  been  much  emphasized 
by    Ortner,  Weichselbaum,  Struerapell,  Roger,   Dieulafoy,    Mosney, 
^larfan,  Osier,  Wolf,  Spengler,  and  King,  though  Straus,  Leyden, 
oaumgarten,  Fraenkel  and  Troje  lay  but  little  stress  upon  it.    Sym- 
biosis has  been  noted  with  the  streptococcus,  staphylococcus  and  pneu- 
mococcus,  to  a  lesser  degree  with  the  Bacillus  pyocyaneus,  iiifluenza\ 
P^^igiosus,   pseudodiphtherife,   Friedlander's   bacillus,   proteus   vul- 
?*^s,  micrococcus  tetragenus  and  sarciuic,  aspergillus,  streptothrix, 
^nicebae,  and  monads. 

^.  Number  of  Bacilli. — Large  numbers  are  found  in  fresh  tubercles; 
;*^  are  found  in  chronic  articular,  osseous,  or  glandular  lesions,  and 
inoculations  may  be  necessary  to  demonstrate  the  nature  of  long- 
ending  lesions. 

20 


306 


THE  SPECIFIC  INFBCTIOm 


Prevalence  in  Man,— Tuberculosis  is  the  greatest  foe  of  man;  it 
causes  14  per  cent,  of  al!  deaths,  and  33  per  cent,  of  deaths  between 
fifteeu  and  forty-five  years  of  age;  it  causes  more  deaths  than  war, 
famine,  plague,  cholera,  yellow  fever,  and  smallpox  combined;  in 
Germany,  in  1S94,  the  deaths  from  diphtheria^  croup,  measles,  scar- 
hitina,  pertussis,  and  typhoitl,  together,  were  7,000  less  than  those  from 
tuhercuiosis.  Five  uiillion  die  yearly  from  tliis  platrue,  one  millioD  in 
Kurope,  seventy  thnusiind  in  England,  150, 000  in  France,  150,000  in 
the  United  States,  and  17(*,000  in  Germany,  Postmortem  and  hos- 
pital statistics  do  not  exactly  depict  the  tuberculosis  situation;  in 
Austria,  the  general  <!eath-rate  from  tuberculosis  is  11  per  cent.;  the 
hos]>itai  rnte  is  25  per  cent.,  the  patients  being  drawn  frnm  the  poorefj 
classes.  The  true  total  is  obtainctl  by  multiplying  the  annual  death-] 
rate  by  the  average  duration  of  life  (three  years), 

Quieftccnt  (latent)  and  healed  tuberculosis  is  found  in  many  post 
mortems  upon  those  dying  of  other  diseases;  Heitler,  of  Vienna,  found 
obsolete  pulmonary  tuberculosis  in  4.8  ])er  cent,  among  1(>,502  autop 
sies.  Latent  tubereiilosis  occurs  in  25  to  33  per  cent,  of  the  populatioaj 
fBaunigarten,  Birch-Hi rschfeld  and  Bollinger),  39  per  cent.  (Harris^ 
and  50  per  cent.  (1  TU\'eilhier,  Roger,  and  Dt'^jt^rine).  O,  Naegeli  found 
gross  or  microscopic  evidence  of  tul>erculosis  in  97  per  cent,  of  all 
necropsies.  Recently  Franz  obtainetl  a  tuberculin  reaction  in  61  per 
cent,  of  apparently  healthy  recruits. 

Prevalence  in  Animals. — (a)  Caiflc—ln  Germany,  it  is  found  in 
fruni  4  It)  20  or  30  |icr  cent,;  in  Leipsic,  it  even  reached  20  per  cent, 
in  bullocks  Hud  4S  per  r^nt.  in  cows.     Calves  are  less  fretjueiitly  dis- 
eased.    In  Xt'W  York,  tlie  tuberculin  test  was  positive  in  17  per  cent,. 
In  1  SOS,  Theobald  Smith,  and  later,  Koch,  contended  that  bo\ine  an 
human  tubercniosis  were  separate  infectious;  opinions  are  still  divid 
on  this  subject,  though  most  writers  incline  to  the  view  of  Smith  an 
Kocli.     In  rattle,  tui>ercuIosis  is  less  often  attenrled  by  softening 
the  tubercle,  and  the  serous  membranes  are  more  often  involved;   the 
lungs  and  pleurte  are  involved  in  40  per  cent*,  the  lungs  alone  in  20  per 
cent-,  and  tlie  pleuric  and  peritoneum  in  15  per  cent,  of  tuberculoUi 
cattle,      (b)  Sivine  are  affected   more  often  in   I'airope   than   in   this] 
country-;  in  Saxony  tuberculosis  occurs  in  1  per  cent,  and  in  Copfn- 
Inigen  and  Dantzig,  in  1 1  per  cent.:  because  their  infection  commonl 
results  from  eating  tuberculous  otfal,  the  type  is  usually  alimentari 
(90  per  t^ent,).     (c)   Other  maminai^. — Dogs  and  cats  are  seldom  dis-i 
eased  except  from  contact  with  man;    the  type  in  dogs  is  respiraio 
(8,3  per  cent, ).    Horses,  sheep,  and  goats,  are  rarely  diseased.    Jlonkey 
in  captivity  die  fretpiently  (43  per  cent.)  from  tuberculosis,  referred 
by  Dieulafoy  and  Krishaber  to  foul  cages,     (rf)  In  rt'jftilnt/it  is  rarelj 
seen,  except  in  those  in  captivity,    (e)  In  most  hhds,  tuberculous  lesioi 
are  more  frequent  in  the  liver,  spleen,  intestine,  mesenteric  glands, 
bones,  and  joints,  than  in  the  lungs,  though  parrots  suffer  from  skin 
and  lung  localization.    In  avian  tuberculosis  the  bacilli  grow  rapidly,, 
present  greater  morphological  variability,  and  live  longer,  w^hich  char 
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acters  seem  to  justify  their  separation  from  the  human  type.  Man 
may  apparently  become  infected  (Pancini),  and  there  are  those  who 
still  contend  for  the  unity  of  the  human,  bovine,  and  avian  bacillus. 
Tubercles  are  not  uncommon  in  animals  from  nematodes,  protozoa, 
and  bacteria,  and  are  designated  pseudotuberculosis.  In  man,  Flexner 
has  described  a  streptothrix  pseudotuberculosis  causing  caseous  pneu- 
monia and  peritoneal  nodes;  the  streptothrix  differed  both  froln  the 
tubercle  bacillus  and  the  ray  fungus.  An  aspergillus  tuberculosis  has 
been  described  (v.  diagnosis  Tuberculosis  of  Lungs). 

Atrium. — ^The  details  will  be  especially  considered  under  the  dif- 
ferent clinical  localizations  of  the  disease. 

1.  By  the  Respiratory  Tract. — The  bacillus  enters  the  respiratory 
tract  bv  inhalation.  In  the  vast  majority  of  cases  the  sputum  of  dis- 
eased persons  is  causative  both  of  the  disease,  and  its  great  frequency 
of  localization  in  the  respiratory  organs.  It  has  been  estimated  that 
a  phthisical  person  voids  7,200  millions  of  tubercle  bacilli  daily.  As 
the  expired  air  is  proven  germ-free,  the  sputum  must  be  the  chief 
factor  in  dissemination.  Cornet  holds  that  the  greatest  danger  lies 
»n  the  drying  of  the  sputum  in  the  room,  on  the  handkerchief,  on  the 
hps,  l)eard,  hair,  fingers,  and  clothing,  though  Fluegge  contends  that 
dried  sputum  is  less  dangerous  than  the  moist  expectoration.  Fluegge 
demonstrated  that  in  coughing,  which  seemingly  voids  no  secretion, 
in  singing,  in  sneezing,  or  talking,  small  and  almost  invisible  drops  of 
moisture  containing  the  bacilli  are  voided,  and  he  has  cultivated 
bacilli  from  glass  plates  which  were  covered  with  solid  culture  media 
and  held  near  the  patient;  he  believes  that  minute  particles  remain  in 
suspension  in  the  air  and  thus  infect  other  individuals.  Drying  of  the 
sputum  voided  in,  the  street  or  other  open  places  is  less  significant  than 
^as  formerly  thought,  since  the  sun  soon  kills  the  bacilli.  Hence  the 
ubiquity  of  the  tubercle  bacillus  is  generally  exaggerated  though  it 
w  of  great  importance  in  poorly  ventilated,  dark  dwelling-rooms,  hos- 
pitals, cloisters,  hotels,  or  prisons,  which  are  frequented  by  victims  of 
tuberculosis.  Cornet  found  the  bacilli  in  the  dust  of  such  rooms  in 
l*rge  numbers,  yet  in  about  10  per  cent,  of  tuberculous  wards  no  bacilli 
]^ere  found;  he  experimentally  demonstrated  that  animals  confined 
>n  rooms  with  dried  tuberculous  sputum  readily  acquired  tul)erculosis. 
Straus,  of  Paris,  collected  the  germ  from  the  nose  in  31  per  cent,  of 
|he  attendants  in  tuberculous  wards.  According  to  Cornet,  infection 
^  less  frequent  than  might  be  expected,  because  the  mucus  and  the 
^ieilli  absorb  moisture  from  the  air,  and  their  hygroscopic  properties 
^hus  make  them  resistant  to  drj-ing.  The  closer  the  contact  with 
tuberculous  subjects,  the  greater  is  the  danger  of  infection,  as  tuher- 
^losis  is  surely  an  infection.  In  crowded  prisons,  the  death-rate  is 
^nree  or  four  times  that  of  the  general  community;  in  Austria,  for 
example,  the  general  mortality  is  11  to  15  per  cent.,  and  the  prison 
"mortality  is  40  to  even  60  per  cent.  In  nursing  sisterhoods.  Cornet 
f^^und  the  death-rate  ranged  from  63  to  over  73  per  cent.  Six  cases 
^^fe  observed   bv  the   writer,   in   two  vears,   in  one  small,  closelv 
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cloistered  comniuiiity.    In  Philadelphia,  Flick's  studies  showed  that 
33  per  cent,  of  infected  houses  contrihuted  more  than  one  case.     Il 
P'alken.stein,  Germany,  and  Brompton  Hospital,  London,  accjuisition 
of  tuberculosis  by  attendants  is  infrequent,  while  in  Paris,  Straus  puts 
their  mortality  at  a  high   figure.    In  our  dispensary  service,  seveai 
rapidly  fatal  cases  were  ol>served  in  one  family  which  had  no  heredi 
tary  stigma  nor  previous  tlisease  (Harpole),     Oral  breathingr  cau^edl 
by  a<lcnoids,  inhalation  of  coal-dust  or  stone-dust,  syphilis,  canecr,! 
and  lefjrosy,  are  favoring  factors. 

Dusting,  swc^eping,  or  shaking  the  bed  clothes,  disseminates   the 
virus;   there  is  less  danger  of  infection  when  the  windows  and  door  _ 
are  open  and  when  dusting  is  done  with  moist  cloths  rather  than  with 
feather-dusters.     In  hospital   wards  there  are  more  germs  in  the  air 
during  the  cleaning  hour  than  during  the  other  twenty-three  hourst 
However,  if  bacilli  are  in  the  dust,  they  are  not  necessarily  in  the 
inhaled  air;   if  inhaled,  they  do  not  necessarily  reach  the  lungs,  for 
tliey  may  be  caught  in  the  ujiper  air-passages  whose  secretions  antagtHHl 
nize  their  development,  and  are  often   waved  back   by  the  ciliated" 
epithelium   of  the  lower  air-passages.     Cornet  holds  that  the  state- 
ment that  ** every  man  lives  in  the  environment  of  tuberculosis'*  '^H 
surely  exaggeration.     Married  persons,  because  of  their  intimate  asso^l 
ciation,  may  contract  the  rlisease  from  each  other,  as  was  noted  by 
Ettrnueller  and    Morton,  in   the  seventeenth  century;    the  husband 
more  often  conveys  infection  to  the  wife  than  the  wife  to   llie    hus- 
band;  in  Weber*s  series  of  cases,  a  husluiud  lost  four  wives,  anothe 
three  wives,  and  in  four  otlier  cases  two  wives  contracted  tul>erculosi3 
The  danger  of  sleeping  and  living  together  is  somewhat  overdrawo, 
as    the    family    members    are    less    together    than   is   at    first    a 
parent.     When  bacilli  are  inhaled  into  the  respiratory  tract   (a) 
lesions  may  result,   ib)  the  kings  may   become  diseased,  or  (c)  t 
germs    may  pass   the    mucosa  of  the  month  or  bronchi  and  cat 
glandular  tul>crculosis — f*  ff*,  cervical    or  peribronchial   adenitis 
be  re  u  I  OS  a, 

2.  By  the    Digestive   Tract. — Milk   is   most    dangerous    (Gerlach, 
Bollinger,  Hang,  and  others),  though  lately  attempts  have  been  made^ 
to  minimize  the  danger  from  tliis  source  of  infection.    It  was  formerly^ 
thought  that,  in  cows,  a  tuberculous  mastitis  was  necessary  to  milk 
infection,  but  Ernst  and  others  demonstrated  that  milk  may  W  infi  i  - 
tive  from  cow^s  with  tuberculosis  which  does  not  invade  the  uddt  i  ,. 
Pigs,  fed  on  tuberculous  milk,  develop  intestinal  tubertndnsis*     Butter^ 
may  contain  tubercle  bacilli.     Meat  is  less  dangerous,  as  it  is  usually  ™ 
well  cooked,  but  tubercles  in  raw  offal  fi-equently  infect  swine.     Bacilli 
may  pass  the  mucosa,  especially  in  children,  and  produce  the  first 
lesions  in  the  mesenteric  glands.  ^j 

3.  Direct  iDoculation. — Inoculation  through  the  skin,  eye,  g^tiito^H 
urinary  tract,  by  trauma,  or  operations,  is  far  less  significant  and  wi^^ 
be  considered  under  the  various  tissues  occasionally  involved.  The 
point  of  entrance  is  often  hard  to  find. 
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Predisposing  Factors. — ^These  are  important,  but  if  practically  con- 
sidered, tuberculosis  is  best  prevented  and  treated  as  an  infection, 
communicated  and  acquired  by  direct  personal  contact. 

1.  Heredity. — 1.  Hereditary  Predisposition  to  Tuberculosis. — ^This 
is  shown  by  the  frequency  with  which  a  tuberculous  family  history  is 
obtained  in  infected  individuals,  and  is  estimated  at  25  per  cent.  (10 
to  85  per  cent.).  It  is  remarkable  what  statistics  can  be  made  to  estab- 
lish, and  if  moved  by  theory  alone,  one  might  prove  by  figures  a 
formidable  hereditary  influence  in  measles,  pneumonia  and  other  com- 
mon diseases.  Kuthri  found  essentially  the  same  percentage  of  family 
tuberculosis  in  non-tuberculous  as  in  tuberculous  cases.  Tuberculous 
parents  may  infect  their  children  (50  per  cent.),  as  they  may  infect 
others,  but  the  children  usually  (97  per  cent.)  escape  the  disease  when 
removed  from  their  parents.  According  to  Rieflel,  3  per  cent,  of  chil- 
dren acquire  tuberculosis  when  both  parents  are  sound,  22  per  cent, 
when  both  parents  are  tuberculous,  10  per  cent,  when  the  mother  and 
"  per  cent,  when  the  father  is  tuberculous.  Whatever  stress  may  be 
laid  on  statistics,  hereditary  predisposition  is  no  obstacle  to  preven- 
tion and  treatment. 

2.  Congenital  Tuberculosis, — It  is  thought  by  Baumgarten  that  chil- 
dren actually  inherit  the  bacillus,  which  remains  latent,  possibly  for 
years,  and  then  develops  an  active  tuberculosis.  If  his  views  are  cor- 
rect, we  are  confronted  with  a  difficult  problem.  Considering  the 
possibilities  of  bacilliary  inheritance,  congenital  tuberculosis  can  be 
acquired  only  through  (a)  the  spermatozoon,  (6)  the  ovum  or  (c)  pla- 
centa, (a)  The  spermatozoon  is  a  nuclear  structure  which  is  not 
proven  to  be  attacked  by  the  tubercle  bacillus,  though  the  bacillus  is 
sometimes  found  in  the  semen  in  genito-urinarj'  tuberculosis.  (6)  The 
ovum  has,  in  rare  instances,  been  infected,  but  Virchow,  among 
others,  questions  this  possibility.  Mafucchi  found  that  tuberculosis 
developed  in  chicks,  weeks  or  months  after  the  ova,  from  which  they 
^ere  hatched,  were  infected,  (c)  Placental  tuberculosis  has  been 
observed  clearly  in  about  22  human  cases  (according  to  Warthin  and 
Cowie  in  only  5),  and  slightly  over  100  cases  in  animals  (Friedman, 
1905).  The  first  indisputable  case  was  that  of  Schmorl  and  Birch- 
Hirschfeld  which  was  confirmed  by  the  inoculation  and  finding  of 
the  bacillus.  The  maternal  and  foetal  circulations  are  quite  distinct, 
but  toxaemias  may  occasionally  allow  the  virus  to  pass  to  the  f(i*tus, 
that  is,  in  typhoid,  scarlatina,  smallpox,  or  anthrax.  Placental  trans- 
tnission  is  observed  more  often  in  animals  (\  to  1  per  cent.,  Klepp). 
Usually  there  is  a  placental  focus  before  the  fa»tal  blood  is  infected, 
but  the  bacillus  may  sometimes  pass  directly  to  the  fcHus.  Placental 
infection  is  possible,  but  is  so  infrequent  that  many  experienced  ob- 
servers, like  Virchow,  have  never  seen  a  case.  However,  Schmorl  and 
Geipel  recently  found  tuberculosis  in  nearly  oO  per  cent,  of  pla(ent{e 
of  tuberculous  mothers. 

The  arguments  against  hereditarj^  tuberculosis  are  M )  that  children 
bom  with  the  disease  die  verj'  early;   (2)  that  tuberculosis  in  the  first 
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months  of  life  is  extremely  rare;   (3)  that  the  disease  seldom  remains 
latent  until  atlult  life,  as  most  eases  of  infantile  tuberculosis  develop 
during  the  period  of  special  growth,  namely  from  the  second  to  third 
year;    (4)  in  coiigeiiital  infection ^  the  liver  is  chiefly  diseased  becaua 
of  the  nature  of  its  vascular  relations  to  the  placenta;   in  tubereulosid 
of  children,  the  lungs,  glandsi  and  other  organs,  are  more  often  dia 
eased,^ — i.^.,  the  infection  is  respiratory,  and  therefore,  extra-uterine 
(5)  When  removed  from  their  tubercolous  parents,  children  thrive  wellJ 

II.  EEvironmeot. — This  covers  many  points  which  were  meotionec 
under  Atrium.     Dampness  and  poor  drainage,  emphasized  by  BowJ 
ditch  and   Buchaimati,   are   factors    which   reduce  the  physiologica 
resistance,    Tnideau's  experiments  show  that  inoculated  animals,  kept 
in  dark,  damp  cellars,  die,  while  others,  allowed  to  run  at  large,  out- 
live  the   infection.      Density  of  population  raises  the  proportion  of 
tuberculous  cases.      In  recent  y^ars  the  large  cities  have  shown 
apparent  decrease  of  tuberculosis,  as  shown  by  Edward  F.  Wells, 
Chicago,  and  Jas.  B.  lliissel,  of  Glascow.     It  has  also  decreased  ii 
New  York  and  London.    In  Massachusetts  the  total  is  less  by  hal 
than  it  was  fifty  years  ago.    The  decrease  is  attributed  to  more  intellW 
gent  hygiene.     The  figures  show"  a  decided  decrease  in  Chicago  (i 
Pneumonia);  it  is  possible,  in  recent  years  at  least,  that  this  is  ex 
plained  by  the  fact  that  pneumonia  carries  olf  the  less  resistant  of  the 
population.     In  Munich,  the  death-rate  from  tuberculosis  was  12  per^ 
cent,  at  a  time  when  typhoid  was  epidemic;  when  tjT)hoid  was  prao^f 
tically  abolished,  the  tuberculosis  rate  increased  to  16  per  cent., — 
i,e\,  4  per  cent,  of  those  with  tuberculosis  had  previously  died  from 
typhoid, 

m.  OccupatioE. — Occupations    involving     work    in    close,     damp, 
rooms,  in  dust,  in  crowded  quarters,  particularly  when  associate 
with  poor  food,  alcoholism,  worry*  and  over-exertion,  promote  tuber 
cuhxsis  when  exposure  to  infected  individuals  exists.     Clerks,  stenc 
graphers,  or  waiters,  are  naturally  more  easily  infected  than  are  thoa 
w^orking  in  the  fresh  air,  for  example,  cab-ilrivers.     It  is  rather  sut4 
prising  that  miners  do  not  suffer  more  frei^uently,  but  the  explanatiofl 
of  this  is  the  dampness,  which  prevents  the  drying  of  infected  sputum. 

IV.  Age. — Cornet *s  figures  show  the  following  death-rate  per  UK* 
OOO  of  population;   first  year  2  to  3,  the  child  being  in  close  contact 
with  the  mother.    These  figures  grow  smaller,  until  the  lowest  figure  is 
reached,  namely,  i,  t>etween  the  fifth  to  tenth  years;  fifteenth  to  tw^eii- 
tieth  years,  17  to  19;  twentieth  to  thirtieth  years,  32  to  36;  thirtieth  to 
fortieth  years,  44;  fortieth  to  fiftieth  years,  55;    fiftieth  to   sixtieth, 
years,  76;   sixtieth  to  seventieth  years,  100;   seventieth  to  eightiet 
years,  70;  over  eightieth  year,  20.    In  the  first  decade  of  life,  glandular^ 
meningeal,  osseous,  cutaneous,  and   articular  tuberculosis  are  mor 
frequent:  the  mucosic  are  more  permeable  and  the  lymph  channels 
w4der,  so  that  infection  is  verj*  often  first  evidenced  in  the  lymph  glandsJ 

V.  Sax. — Between  five  and  twenty  years  of  age,  girls  are  more  pronaj 
to  tuberculosis,  because  their  life  is  more  sedentarv.     After  twcnt: 
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years  males  more  often  contract  tuberculosis,  because  of  their  greater 
exposure  to  infection.  Repeated  pregnancies  and  protracted  lactations 
may  favor  infection  by  lowering  physiological  resistance.  Skin  lesions 
are  more  frequent  in  women;  lupus,  for  example,  occurs  in  68  per 
cent,  (in  males  in  32  per  cent.);  tuberculosis  of  the  nose,  mouth,  and 
throat,is  less  frequent  in  women  (4  per  cent.)  than  in  men  (81  percent.). 
VI.  Olimate. — Warm,  dry  climates,  high  altitudes,  and  lack  of  sud- 
den variations  in  temperature,  are  generally  held  to  reduce  tuberculosis. 
Of  late  they  are  apparently  considered  less  beneficial.  The  French 
Alps  were  long  free  of  tuberculosis  until  crowded  by  infected  subjects, 
and  the  same  seems  true  of  other  localities.  Some  writers  even  hold 
that  the  chief  advantages  of  many  resorts  is  their  sparse  population 
and  inaccessibility. 

Vn.  Race. — In  this  country  the  Irish  and  negroes  are  most  fre- 
quendy  diseased.    The  Indians  have  justly  come  to  dread  the  "cough- 
ing white  man/'  and  they  die  in  large  numbers  from  consumption, 
particularly  in  their  Eastern  reservations.     Infection  among  Jews  is 
peculiarly  infrequent. 

Viii,  Individaal  Predisposition. — ^This  was  considered  important 
9y  the  oldest  medical  writers,  who  described  the  winged  scapulce,  the 
paralytic  thorax,  and  the  depressed  sternum;  but  poor  thoracic  and 
general  development  is  very  often  an  expression  of  already  existing 
tu|>^rculosis;  phthisis  often  occurs  in  splendidly  developed  chests,  ex- 
posure to  infection  being  the  most  important  factor.  Tuberculosis 
^^^fers  no  immunity  to  relapses  or  to  new  localizations;  a  lung  lesion 
'^^•y  heal  while  a  coincident  intestinal  lesion  progresses. 

I3.  Trauma. — This  is  a  somewhat  determining  factor.     Bacilli  in 

^^  blood  may  be  localized  in  a  bone  or  joint  by  trauma;  a  blow  on  the 

'^^^.cl  or  spine  may  initiate  meningitis  in  a  tuberculous  subject;  pleurisy 

^^    pulmonary  tuberculosis  may  be  initiated  by  injury  to  the  chest, 

^'l^ich  is  thought  to  awaken  latent  lesions  in  the  peribronchial  glands. 

X.  Other  Factors. — ^These  are  (1)  diabetes,  in  which  23  to  50  per 

^>^t.  die  of  tuberculosis  of  the  lung;    (2)  psychoses,  especially  of  the 

^^l>ressive  type,  as  melancholia;   (3)  anaemia,  which,  however,  is  more 

^'te^n  the  result  than  the  cause  of  tuberculosis;    (4)  inflammation  of 

^h^  mucous  membranes,  acute  processes,  such  as  heavy  colds,  measles, 

^^ci  pertussis,  and  less  often  scarlatina,  influenza,  or  diphtheria,  may 

P^^^tiispose  to  infection,  or  they  probably  more  often  awaken  slumber- 

^8  glandular  tuberculosis  by  the  irritation  of  the  mucous  meml)rane 

^y  products  absorbed  from  the  bronchi  or  lun^rs.    P'nterocolitis  in  chil- 

^*^n,  or  typhoid  in  adults,  may  in  a  similar  way  awaken  or  initiate 

abdominal  tuberculosis.     Smallpox  and  eczema  sometimes  seem  to 

PtHJuce  similar  effects  on  the  skin.     (5)  Contracted  kidney,  cirrhotic 

"^^f,  sclerosed  arteries,  stenosis  of  the  pulmonary  artery,  aortic  aneu- 

^sin  and  narrowed  hypoplastic  aorta  are  predisposin^r  factors.     As 

*^kitansky  first  pointed  out,  valvular  disease  of  the  left  heart  prevents 

^^  ehecks  infection,  because  it  congests  the  lungs;   Bier\s  treatment  of 

s^i^cal  tuberculosis,  by  inducing  congestion  through  ligatures,  is  based 
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on  this  point;  Bircli-Hirschfeld»  in  4,359  autopsies,  found  chronic  pul- 
monary tuberculosis  in  21  per  cent.,  auil  in  107  autopsies  of  valvuIarJ 
heart  (lisease,  it  was  present  in  but  2.S  per  cent,    Potain,  in  54  easels  of 
mitral  stenosis,  found  puhnoiuuy  tuberculosis  in  16.6  per  cent,  (se 
\'ALVi^LAit  Disease  of  the  Heart).    (6)  Syphilis,  pleurisy  {q.  r.)J 
and  hicinoptysis  (q.  i^),  are  occasional  predisposing  factors. 

General  Histo-Pathology  of  the  Tubercle. — The  only  absohitelj 
pathognomonic  feature  of  the  tubercle  is  Koch's  bacillus,  as  similai 
infective  granuloraata  are  seen  in  strongj'lus  in  sheep,  in  actinomycosisJ 
and  in  syphilis.     Baumgarten  described  the  changes  foUoi^ing  inocu-* 
lation  of  the  anterior  chamlxT  of  the  eye:    {a)  On  the  first  day  the 
bacilli  inc Tease  and  spread  somewhat  along  the  lymph-spaces.      (&)1 
By  tlie  sixth  day,  the  fixed  connective-tissue  cells  proliferate  under  the* 
stimulus  of  the  tubercle  bacillus,  which  acts  as  a  foreign  body;   these 
cells,  known  as  epithelioid  cells,  are  large,  rounded  or  polygonal  celts  h 
with  distended   nuclei,  and   sometimes  contain   tubercle  bacilli;    inf 
another  day  or  two  they  show  karyokinetic  figures;  the  bacilli  multiply 
and  the  endothelial  cells  of  the  vessels  proliferate.     The  tubercle  of 
this  stage  is  sometimes  called  the  epithelioid  tubercle,     (c)  On  therj 
tenth  or  eleventh  day  the  leukocytes  emigrate.     This  inflammatoryf 
reaction    results   from    the   toxins   secretetl   by   the   bacillus;    at   hrstj 
most  of  the  white  cells  are  polymorphonuclear,  many  of  wdiich  degen-'j 
erate;   later  they  are  mononuclear,  which  do  not  suffer  retrogressive! 
changes;    the  mononuclears  crowd  the  epithelioid  cells  and  dominate j 
the  histological  picture,  especially  with  complicating  trauma  (lymph-l 
oid   tubercle).      id)  The    reticulum   of  the   tubercle   consists   of   the' 
stretched  fibers  of  the  infected  tissue  or  of  coagulation  necrosis*     (e) 
The  ej*itlielioid  cells  increase  in  size  and  are  often  multinucleated* , 
From   them  or  from  the  extra vasated  leukocytes,  by  growth,  or  byl 
fusion,  giant  cells  develop;    they  contain  many  large,  oval,  vesicular! 
nuclei  and  tubercle  bacilli;  the  bacilli  may  number  50  to  a  cell  in  verjr| 
active  processes  but  are  few  in  chronic  tuberculosis;  the  giant  cells  ar 
particularly  abundant  or  may  even  be  the  chief  histological  fintUng  in! 
chronic  forms »  such  as  lupus,  scrofulous  glands  or  fungoiil  joint-dis- 
ease;  tliey  are  few  or  absent  in  acute  processes,  as  in  miliary  lul>er 
culosis;    there  seems  to  be  a  certain  antagonism  between  the  nuclc 
and    bacilli,  for  if  the   nuclei   lie  on   the   margin  of  the  cell|  th^ 
bacilli  are  centrally  grouped,  and  if  the  nuclei  lie  at  one  pole  of  tbd 
cell,  the  bacilli  concentrate  at  the  other  pole.     The  cellular  inclusion 
of    the  bacilli  is  considered  a  phagocytosis  by  MetschnikotF,  whick 
Baumgarten,  however,  denies.     The  completed  miliary  tubercle  i*^ 
non-vascular,  cellular,  millet-seed  (miliary)  in  size,  gray^in  color,  and 
translucent.      It   is  the  pathological  unit  of  all  tuberculous  h%sionSp^ 
however  extensive.     In  the  diffused  infianiraatory  tubercle,  the  dif- 
fuse  areas   result  from  fusion  of  myriads  of  miliary  tubercles  <seej 
Casf/jis  Pneumonia). 

'^rhe  tul>ercle  then  umlergoes  one  of  two  degenerations,  caseation  or 
indnrutiou  t  (1)  Caseation  results  from  degeneration  of  the  tubercle,  be- 
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Retinal  Findings  in  the  More  Important  Diseases. 


I.  Retinitis  diabetica.    2.  Atrophy  (and  pigmentation)  of  retina 
[•nd  optic   nerve-       3.   Choked    disk    in    brain    tumor.       4,   Optic 
fieurltis  in  meningitis     3.  Medullaied  nerve  fibers  (normall. 
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^nning  at  its  centre,  from  ischaemia  (vascular  obliteration)  and  from 
ooagulation  necrosis  (action  of  the  bacilli  and  its  toxins).    The  area  of 
ooagulation  necrosis  then  gradually  becomes  more  yellow  and  granular, 
a  lid  finally  results  in  an  amorphous,  homogeneous,  cheesy  debris.  Casea- 
tion  is  a  dangerous,  destructive  degeneration.    (2)  Induration,  sclerosis 
or  encapsulation,  results  from  growth  of  connective  tissue  around  the 
tixbercle  or  conglomeration  of  tubercles;   it  limits  the  tubercle,  is  the 
m^Misure  of  the  resisting  power  of  the  surrounding  tissue,  and  is  a  con- 
sultative process.    It  occurs  most  frequently  in  the  peritoneum,  but 
^1  so  in  the  lungs  and  other  tissues.    Inflammation,  varying  with  the 
^-s^ue  involved,  may  cause  other  histological  findings.    Suppuration 
"^^y  result  from  mixed  infection  with  streptococci,  though  Koch  held 
^*^^t  pus  may  be  formed  by  the  tubercle  bacillus  itself;   the  ordinary 
^'-^  iDerculous  "cold  abscess"  is  not  really  pus,  but  merely  thick,  amor- 
F^t^^us,  granular  debris. 

SxtensioiL — (1)  Tubercles  develop  at  the  point  of  infection  and 
^^* -^o  in  the  nearest  lymph-glands,  which  permanently  or  temporarily 
^i-x^est  the  process.  (2)  Infection  may  occur  through  the  uninjured 
^^^Vicosa  or  skin,  but  the  process  rarely  passes  beyond  the  tributary 
3^*^ph-glands.  (3)  The  later  advance  of  the  process  occurs  inter- 
?j^lDtedly  or  gradually,  so  that  it  can  be  traced  clearly  at  autopsy.  (4) 
**-"^3t^nsion  usually  occurs  along  the  lymph  vessels  and  glands. 


I.  Tuberculosis  Miliaris  Acuta. 

definition. — An  acute  general,  sometimes  almost  uni\t^isal,  embolic 
^^^^jsemination  of  the  tubercle  bacillus  in  great  numbers,  by  the  blood 
^"^^^  lymph  stream.  It  results  pathologically  in  the  formation  of  miliarj* 
^^''-^rcles,  which  are  wide-spread  in  various  tissues,  and  it  produces, 
^^*  ^  *nically,  acute  toxaemia,  pulmonary,  meningitic,  or  other  symptoms, 
^^  *^  ^  is  invariably  fatal  in  a  few  weeks. 

^      ^Btiology. — 1.  Development. — ^Acute    miliary    tul)erculosis    always 

^^  ^^elops  from  a  tuberculous  focus.    This  is  found  in  direct  ratio  to  the 

^  ^v^fulness  of  dissection;  von  Buhl,  who  first  fully  described  the  affec- 

*^^^^  (1856-1858),  recognized  that  miliary  dissemination  occurred  by 

J    ^^^-J^orption  from  old  tuberculous  foci,  just  as  pyaemia  results  from 

^-^^^-al  suppuration;  and  he  found  the  primarj'  focus  in  90  per  cent,  of 

J^'-^t^s.     It  may  be  small  or  even  microscopic  and  may  easily  escape 

1  ^'^ action  (Pizzini,  Cornet,  Spengler),  hut  Simmonds  found  the  initial 

.^^^ion  in  1(X)  per  cent.    As  Cornet  remarks,  it  is  curious  that  miliary 

V*  ""^^erculosis  occurs  from  foci  so  small  as  to  be  easily  overlooked,  and 

.    ^t  large  tuberculous  lesions  so  seldom  result  in  miliary  disseniina- 

'^^.    A  description  of  all  primar}'  foci  would  be  an  enumeration  of 

^^^ry  possible  localization  of  tuberculosis. 

^.  Lesion. — Pulmonary  tuberculosis  is  the  most  frecjuent  lesion,  and 
^  Vises  over  50  per  cent.  (Ruehle,  Orth,  Litten)  of  the  cases  of  acute 
^•liary  tuberculosis  (which  occurs  in  3  per  cent,  of  the  cases  of  pul 


314 


THE  SFECiFlC  IXFECTIONS 


monary  tuberculosis).  Glandular  lesions  rank  next,  aiul  articular^ 
osseous,  geiu*to-uriiuir\\  and  serous-membrane  tuberculosis,  cause 
most  of  the  balance.  The  more  the  tubercle  is  indurated,  the  le-ss 
IS  tlie  danger  of  locid  or  general  dissemination. 

3,  Mode  of  Access  of  Bacilli  into  Blood  Stream, — Sir  Astley  Cooper, 
in  1798,  found  tubercles  in  the  thoracic  duct,  and  this  was  later  con- 
firmed by  Ponfick,  \Veigert,  Koch,  ami  Meisels.  In  1877,  Weigert 
demonstrated  that  tubercles  invade  tlie  vessel  walls,  which  Rokitausky 
had  declared  to  be  immune,  Tid>erculosis  reaching  a  vessel  usually 
causes  its  gradual  obliteration  and  in  this  way  keeps  the  process  local. 
In  some  cases  bacilli  reach  the  lumen  of  the  vessel  and  are  distributed 
in  the  direction  of  its  current*  Two  views  are  held  as  to  the  nature 
of  the  involvement  of  the  vessels:  (a)  that  of  Weigert,  who  thought 
the  most  frequent  process  was  periangitis,  by  which,  for  instance^ 
a  easeated  gland  became  adherent  to  and  emptied  into  a  vein;  and 
(6)  that  of  Benda,  who  contended  that  the  common  lesion  was  eofl 
angitis,  by  which  tubercle  bacilli  h)dged  in  the  vessel's  intima,  and, 
grotiping  there,  further  disseminated  the  infection.  One  of  the  most 
common  methods  is  periadenitis  of  a  tuberculous  bronchial  gland,  its;| 
a*lbesion  to  a  pulmonary  vein,  and  final  rupture  into  it.  Tuberculous, 
lesions  may  rupture  into  the  veiui  azygos,  pulmonary  artery,  aorta » 
thoratnc  duet,  jugular,  thyroid,  supra-renal,  or  renal  veins,  into  the 
cav^e,  or  into  ttie  brain  sinuses*  From  the  pleurfe  and  peritoneum 
infection  may  travel  directly  to  the  thoracic  duct, 

4.  Ori^ani  Involved. — (a)  Rupture  into  a  pulmonarj^  vein  floods 
the  arterial  circulation  witli  bacilli,  whence  miliary  deposits  occur  in 
the  brain,  choroid,  liver,  spleen,  kidneys,  thymus,  thyroid,  heart 
(myocardium  near  pulmonan^  arterj'),  bones,  serous  and  mucous 
membranes,  and  in  the  blood-vessels  themselves,  (b)  Rupture  into  a 
portal  venous  radicle  affects  chiefly  the  liver,  (c)  Into  the  pulmonary 
artery,  the  lungs,  and  (r/)  into  a  peripheral  arterj%  the  tissue  supplied 

by  it; 

6,  Degree  of  LesioE. — Acute  generalization  only  follows  the  intro- 
duction of  large  numbers  of  bacilli,  for  they  do  not  multiply  in  the 
blood.  A  few  Iracilli  reaching  the  circulation  cause  a  solitary  tubercle 
in  some  organ — for  example,  in  the  brain.  Repeatetl  ruptures  of 
moderate  numbers  of  bacilli  lead  to  the  so-called  chronic  miliary 
tuberculosis  (j\  i.), 

6,  Predisposing  FactorB. — Though  miliarj^  dissemination  may  oecu; 
at  any  age,  it  is  most  frequent  in  children  at  the  developmental  period, 
especially  between  one  and  four  years  of  age,  because  the  circulation 
is  faster,  metabolism  is  quicker,  thrombosis  of  the  vessels  is  less  fre- 
quent, tissue  reaction  is  less  marked,  and  the  lymph-vessels  and  spaces 
are  wider.  Depleting  factors,  pregnancy,  the  puerperium,  trauma # 
bone  operations,  measles,  jjertussis,  mixed  infections,  and  the  spring 
and  summer  months,  are  somewhat  pretlisposing  causes. 

Symptoms.— The  clinical  picture  varies  greatly,  depending  on  (a) 
the  quality  (virulence)  and  quantity  of  the  bacilli;    (h)  the  toxins 
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thrown  into  the  circulation  from  the  primary  ruptured  focus;  (c) 
the  toxins  developed  elsewhere  by  the  bacilli;  and  (d)  the  localization 
of  the  tubercles  formed.  Naturally  toxsemic  symptoms  precede  local 
symptoms. 

.1.  Temperature. — Continuous  fever  may  be  observed  in  very  acute 

oases  with  wide-spread  localization,  which  do  not  involve  the  brain; 

as  a  rule  it  is  lower  than  that  of  typhoid.    Remittent  or  intermittent 

fever  is  more  common;    miliary  tuberculosis  following  pulmonary 

phthisis  may  change  neither  the  hectic  fever  of  the  latter  nor  its  eu- 

ji^horia.    The  iypus  inversus  may  occur,  though  it  usually  lasts  but  a 

-f^w  days  (Bruniche).    In  17.5  per  cent,  of  cases  (Rheinhold)  the  course 

i^  afebrile;  involvement  of  the  brain  or  meninges  lowers  the  tempera- 

^vjire  or  renders  it  variable;  hemorrhages,  vomiting,  or  diarrhoea,  may 

^iJ^press  the  fever  (Litten);  low  temperatures  are  common  in  the  aged, 

i  -mr^  the  ambulant,  and  in  bronchitic  or  cardiac  types. 

2.  Oircalation. — (a)  The  pulse  is  faster  than  is  proportionate  to 
t  l^e  degree  of  fever,  being  120  in  the  early  stages  and  140  to  160  later; 
t^Mr^e  blood-pressure  is  low  but  dicrotism  is  infrequent;  a  pulse  under 
I.  C30  is  very  rare  and  nearly  always  occurs  in  old  people  and  in  cases 
o:C  meningitic  localization,  (b)  The  heart  is  somewhat  dilated  and  an 
a-I^^ical  systolic  murmur,  with  accentuation  of  the  second  pulmonic 
s^z^  iind,  is  fairly  frequent,  (c)  A  pericardial  rub  is  heard  on  rare  occa- 
sm<zjns,  and  is  due  to  roughening  of  the  serosa  by  the  miliary  eruption 
( ^t_-.itten).  (d)  Tubercle  bacilli  were  first  found  at  autopsy  in  the  blood 
^,y^  Weischselbaum  and  Meisels,  and  clinically  by  Lustig  and  Rueti- 
°^^  ^ytT,  Sticker,  Ulacacis,  and  Doutrelepoint.  In  the  death  agony  from 
^^-■'^"ig  tuberculosis,  bacilli  may  enter  the  blood,  (e)  The  leukocytes 
**-^^  usually  not  increased. 

^.  Respiration. — Early  symptoms  are  frequent,     (a)   There  is  very 

^^'^en  a  severe  continuous  cough,  which  is  always  a  suspicious  symptom. 

^^  _  is  due  to  the  toxins  or  to  irritation  of  the  vagus  twigs  by  abundant 

F^^Jiary  nodes  in  the  lung;   it  causes  considerable  muscular  pain,  but 

'^^'^le  voiding  of  sputum  and  ceases  later  if  the  brain  becomes  involved. 

.'      -^  The  breathing  is  increased  to  40  or  60  in  adults,  and  to  80  or  90 

^'^      <?hildren,     (c)   Dyspnaa  and  cyanosis  develop  from  irritation  of  the 

^^,^us  (Ruehle)  or  from  diaphragmatic  involvement  (Rheinhold).    The 

.   ^^hypnoea,  dyspnoea,  and  cyanosis,  are  peculiarily  significant  diagnos- 

^^^^ly  in  that  they  have  no  adequate  explanation  in  the  physical 

^^  ^ings.     (d)  The  sputum  is  scant,  foamy  white,  and  mucous,  in  acute 

^^-^^s.    It  seldom  contains  dots  of  blood,  and  is  rarely  rusty  without 

.^^  presence  of  complicating  pneumonia.    It  may  be  more  abundant 

^^      subacute  cases,     (e)  The  physical  findings  are  not  as  marked  as 

:^^  urgent  respiratory  symptoms  would  indicate.     A  tympanitic  note 

^^     "^ery  frequent,  resulting  from  relaxation  of  the  lung,  or  from  acute 

^^^^physema  from  coughing.     Dulness  only  results  from  older  tuber- 

^*y^*ous  foci  in  the  lung,  or  from  complicating  atelectasis  or  consolida- 

^^^^^.      Auscultation    often    reveals   fine   rales,  which   are  especially 

^^Sgestive  when  they  occur  over  the  upper  chest,  where  stasis  is 
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uncommon.  Jiiergensen  notes  a  fine  pleura!  rub,  wliich  is  due,  he 
thinks,  to  pleura!  tubereles.  A  terminal  pulmonary  fpdema  is  frec|uent* 
At  iiutopsy  innumerable  tran^hieent  nodes  are  scattererl  through  the 
lung,  and  are  most  apparent  on  oblique  illumination. 

4.  Kervous  System* — Nervous  symptoms  may  predominate,  and 
may  result  from  toxaemia  (Hlce  the  symptoms  following  tulierculin 
injection),  or  from  central  organic  changes,  (a)  The  toxa'mic  symp- 
toms are  headache,  dulness,  vertigo,  and  tinnitus;  these  are  followed 
by  delirium,  muscular  adynamia  and  tremor,  and  result  in  sopor, 
which  is  broken  by  fits  of  delirium,  and  finally  in  coma.  In  rare 
instances  coma  may  develop  early  in  an  apoplectiform  fa^shion,  or  the 
sensorium  may  be  normal,  ib)  Meningilic  symptoms  (see  Diseases 
OF  Meninges)  may  develop,  such  as  headache,  variable  pulse  and 
respiration,  tenderness  of  the  spine  with  retraction  of  head  and  spinal 
rigidity,  narrow  and  then  wideneil  pupils,  strabismus,  paralysis  of 
other  cranial  nerves,  Kernig's  sign,  clonic  contractions,  convulsions, 
and  coma.  The  findings  at  autopsy  are  essentia!!/  those  of  tuber- 
culous meningitis(t'.  Meningitis). 

5*  Di^estiTe  System. — The  tongue  is  febrile  and  there  is  anorexia. 
Nausea  and  vomiting  are  usually  meningitic.  There  is  usually  con- 
stipation and  the  abdomen  is  normal.  Diarrhai'a  is  infrequent,  but 
bloody  stools  niay  occur  with  tympany  and  without  ulceration  (S^e, 
Rheinhold).  Litten  once  heard  a  friction  rub  over  the  liver.  Ascites  is 
infrequent  in  miliary  tulierculosis  of  the  peritoneum  (as  distinguished 
from  tuberculous  peritonitis).  Miliary  tubercles  may  occur  in  the 
stomach  and  bowels,  mostly  in  children. 

6.  Choroidal  Tubercles. — These  were  first  found  at  autopsy  by 
Nanz  (bS57),  Nusch  anfl  Cohnheini,  and  ciinically  by  von  Graefe 
(1857)  and  l^ber.  They  are  said  to  occur  in  l»j  per  cent.  (Rheinhold), 
22  per  cent.  (Demme),  and  75  per  cent  (Litten)  of  the  cases.  They 
are  most  hkely  to  be  found  when  the  tuberculosis  is  verj*  general. 
They  occur  singly  or  in  large  numljers  (52,  Cohnheim),  usually  in 
!x)th  eyes  as  whitish-yellow  protuberances  with  irregular  washeil  bor- 
ders. They  become  quite  large,  for  they  cause  so  muc*h  atrophy  of 
the  retinal  pigment  layer  which  covers  them  that  they  can  be  seen 
through  it.  Daily  examination  for  them  is  necessary,  as  they  fre- 
quently develop  in  half  a  day.  They  are  seen  only  after  one  or  several 
weeks.     Tl^ubercles  of  the  choroid  are  depicted  in  Plate  VI,  Fig.  6-) 

7.  Other  Symptoms. — Emaciation  is  often  pronounced;  one  of 
Wunderlich's  cases  was  reduced  to  one-quarter  of  his  ordinary  weight. 
The  spleen  U  enlarged  in  70  per  cent.  (litten),  but  is  usually  smaller 
than  it  IS  in  typhoid^  except  in  children,  where  it  may  assume  great 
dimensions.  Collin  observed  swelling  of  the  lymphatic  glands,  which 
in  one  instance  became  enormous.  The  urine  is  concentrated  and 
darJc,  from  the  fever  and  from  sweating,  may  contain  albumin  or  pep- 
tone, and  quite  often  shows  the  diazo  reaction.  Rosenstein  ob.served 
anuria,  especially  in  children.  Hemorrhages  into  the  gums,  nose^ 
retinflB,  and  intestines,  are  infrequent  and  possibly  result  from  mixed 


6.  Tubercles  in  choroid.  7.  Syphilitic  choroidoretlnitis.  8.  Albu- 
minuric retinitis.  9.  Hemorrhages  in  pernicious  aneennia. 
(F'Igures  ]  to  3  are  fY*om  Jaeger  and  the  balance  are  ffom  Sahli. 
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tains  sagolike  bodies  which  are  composed  of  alveolar  cells  transforined 
into  a  rayelii^  substance.  It  later  becomes  yellow  from  admixture  of 
pus,  or  yellow  or  red  from  saprophytic  organisms,  such  as  sarcina*,  or 
the  bacillus  aureus  or  squamosus.  A  green  tinge  may  result  from  the 
bacillus  pyocyaneus  or  fluorcscens.  Blood  may  give  it  a  red,  rusty» 
flesh-like,  or  chocolate  hue.  It  tastes  sweet  and  smells  slightly  foetid. 
Its  amount  varies  from  a  few  globules  to  over  a  pint.  It  is  more  abun- 
dant in  cavities  than  it  is  in  extension  of  tuberculosis  by  the  blood-  or 
lymph-vessels;  it  stagnates  before  death,  because  of  the  patient's  mua* 
cular  weakness;  women  and  children  are  prone  to  swallow  the  sputum. 
Nummular  sputum  from  cavities  is  flat,  **coiu-Hke/'  greenish-gray, 
extremely  abundant,  ami  sinks  in  water,  as  it  is  airless;  it  occurs  in 
other  than  tuliereulous  cavities,  as  in  bronchiectasis.  The  only  char- 
acter istw  of  the  sputum  is  the  tnbercle  baciitun  (t?. «.)»  which  is  found 
only  in  tuberculosis;  it  may  l>e  seen  before  the  advent  of  any  physical 
finding,  but  in  other  cases  it  must  be  sought  repeatedly,  as  it  appears 
only  when  ulceration  communicating  with  a  bronchus,  develops.  The 
tubercle  bacillus  is  found  in  only  one-third  of  the  cases  of  incipient 
tuberculosis.  Other  bacteria  and  saphrophytes  are  frequent  (r.  Bac* 
TERiOLOGY,  8).  If  the  patient  expectorates  into  water  a  crumbling  pre- 
cipitate, rich  in  bacilli,  h  obtained  (Vircliow).  Elajttic  fibers  are  found 
in  70  to  90  per  cent,  atid  originate  from  the  vessels,  or  from  the  par- 
enchyma of  the  lung.  The  elastic  fibers  from  the  vessels  are  elongated 
and  twisted,  and  sometimes  considerable  shreds  of  the  vessel-wall  are 
seen;  the  elastic  fibers  from  the  bronchi  are  also  long  and  twining; 
those  from  the  lung  substance  often  show  its  alveolar  arrangement. 
Elastic  fibers  can  often  be  located  by  flattening  the  sputum  between 
two  plates  of  glass  and  picking  out  the  yellowish  areas  for  microscopic 
examination.  Treatment  with  caustic  potash,  and  centrifuging,  facil- 
itate their  detection  when  they  are  scanty.  They  merely  denote  a 
destructive  process,  hence  a  re  also  found  in  abscess,  gangrene,  inf  a  K*tion^ 
and  in  pneumonia.  Detritus,  pus  cells,  red  cells,  alveolar,  bronchial 
and  buccal  epithelium,  myelin  droplets  and  pigment,  are  also  found. 
The  so-called  calculi  of  the  lung  are  sometimes  voided;  they  are  cal- 
cified particles  from  old  areas  of  caseation,  from  bronchial  obstruction, 
or  from  peribronchial  lymph  glands;  from  the  glands  large  calcarious 
masses  mav  cause  fatal  obstruction  of  the  trachea,  or  suffocation  mav 
be  averted  only  by  immediate  low  tracheotomy.  Chemistry:  ^  to  98 
per  cent,  of  the  sputum  is  water;  3  to  11  per  cent,  is  organic,  and  less 
than  1  percent,  is  inorganic  matter;  tyrosin,  glycogen,  urea,  lecithin, 
cholesterin»  fatty  acids,  nuclei  u,  and  a  pepsin -I  ike  ferment,  may  be 
found.     (See  Plate  VII  for  tubercle  bacilli  and  elastic  fibers). 

3.  H.EMonTSis.— Hiemoptysis  (ha^moptoe,  spitting  of  blood)  occurs 
in  a  variable  percentage.  Prior  saw  it  in  37  per  cent,  of  1  »(X)0  cases; 
others  place  it  at  66,  80,  or  even  90,  per  cent.;  it  is  more  frequent  in 
adult  males  than  in  females  and  is  rare  before  puberty,  (a)  Early 
hiEmoptystiJi  is  due  to  erosion  of  the  mucous  membrane,  or  often  erosion 
of  a  small  vessel  by  tubercles  in  its  perivascular  lymph  sheath.    The 


PLATE  VII. 


Tubercle  Bacilli  and  Elastic  Fibers. 
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toxins  usually  prevent  extensive  early  hemorrhage  by  causing  coagu- 
lation in  the  vessels  in  and  near  the  affected  lung  area.    Hcemoptysis  is 
the  first  symptom  in  4  per  cent,  of  phthisis  cases  and  is  fairly  often 
(16    per  cent.)  the  only  symptom,  the  patient  never  having  future 
trouble;   in  most  cases,  however,  other  symptoms  develop;  bacilli  and 
elastic  fibers  may  be  seen  at  the  time  of  bleedipg.    Reiche  recently  cor- 
roborated the  old  statement  that  early  haemoptysis  is  not  unfavorable. 
A'he    bleeding  often  occurs  without  cause,  coming  on  suddenly  with  a 
warm,  salty  taste  in  the  mouth  and  the  evacuation  of  a  dram  or  more  of 
bright  frothy  blood,  either  clear  or  mixed  with  mucus ;  small  particles  of 
J^^rker  blood  are  brought  up,  for  a  few  days,  after  which  it  disappears; 
la  4,125  of  the  Brompton  Hospital  cases,  69  per  cent,  evacuated  less 
fl^an  half  an  ounce.    In  other  instances  haemoptysis  is  excited  by  cough- 
^^g>   laughing,  bathing,  exertion,  or  excitement.     Bubbling  rales  may 
DC  heard  on  the  side  of  the  lesion,  and  moulds  of  the  bronchioles  may 
"^  Voided.    F.  Strieker  collated  900  cases  of  haemoptysis  in  the  German 
army  among  1,728,505  soldiers,  between  1890  and  1895;  in  480  cases 
there  was  no  cause,  and  of  these  87  per  cent,  were  tuberculous;  of  43 
cases  brought  on  by  exertion,  74  per  cent,  were  tuberculous;  and  of  24 
^ases  due  to  trauma,  half  were  tuberculous.     The  occurrence  of  early 
hemorrhage,   before  other  symptoms  of  phthisis,  led  Hippocrates, 
^<^rhaave,  Van  Swieten,  Morton,  Graves,  Niemeyer,  and  others,  to 
^ink  that  haemoptysis  caused  phthisis^,  while  Laennec,  Louis  and 
^  ''aube,  correctly  regarded  it  as  a  symptom  of  already  established 
phthisis.    The  earlier  idea  is  explained  by  the  fact  that  in  bleeding, 
^^ood  and  bacilli  may  be  aspirated  into  other  parts,  in  which  the  process 
^T^velops  anew  (v,i.  Acute  Forms);    fever  following  haemoptysis  is 
^^xtfore  rather  ominous,     (b)  Late  hc^mopiysis  may  be  slight  or  pro- 
^y  ^^.  Profuse  bleeding  is  usually  due  to  erosion  of  bloodvessels  running 
^^^^ss,  or  in,  the  walls  of  cavities,  which  are  frequently  aneurysmatic 
^^-^smussen) ;  occasionally  larger  vessels,  such  as  the  pulmonary  artery. 


^^1^^  ulcerated.  Amounts  as  large  as  a  pint  or  a  quart  may  sometimes 
^*^^rtout  of  the  mouth,  causing  acute  anaemia,  suffocation,  or  rapid 
j^'^^Dguination.  Blood  may  accumulate  in  large  cavities,  never  reach- 
^  ^  the  air  passages.  While  haemoptysis  is  usually  a  sign  of 
J-     ^^^rculosis,  it  may  occur  from  other  causes   (v.  Diseases  of  the 

J       '^.  Dyspncea. — ^This  is  infrequent,  even  when  the  respiratory  area 

Enormously  contracted,  just  as  it  is  absent  in  pleurisy  of  gradual 

jj^^^^t;  it  is  often  absent  even  with  great  infiltration,  great  cavity  for- 

•    ^*t:ion,  or  induration  of  two-thirds  of  the  respiratory  space,  whereas 

»      Sudden  miliary  tuberculosis  the  dyspna»a  is  great.     In  some  cases 

^j^^pnoea  is  neurotic,  or  it  may  follow  pressure  of  swollen  glands  on 

E    vagus,  anaemia,  stagnating  secretion,  extensive  vicarious  emphy- 

i   ^^a,  or  massive  pleural  adhesions.    It  is  most  often  due  to  the  rapid 

^^rt  action.     In  the  last  stages  it  may  cause  orthopnoea  and  can 

^^Ult  from   intercurrent   bronchitis,  pneumonia,  or   pneumothorax. 

^^^Tnain  S^  has  described  a  tuberculous  pseudoasthma. 

21 
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5*  Pain. — Pain  is  moderately  frequent.  Its  location  may  be  apical, 
basal,  diaphragmatic,  or  on  the  anterior  part  of  the  chest  from  the 
clavicle  to  the  third  rib  or  under  the  scapula.  Its  character  is  usually  ^ 
sticking  and  intermittent,  hut  not  intense;  the  skin  is  often  hv^^er-^B 
ffisthetic  to  pressure  and  palpation.  Its  cause  is  chiefly  acute  pleurisy,^^H 
for  lung  disease  causes  no  pain,  and  chronic  pleurisy  is  generally  pain« 
less;  other  causes  are  muscular  fatigue  from  coughing,  intercostal 
neuralgia,  and  less  often  intercostal  neuritis.  Pain  may  be  intense  in 
pneumothorax. 

(B).  General  Symptoms. — These  result  from  absorption  of  the  toxins 
secreted  in  the  local  lesions. 

1,  Fever. — Tins  is  present  in  the  great  majority  of  cases  and  is 
almost  invariable  in  the  early  stages.     Its  cause  is  somewhat  disputed; 
probably  the  dominant  factor  is  the  tuberculous  toxin,  whose  febril 
action  is  analogous  to  that  of  tuberculin;    secondary  infections  un 
doobtedly  may  cause  fever,  though  not  necessarily,  for  it  is  proven 
that  the  associated  streptococci  are  usually  far  from  virulent*     Fever 
marks  the  tubercle  formation,  fusion  of  foci,  advance  of  the  disease, 
degeneration  of  the  tubercle,  and  probably  secondary  infection;    its 
cessation  is  synchronous  with  tem|jorary  or  permanent  arrest  of  the 
disease  as  manifested  by  improved  health,  strength,  and  weight.     Its 
height  and  course  are  somewtiat  influenced  by  the  indivitlual;    labile 
individuals  possess  labile  temperature  centres  (de  Renzi);  fe%"er  can 
not  be  classified  by  the  clinical  stages,  as  incipient  fever,  ulceration, 
fever,  etc. 
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Heetic^fvver  curve  in  phthitui. 

Types, — -Interuiittent  fever  may  exactly  resemble  malaria  and  cSmi 
be  detected  only  when  registered  every  two  or  three  hours;  reinil*] 
tent  fever  most  often  occurs  late  in  the  clinical  course;  continuous] 
fever  occurs  early  or  in  acute  consumption,  though  it  rarely  resemble 
the  typhoid  curve;  in  some  cases  the  fever  falls  from  high  to  sut 
normal    registers,  sometimes   with   collapse,  which   was   !•  '  a9\ 

unfavorable  by  lluehle;  the  typm  inverses  with  morning  tv  tiomj 

and  vesperal  solution  is  ver\*  uncommon.     Fever  may  be  absent  ic 
cases  of  ohl  cavities  and  of  fibrous  induration.    Chills  have  no  relatiom^ 
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to  the  fever  nor  to  its  intensity.  As  fever  is  indicative  of  toxeemia,  it  is 
often  associated  with  anorexia^  emaciation,  and  other  symptoms  to  be 
immediately  described. 

2.  The  Blood. — (a)  The  red  cells  rarely  number  less  than  2  million, 
though  Limbeck  records  a  case  with  but  730,000;  the  anaemia  may 
antedate  all  other  symptoms,  whence  the  frequent  confusion  of  chlor- 
amemia  and  incipient  phthisis.  Again,  anaemia  may  be  inconspicuous 
or  late.  In  some  cases  the  red  cells  are  increased,  notably  in  individ- 
uals prone  to  haemoptysis  (Mircoli).  (b)  The  haemoglobin  may  fall  to 
25  per  cent.,  but  averages  70  to  80  per  cent.;  it  may  be  decreased 
more  than  the  number  of  red  cells,  therein  resembling  chlorosis  (chlor- 
anctmie  tuberciUeuse),  (c)  The  leukocytes  may  be  normal;  again, 
in  cavity  formation  (secondary  infection)  their  number  may  rise  to 
12,000  or  15,000;  they  are  increased  in  cases  of  caseous  pneumonia 
or  protracted  pyrexia;  after  injection  of  tuberculin  the  eosinophiles 
show  a  decided  increase,  (d)  Tubercle  bacilli  are  seldom  found  in  the 
Uood  except  in  the  death  agony. 

3.  Sweating. — ^This  is  more  important  than  in  any  other  disease. 

It  occurs  in  90  per  cent,  of  cases  (Louis).    The  most  likely  cause  is 

the  action  of  toxaemia  on  the  sweat-centre  in  the  medulla,  though  there 

are  many  other  theories.     Heavy  coverings  may  sometimes  cause 

sweating.    It  is  more  frequent  in  acute  than  in  chronic  phthisis  and 

in  younger  than  in  older  subjects.    The  term  "night  sweats"  is  used 

because  nearly  all  of  them  occur  in  the  night,  chiefly  between  2  and 

0  A.M.   They  are  most  frequent  when  cavities  are  forming,  and  in  the 

Iwt  stages.    They  have  no  constant  relation  to  the  fever  but  are  more 

frequent  when  it  is  variable. 

i  Pulse. — The  pulse  is  rapid,  digestion  is  frequently  disturbed, 
niuscular  strength  is  reduced,  and  nutrition  is  depreciated  (v.i,  Com- 
^ucATioNs,  for  details). 

(C).  Physical  Signs — In  adults,  the  apex  of  an  upper  lobe,  more  often 
the  right  than  the  left,  is  first  affected  (Laennee).  The  reasons  ascribed 
^^  various,  such  as  a  poor  apex  blood  supply,  slower  lymph  current, 
and  less  expansion, — which  are  scarcely  proven.  It  is  more  correctly 
held  that  coughing  drives  infection  upward  from  the  bronchi,  and 
J^^the  clavicle  or  first  rib  compresses  the  bronchi  passing  to  the  apex, 
l^e  summit  of  the  apex  is  not  invaded  first.  Birch-Hirschfeld,  in 
?^v  cases  which  died  from  causes  other  than  tuberculosis,  found  that 
1*^  24  per  cent,  the  disease  began  in  the  fourth  or  fifth  order  of  bronchi 
"*^he  upper  lobe  and  that  the  posterior  were  affected  earlier  than  the 
*^^rior  divisions. 

.  !•  IxsPECTiON. — (a)  The  nutrition  may  be  good,  but,  later,  eraacia- 
|!^  is  marked.  The  face  is  pale,  the  cheeks  hectic,  the  nose  pointed, 
.^es  hollowed  and  glistening,  the  neck  thin,  and  the  chest  is  altered 
^^rious  ways;  in  some  cases  it  is  long  and  narrow,  with  wide  inter- 
^P*^,  sharp  costal  angles,  prominence  of  Louis*  an^le,  and  more 
![^cally  directed  ribs;  in  others  it  is  flattened  anteroposteriorly  and 
^  ribs  are  closely  apposed;   in  still  others  the  funnel-chest  may  be 
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seen.     Laennec  recognized  that  the  '* paralytic  chest"  was  the  resul 
and  not  the  cause  of  phthisis.    Examining  the  patient  in  a  good  Hgh 
the  foUomrig  may  be  noted:    {h)  defwieni  expan^^ian  above  or  belo 
the  ch^vicles,  especially  when  examined  from  behind  and  above;   i 
the  lower  chest,  an  impaired  or  absent  excursion  of  the  diaphragm 
(Lit ten's  phenomenon).     Deficient  expansion  may  be  due  to  pleural 
adhesions,   to  atelectasis  of  the  lung  resulting  from  caseous  nodes 
obstructing  the  bronchi,  to  a  ca\ity,  or  to  gradual  induration  of  the 
focus,  which  is  an  effort  towards  encapsulation  and  recovery,     (i 
Distention  of  the  chest  may  be  due  to  vicarious  emphysema,  efFusi 
pleurisy  or  pneumothorax,    (d)  The  cardiac  impulse  may  be  increase 
by  retraction  of  the  left  lung  away  from  the  heart. 

2.  Palpation, — Palpation  shows  (a)  decreased  exfansion^  elicited  by 
standing  behind  the  patient  with  the  thumbs  above  either  clavicle 
and  the  fingers  below  it,  or  by  standing  in  front  of  the  patient  an 
applying  the  spread  fingers  and  hands  over  the  anterolateral  part; 
of  the  thorax;    (6)  increased  vocal  fremitus^  obtained  when  the   lung 
is  infiltrated  (caseous  foci  or  pneumonia),  indurated  or  is  the  seat  ' 
cavities,  all  of  which  increase  conduction  of  the  voice-sounds  fro 
the  bronchi.     The  depth  of  the  focus  is  a  factor,  superficial  lesion 
showing  more  dearly  than   deep  ones;    thick  pleural   adhesioits  o] 
plugging  of  the  bronchi  with  caseous  material  decrease  the  fremitus. 
(c)  The  systolic  distention  of  the  pulmonarj'  artery  and  the  secon 
pulmonic  closure  are  better  felt  when  the  lung  retracts  from  the  heart 
or  when  it  is  infiltrated  in  its  vicinity. 


le 


3,  Percussion. — (a)  Incipient  infiltration  of  the  apex  gives  a  short 
percussion  note,  which  later  becomes  dulL     According  to   Grawi 
the  apex  is  first  involved  in  88  per  cent,  of  cases,    Dulness  is  detect< 
in  the  apex  or  imder  the  middle  of  the  clavicle,  at  which  level  Birch 
Hirschfeld   found   the   anatomical    beginning  of  tuberculosis.     The 
apircs  are  best  percussed  when  standing  behind  the  patient,  and 
should  be  remembered  that  the  right  apex  is  normally  less  resonant 
than  the  left.    The  lung  tissue  lying  behind,  or  near,  the  cla^*icle  can 
be  well  tested  by  gently  tapping  the  clavicle  wnth  one  finger.     The 
apex  reaches  1  to  2  inches  above  the  clavicle,  and  behind  to  the  vtr- 
tehra  prominens.    Piorry,  Friedreich,  and  Eichhorst,  demonstrated  thai 
impaired  resonance  is  produced  only  by  consolidation  measuring  1 J  b; 
2^  inches  in  area  and  within  }  inch  of  the  surface,  and  that  foci 
these  dimensions  lying  deeper  than  2  inches  escape  detection.    Oeste 
reich  holds  that  a  focus  as  large  as  a  cherry  may  cause  dulness.    Smal 
multiple  or  deep  foci  give  a  tympanitic  note.    To  detect  slight  earl 
alterations  in  note,  percussion  should  be  gentle,  symmetrical  part; 
should  be  compared  and  the  patient  should  hold  his  breath  in  full 
inspiration;    the  muscles  must  be  relaxed,  and  it  should  be  recalled 
that  each  patient  has  his  own  percussion  note,  which  varies  with  the 
individuaFs  muscles,  fat,  and  bones.     Often  the  first  dulne^  of  con- 
solidation is  found  behind,  in  the  supra-  or  interscapular  region, 
dulness  may  extend  from  the  clavicle  to  the  second  and  third  costat 
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cartilages,  then  to  1.5  inches  below  the  apex  of  the  lower  lobe  at  the 
level  of  the  fifth  dorsal  vertebra;  this  area  is  almost  always  involved 
when  the  upper  lobe  shows  distinct  consolidation;  extension  occurs 
outward  and  downward  along  the  interlobar  fissure;  then  it  extends 
to  the  apex  of  the  upper  lobe  on  the  other  side.  (6)  Shrinking,  or 
fibrous  induration,  and  a  thickened  pleura,  give  apical  or  other  dulness. 
Sometimes  the  lung  becomes  vicariously  emphysematous  about  an  old 
focus  which  is  thus  hidden  clinically  and  pathologically,  (c)  A  tym- 
panitic, or  cracked-pot  resonance,  may  be  obtained  over  cavities  (r.  i.); 
percussion  over  a  cavity  sometimes  induces  sudden  evacuation  of  its 
contents. 

4.  Auscultation. — ^Thisisthe  most  important  aid,  next  to  the  micro- 
scopic examination  of  the  sputum,  (a)  The  vesicular  murmur,  espe- 
cially at  the  apex,  is  altered, — for  detection  of  which  the  patient  is  best 
examined  without  deep  breathing  or  coughing;  the  jerky  ** cog-wheel" 
breathing  may  be  due  to  small  tubercles  in  the  pleura  or  bronchi, 
somewhat  stenosing  their  lumina;  it  is  only  suggestive  and  occurs  in 
normal  individuals;  Potain  considers  it  due  to  pounding  of  the  heart 
on  the  lung  during  inspiration  (also  a  cause  for  the  cardiorespiratory 
sj'stolic  whiff,  which  is  heard  in  the  front,  sides,  and  back,  of  the  chest 
during  deep  inspiration,  in  healthy  as  well  as  tuberculous  subjects). 
The  breathing  may  be  weak,  indeterminate,  or  puerile,  A  rude,  rough 
inspiration  may  be  heard,  which  is  due  to  peribronchial  tubercles  com- 
pressing the  bronchioles.  The  expiration  is  frequently  prolonged, 
rougher,  and  higher  pitched,  in  apical  "catarrh";  it  is  long,  sharp,  and 
bronchial,  in  older  foci.  It  must  be  remembered  that  the  breath-sounds 
are  physiologically  higher  pitched  on  the  right  than  on  the  left  side, 
and  that  what  seems  clinically  to  be  catarrh  is  often  consolidation, 
pathologically.  (6)  Bronchial  breathing  is  caused  by  various  consoli- 
dations (tuberculous, pneumonic,  neoplastic, or  gangrenous  infiltration) 
and  by  cavities,  tuberculous  and  otherwise.  Bronchial  breathing  of 
moderate  degree  is  physiological  in  the  interscapular  region,  but  is 
considerably  less  intense  than  that  of  consolidation,  (c)  Rales  are 
rather  an  evidence  of  infiltration  (consolidation)  than  of  '*  catarrh  ".  If 
they  are  heard  in  the  apex,  the  presence  of  tuberculosis  should  be  sus- 
pected, though  they  may  occasionally  occur  there  physiologically. 
The  vibrations  of  the  accessory  muscles  of  respiration,  when  the  patient 
takes  a  long  forcible  breath,  may  he  confused  with  rales,  but  are  easily 
differentiated  after  a  little  experience.  Rales  may  not  l)e  heard  unless 
the  patient  breathes  deeply  or  coughs,  and  auscultation  should  be 
made  before,  and  then  after,  coughing  and  deep  insj)iration.  In  incip- 
ient consolidation,  small  crackling  crepitant  rales  are  heard  over  the 
alveoli  and  smaller  bronchioles,  at  the  end  of  inspiration;  they  later 
become  larger,  ringing  and  resonant,  which  proves  that  the  alveoli 
and  bronchioles  have  become  airless  over  a  considerable  area,  or  that 
softening  or  formation  of  cavities  is  in  ])r()gress;  scattered,  clear, 
large,  crackling  rales  are  heard  over  small  cavities  in  the  apex  or 
in  the  smaller  bronchi,  and  indicate  a  viscid  secretion.    Clicking  rales 
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near  tlie  heart  may  occur  in  the  systole,  as  the  heart  beats  upon  ac 
arljaeent  infiltration.  In  emphysematous  patients,  whose  chests  ex- 
hibit sibilant  and  bubbUng  rales,  auscultation  and  diagnosis  of  develop- 
ing tuberculosis  may  be  most  difficult,  (d)  Brtmchophony  (a  bronchia 
t|iiali{y  imparted  to  tlie  %oice-sounds)  is  heard  when  the  patient  counta 
or  speaks  during  auscultation;  it  indicates  infiltration  or  cavity  for- 
mation but  is  absent  when  the  bronchi  are  plugged  with  secretion.^ 
/Efjophonif  is  merely  a  higher  grade  of  bronchophony  and  occurs, 
Skoda  demonstrated,  in  cases  of  consolidation,  in  middle-siz.ed  eavitiesj 
anrl  above  pleural  exudates  and  transudates.  (/')  Pleural  friction  maj 
result  from  rough  tubercles  in  the  pleura,  or  from  fibrinous  pleurisyJ 
(/)  A  systolic  bruit  over  the  subcla\ian  artery  is  probably  due 
pleural  adhesions  to  the  artery. 

o.  RoKNTGEN  IlAYH.^The  rays  show  shadows  which  may  be  due  U 
consolidation,  thick-walled  cavities,  calcified  foci,  gangrene,  pleura 
callus,  or  pleural  exudate.    The  excursion  of  the  diaphragm  can  be 
foIlo\^ed;    shadows  toward  the  apices,  due  to  the  muscles,  may  be 
readily  eliminated,  by  moving  the  arms;   the  results  are  often  confu^ 

The  findings  of  inspection,  palpation,  percussion  and  auscultation 
are  grouped  together,  because  they  are  found  together  clinically,  one 
part  showing  the  signs  f>f  consolidation,  another  those  of  cavity  M 
mation  or  of  induration.    To  summarize,  {a)  the  i^kftLH  of  corii<ohdatifjf\ 
are  flecreased  expansion,  increasefl  vocal  fremitus,  initial  tympany  fo^ 
lowed   by   duhiess,   high-pitched  expiration,  then   distinct   Iironchial 
breathing,  crepitant  rales  and  bronchophony;    (b)  the  sign^  of  indura^ 
(ion  are  retraction,  or  lagging  behind  of  the  fibrous  area  on  breathingJ 
pleural    adhesions,   increased   vocal    fremitus,   dulness,   usually   larg 
rales,  bronchial  breathing  and  bronchophony,    (c)  The  ^iffUH  of  cariti^ 
forniQlion  are:    (i)  increased  vocal  fremitus,  if  it  is  near  the  surface^ 
(ii)  tympanitic  note,  which  may  increase  in  intensity  when  the  cavit) 
is  percussed  with  the  mouth  open  iWinlricirs  change  of  note;    it  ia 
alst>  observed  in  cases  of  consolidation  lying  over  a  bronchus),  when  it 
is  percussed  during  inspiration  (Friedreich's  change  of  note),  or  whei 
it  IS  percussed  with  the  patient  in  the  sitting  posture   iOerhardt*j 
change);   the  note  may  be  metallic;  the  cracked-pot  note,  I^aeniu*c*jl 
bruit  de  pot  f*^lt^,  is  obtained  in  cases  of  su|>erficial  cavities  mea^iurini 
2^  inches  with  thin  walls,  which  communicate  with  an  open  bn>nchu4 
by  a  small  opening;   variation  in  the  percussion  note  from  aecumula 
tion  (dulness),  or  emptying  of  secretion  (tympany),  is  most  sugge5ti\i 
of  cavity  formation;   (iii)  the  breathing,* which  is  loudly  bronchial,  or 
if  the  cavity  is  (piite  large,  is  metallic,  amphoric  or  metamorphoicingj 
metamorphosing  breathing  is  breathing  which  begins  normally  an<[ 
sudtlenly  becomes  bronchial  (Seitz) ;  (iv)  bronchophony  and  iegophonvJ 
(v)  large,  resonant  rales,  which  are  the  most  frequent  antl  importauf 
finding;    metallic  rales  in  the  apices  are  most  suggestive  of  cavities| 
they  may  acquire  an  amphoric  character  in  very  large,  ihin-walk 
excavations;    (vi)  nummular  sputum;    (vii)  systolic  murmurs,  whicl 
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are  sometimes  booming  or  metallic,  and  are  due  to  propagation  of  the 
heart  tones;  they  are  occasionally  heard  at  some  distance  from  the 
patient. 

Cavities  are  due  to  the  breaking  down  of  caseous  areas  and  are 
usually  connected  with  the  bronchi.  Their  evacuation  into  the  bronchi 
is  partly  favorable,  in  that  the  infective  material  is  evacuated;  partly 
unfavorable,  because  it  opens  up  avenues  for  infection  by  aspiration. 
They  rarely  heal  by  obliteration;  they  may  leave  fistulous  cicatrices 
(Laennec's  cicatrices  fistuleuses);  if  they  are  held  by  adhesions  the 
cavity  remains,  contracting  cicatrization  being  impossible;  there  is 
always  danger  of  their  further  extension  by  secondary  infection,  or 
of  gangrene.  The  cavity  has  a  well-marked  limiting  membrane,  from 
which  pus,  nummular  sputum,  elastic  fibers,  and  grayish  granular 
detritus  composed  of  masses  of  tubercle  bacilli,  are  voided;  the  cavi- 
ties are  frequently  multilocular,  may  heal  on  one  side  and  extend  on 
another,  and  sometimes  occupy  an  entire  lobe  or  even  an  entire  lung. 
They  may  rupture  into  the  pleura,  pericardium,  or  bloodvessels;  in 
one  instance  the  author  saw  a  cavity  rupture  into  the  mammary  gland, 
resulting  in  diffuse  subcutaneous  emphysema. 

Stages  of  Pulmonary  Tuberculosis.— Tuberculosis  usually  develops 
for  six  to  eighteen  months  before  any  symptoms  appear. 

1.  Phthisis  Incipiens. — In  incipient  phthisis  the  general  and  local 
symptoms  appear  as  above  described,  with  fever,  anaemia,  and  rapid 
pulse.  The  modes  of  onset  are  various,  for  tuberculosis  may  simulate 
chlorosis,  malaria,  dyspepsia,  laryngitis,  or  bronchitis,  or  may  appear 
in  other  forms  more  directly  suggestive  of  tuberculosis,  such  as  haemo- 
ptysis, pleurisy,  or  cervical  adenitis.  The  physical  findings  are  uncer- 
tain or  absent. 

2.  Phthisis  Oonfirmata. — The  appearance  of  distinct  physical  find- 
ings indicate  not  incipient  phthisis,  but  confirmed  established  phthisis. 

3.  Phthisis  Oonsummata. — This  is  advanced  consumption,  with 
marked  hectic  fever,  cavitv  formation,  and  emaciation. 

Course. — The  average  case  of  **  chronic  ulcerative  phthisis/'  with 
the  symptoms  and  signs  already  described,  stands  midway  between 
the  following  verj'  acute  and  extremely  chronic  groups: 

iA).  Acute,  Galloping  or  Florid  Consumption. — This  type  probably 
always  develops  from  some  old  focus,  such  as  tuberculosis  of  the 
bronchial  glands,  or  from  a  small  cavity  which  by  rupture  disseminates 
Ae  process;  possibly  the  virulence  of  the  germ  is  greater  in  these 
J^ases;  pregnancy,  diabetes,  alcoholism,  measles,  whooping-cough, 
'nfluenza,  or  trauma,  may  be  the  immediate  cause. 

1-  Acute  Pneumonic  Form. — The  acute  pneumonic  form  is  acute 
^^^^us  pneumonia.  The  terms  are  employed  because  of  the  great 
clinical  resemblance  to,  and  confusion  with,  acute  lobar  pneumonia ;  l)ut 
^^  ^U3t  be  remembered  that  genuine  lobar  pneumonia  does  not  caseatc. 
^^  that  this  form  is  not  synonymous  with  tul)ercul()sis  compli- 
cated by  acute  pneumococcic  pneumonia,  which,  in  this  association, 
™"s  its  usual  course.     Acute  caseous  pneumonia  begins  in  an  indi- 
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vidual  in  seemingly  perfect  health,  or  perhaps  in  one  whose  health  is 
somewhat  but  not  suggestively  reduced.  An  initial  rigor  is  fairly  com- 
mon, Of  the  spitting  of  blood  may  be  the  first  symptom.  There  may 
be  coughj  pain  in  the  side,  rapitl  breathing,  and  sudden  fever,  which 
are  all  apparently  compatible  with  a  diagnosis  of  genuine  pneumonia. 
The  fever,  however,  is  remittent  or  intermittent,  and  more  variable 
than  in  lobar  pneumonia;  dyspncea  and  cyanosis  are  less  freijuent 
than  a  gradually  increasing  pallor;  sweating  is  usually  copious.  In 
a  few  days  clulness  prevails  over  a  lower  lobe  but  much  more  often 
over  an  up[)er  lobe  or  over  an  entire  lung.  The  breathing,  which  is 
at  first  indistinct,  may  remain  so  (Traube),  but  quite  often  becomes 
bronchial  and  is  associated  with  crepitant  and  coarse  mucous  rales. 
The  sputum  is  often  tyfacally  pncuinnnic,  viscid  and  rusty,  or  again 
is  of  an  olive  or  grass-green  color  (Traube).  Tubercle  bacilli  are 
sometimes  found,  but  in  this  case  originate  not  from  the  fresh  pseudo- 
pneumonic  patches,  but  from  the  causal  focus  (the  primarj^  cavity). 
In  some  few  cases  the  physical  signs  of  the  prinjary  cavity  in  an  upper 
lobe  can  he  elicited.  Albuniiuuria  is  uncommon;  the  diazo  reaction 
is  nearly  always  present.  The  physical  hut  lings  change  but  little, 
though  the  crepitant  rales  decrease  and  are  replaceti  by  coarse  raucous 
rales;  the  antieijiated  crisis  does  not  occur,  and  most  eases  are  still 
called  unresolved  |meumonia  until  the  increasing  anaemia,  loss  of 
strength  or  rapiil  pulse,  suggests  a  tidierculous  pneumonia.  Of  13 
cases  reported  by  Fraenkel  and  Troje,  11  died  within  six  weeks,  and 
Traube  observed  a  fatal  issue  in  thirteen  days.  In  some  few  cases 
considerable  regression  may  occur  and  it  is  barely  possible  for  connect- 
ive tissue  to  rlevelop,  dragging  out  the  course  for  three  months  or 
even  for  years.  The  findings  at  autopsy  are  most  interesting;  usually 
an  old  focus  of  tuberculosis  is  found,  a  ruptured  cavity  or  gland; 
from  it  caseous  material,  containing  bacilli  and  tuberculous  toxins, 
is  aspirated  into  many  finer  alveoli  and  bronchioles,  where  they  set 
up  a  miliary  caseous  lobar  pneunioiiia,  ilepending  on  the  size  of  the 
affected  area  only.  The  infiammation  is  seemingly  due  wholly  to 
Koch*s  bacillus  or  its  toxins^  and  is  {a)  partly  fibrinous  and  desquam- 
ative, red  and  white  polynuclear  and  mfuionurlear  cells  being 
poured  ont\  proliferative  changes  are  noted,  as  the  e]»itheIioid  and 
giant  cells  which  are  seen  in  the  ty|)ical  tultercle;  caseation  ensues, 
as  shown  in  the  already  fused  and  fusing  yellow^ish-gray  areas;  (b) 
the  most  rapid  exudation  is  serous,  Laennec's  ** gelatinous  or  smooth 
pneumonia/'  which  is  probal)ly  due,  as  Fraenkel  and  Troje  insist,  to 
the  toxins  of  the  tuljcTcle  liacillus  and  not  to  mix€*d  infection  as  Ortner 
and  others  maintain;  this  part  of  the  inflammation  may  regress,  and 
does  not  necessarily  caseate.     Cavities  rarely  form  in  this  type. 

2.  .\ruTE  Disseminated  Form. — Acute  disseminated  tuberculosis, 
sometimes  characterized  especially  by  hiemoptysis,  may  occur  as  a 
special  acute  type,  or  may  complicate  the  ordinary  form  of  phthisis. 
Following  the  rupture  of  a  small  centre  of  softening,  which  is  usually 
located  only  at  the  postmortem,  and  following  dissemination  by  aspira- 
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tion,  there  develop  fever,  repeated  hflemoptysis,  chills  perhaps,  rapid 
pulse,  rapidly  increasing  dyspnoea,  diffuse  crepitant  or  bubbling  rales, 
considerable  delirium,  or  even  a  pronounced  status  typhosus.  Hsemo- 
ptysis  is  absent  in  some  cases.  The  sputum  is  absent  or  scanty,  and 
the  bacilli  are  sometimes  absent  throughout  the  course.  Death  may 
occur  acutely  in  three  to  four  weeks  without  a  breaking  down  of  the 
foci,  or  a  remission  may  take  place,  after  which  there  is  breaking 
down  of  the  indistinct  foci  which  cause  slight  dulness  and  distant 
bronchial  breathing.  At  autopsy,  scattered,  opaque,  yellow,  partly 
caseous  peribronchial  nodular  foci  are  seen;  in  some  cases  the  pres- 
ence of  tuberculosis  is  proven  only  by  microscopic  examination,  for 
the  foci  may  resemble  the  ordinary  bronchopneumonic  patches  and 
may  present  no  caseation.  Secondary  infection  with  streptococci  is 
usually  said  to  cause  this  form,  but  Prudden's  experiments  have 
demonstrated  that  the  above  lesions  may  result  from  the  tubercle 
bacilli  alone. 

3.  Acute  Disseminated  Ulcerative  Form. — ^The  acute  dissemi- 
nated ulcerative  type  is  often  observed  in  children  between  two  and 
six  years  of  age  (Grancher),  in  pregnancy,  alcoholism,  diabetes,  and 
influenza.     The  foci,  which  vary  from  the  size  of  a  pea  to  that  of  a 
walnut,  are  widely  disseminated;   they  fuse,  break  down  early,  and 
develop  cavities  without  walls,  which  are  only  ulcers  or  consist  of 
necrotic  caseous   material.     There  are   present  clinically  hectic  or 
continuous    fever,    pronounced    aniemia,    exhausting  sweats,   rapid 
emaciation,  and  viscid  sputum,  which  may  be  brownish  but  is  more 
often  purulent  and  contains  many  bacilli;   diffuse  fine  and  large  rales 
and  bronchial  breathing  may  be  heard.     The  course  is  galloping,  and 
ends  fatally  in  one  to  four  months. 

4.  Acute  Miliary  Form. — Acute  miliar}-  tuberculosis  (q,  i\)  de- 
>?elops  in  3  per  cent,  of  the  cases  of  pulmonary  phthisis. 

(B).  Ohronic  Tuberculosis. — 1.  Chronic  Ulcerative  Form. — The 
ordinary  chronic  ulcerative  phthisis  may  run  a  course  which  is  long 
l&tent,  except  for  anaemia,  dyspepsia,  or  other  undistinctive  symptoms. 
Improvement  may  follow  the  detection  of  such  positive  lung  findings  as 
*Q  apical  catarrh,  and  the  cough,  fever,  sweats,  and  anorexia,  may 
subside;  another  relapse  may  occur  after  quiescence  for  years,  or 
exacerbations  may  develop,  with  loss  of  weight  and  strength.  Recovery 
Jl^y  occur,  even  with  pronounced  physical  signs.  Cornet  regards  the 
^f^king  out  after  years  of  new  tuherciiloiis  manifestations  as  rein- 
^^ons  rather  than  relapses. 

2.  Phthisis  Fibrosa. — Phthisis  fibrosa  is  the  slow  development  of 
^fous  connective  tissue  excited  by  the  tubercle  bacillus.  It  may 
*^n  acutely  or  follow  an  insidious  course  from  the  onset.  Its  explana- 
"^'^  is  diflScult ;  Auclair  thinks  the  bacillus  secretes  two  toxins,  one 
^^  a  necrosing  action  which  leads  to  caseation,  and  another  with 
*^  Murating  action  which  leads  to  fibroid  phthisis.  There  may  be 
no  cough,  sputum,  fever,  emaciation,  or  anaemia.  Bacilli  may  or  may 
not  be  found  in  the  sputum.    Ulceration  may  result  only  from  mixed 
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infection.     Sometimes  there  is  hiemoptysis.     It  may  develop  In  an 
em[)liysemtitous  chest   (Sokolowski).     If   left-siiled,  the   spleen  rises  i 
higher  an<l  the  retraction  of  the  hing  away  from  the  heart  make.s  its  I 
apex  wider,  tlie  cardiac  shock  more  ditluse,  and  the  pulsation  of  the 
pnhnonary  trunk  more  visible.     If  right-sided,  the  liver  rises,  the  riglit 
ventricle  is  apparently  enlarged  (from  lung  retraction)  and  is  often | 
actually  hypertrophied  ami  dilated  from    increased    inirapulmonaryj 
tension.    The  heart  may  l)e  drawn  to  the  right  or  left  l»y  the  inevitable! 
pleura!  adhesions,  bronchiectases  are  not  uncommon,  the  sound  lungl 
is  vicariously  emphysematous^  anil  Hie  disease*!  lung  is  smaller.  Hatter,,! 
ant!  depresses  the  slioulder,  impairing  expansion  and  often  presentin| 
bronchial  breathing  and  large  rales. 

3.  Flkt  itrj'K-  FuRiK — The  pleuritic  form    (see  Pleurisy)   follows^ 
small  latent  foci  in  the  lungs,  lymph  ghmds,  and  spine.    Exudates  not 
due  to    rheumatism,  inflammation   in   contiguous  organs,  tumor,  or 
nephritis*  are  always  suggestive  of  tuberculous  pleurisy.     Pleurisy,  inf 
factt  more  often  precedes  than  succeeils  pulmonary  tuberculosis  and 
repeated  attacks  are  fretprent,  with  moderate  irregular  or  continuous 
fever,  perhaps  with  rales  in  the  apex  of  the  affected  side  (not  the  ralej*  j 
frecpiently  heard  just  above  the  upper  level  of  the  exudate),  or  with  \ 
dulness  in  the  contralateral  apex.     Bowditch,  following  up  90  cases  of  1 
pleurisy,  found  that  33  per  cent,  developed  pulmonary  tuberculosis  lutt?r  j 
in  life. 

Variations  According  to  Age.— (.4).   Children. — Tubercle    bacilli 
easily   |>ass   the   broiiclnul    mucosa  and   produce  tuberculosis  of  the  | 
bronchial  and  mediastiJial  glaiuis;    the  wide  lymph-vessels  and  more 
active  metabolism  have  already  been  noted.     In  children  the  proce.s.'j  ^ 
iu  the  glands  attacks  secondarily  the  hilum  of  the  lung  and  the  lower  | 
lobes  (80  to  98  per  cent.)*     This  invasion  also  explains  the  frequency  ] 
with  which  the  thoracic  duct  and  bloodvessels  are  attacked  and  miliarj' 
dissemination  results.  ! 

L  Chkoxic  Generalized  Tuberculosis. — The  younger  the  child 
the  less  local  and  the  more  general  is  the  tubei't^ulosis.  IMeasles,  pertussis 
and  influenza  are  very  prone  to  arouse  a  latent  tuberculosis  in  the  ] 
bronchial  glands.  The  course  is  generally  less  chronic  than  active, 
like  that  of  tumors  in  children.  Emaciation,  anaemia,  enlargeujcnt  of 
the  spleen  and  liver,  moderate  intumescence  of  such  peripheral  lymph- 
glands  as  the  cervical,  inguinab  and  occipital,  are  observed.  Fever 
may  occur  only  toward  the  end  of  the  process.  Hectic  fever  is  seen 
chiefly  in  children  over  three  years.  The  sputtim  is  swallowed,  but 
washing  the  stomach  recovers  bacilli-laden  sputum. 

2.  Acute  Miliary  Tuberculosl^  {v.  s.). 

3.  Localized  Lung  Tuberculosis. — Tx>calized  lung  tuberculosis  1 
may  be  (a)  of  the  acute  caseous  type  resembling  pathologically  bron- 
chopneumonias of  other  causation,  and  the  microscope  may  be  necessary 
to  detect  its  nature;  haemoptysis  is  rare,  though  Henoch  has  observed  i 
over  a  dozen  cases  under  six  years  of  age.     (b)  Chronic  localized  forms, 
like  those  of  adults^  are  verj^  infrequent  under  six  or  seven  years  of  age- 
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In  children,  the  physical  findings  are  often  absent;  when  present 
thev  are  usually  over  the  lower  lobes,  verv  seldom  near  the  clavicles. 
In  half  the  cases  the  wrong  diagnosis  is  made  (Henoch).  Percussion 
is  more  diflScult  than  in  adults,  because  of  the  small  che^t  and  its 
thinner  walls;  for  example  a  cracked-pot  resonance  can  be  obtained 
in  a  normal  young  chest  by  strong  percussion.  Children,  too,  breathe 
irregularly,  and  puerile  respiration  is  physiological.  Induration  is  rare. 
{B),  The  Aged. — In  the  aged,  haemoptysis  is  rare,  physical  findings 
are  less  frequent  than  in  adolescence,  because  the  breathing  is  weaker, 
and  emphysema  is  more  common.  Cough  and  fever  are  also  less  con- 
spicuous. 

Diagnosis  of  Pulmonary  Tnbercnlosis.— Early  diagnosis  is  most 
important.    A  positive  family  history  is  of  some  value,  but  it  does  not 
establish  the  diagnosis  in  a  doubtful  case,  nor  does  its  absence  exclude 
tuberculosis.    The  Bacillus  tuberculosis  distinguishes  pulmonarj'  tul>er- 
culosis  (a)  from  other  catarrhs,  such  as  acute  and  chronic  bronchitis, 
or  influenza;    (6)  from  other  consolidations,  pneumonia,  broncho- 
pneumonia, actinomycosis,   neoplasm,  or  sj'philis;     {c)   from  other 
vomic«e,  such  as  the  ca\4ties  of  abscess,  gangrene,  actinomyc*osis, 
echinococcus,  syphilis,  or  bronchiectasis;    (d)  from  indurations  other 
than  tul)erculous.    Cultures  and  inoculations  may  be  made  in  doubtful 
cases.    Injection  of  Koch's  tuberculin  produces  a  local  exudative  reac- 
tion, and  after  four  or  five  to  ten  hours,  a  systemic  reaction,  which 
is  characterized  by  chill,  fever  elevation  of  even  o  degrees,  headache, 
general  pains,  malaise,   nausea,  sometimes  by  erythema    noilosuin, 
an  increase  of  sputum,  rales  or  even   a  slight  area  of  pulmonary 
dulness;   if  the  first  injection  of  1  mg.  of  Koch\s  older  tuberculin  is 
negative,  a  second  injection  of  2  mg.  may  he  given  the  following  day. 
A  reaction  generally  means  that  there  is  a  tuberculous  focus  in  the 
Wy,  but  not  necessarily  in  the  lungs,  unless  rales  develop  at  the  sus- 
pw'ted  spot  after  the  injection.    In  some  cases  positive  reactions  have 
^n obtained  in  chlorosis,  syphilis,  leprosy,  cancer,  and  actinomycosis. 
"Tiatever  the  percentage  of  individuals  with  latent  tuluTculosis,  it  is 
'ai)ge  enough  to  cause  many  errors  and  render  it  of  little  clinical 
^alue;    thus,  a  case  with  enlarged  mediastinal  and  supraclavicular 
^*nds,  without  other  physical  findings,  gave  a  positive  tuberculin  rcac- 
^'^fi,  though  the  autopsy  showed  that  they  were  carcinoniatons  from 
*^'inically  latent  gastric  carcinoma,  and  the  reaction  came  from  a 
^''^rfe  tuberculous  mediastinal  gland  which  was  of  no  dia<inostic  si^niili- 
^nc'e.    In  veterinarj'  medicine  it  is  more  valuable,  leading  to  a  cor- 
l^  ^liagnosis  in  more  than  90  percent.  (Ban^)  or  97  per  cent.  (X'o^cs). 
'^^   author  no  longer  uses  it,  for  four  cases  of  miliary  tuberculosis 
,  T  apparently  resulted  from  its  einplovnient.     Marinorck  lias  lately 
^^^'ised  a  more*  rapid  method,  by  which  material  (tissue  or  fluid)  from 
y^^  suspected  case  is  injected  into  the  peritoneum  of  a  j^uinea  |>i^', 
followed  in  twenty  minutes  by  0.3  c.c.  of  tuberculin;    if  the  fluid  is 
tviWrculous,  the  reaction  is  obtained.     The  stTuni  (uj(jluiiuatinu  test 
^^*gain  reviewed  by  Arloing  and  Courmont  (1001)  in  100  cases;  the 
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bacilli    (from    liomogeneous   liquid    cultures)    produce    macroscopic 
agglutination   in  a  few  hours;  the  test  was  positive  in  88  per  cent,  m 
of  clearly  tul>crculous  cases,  in  73  per  cent,  of  surgical  tuberculosis,  ■ 
in  27  per  cent,  of  apparently  healthy  persons,  but  is  apt  to  fail  in 
advanced  consumptives.  _ 

Sticker  recommended  the  use  of  pot{isjfium  iodide  in  small  doses  (gr.  fl 
iij);   it  congests  the  lungs  at  the  seat  of  the  lesion,  possibly  makes  the 
auscultation  tindiiigs  clearer,  and  carries  bacilli  into  the  sputum;  its 
use  is  not  wholly  free  from  danger.     Neurasthenics  may  develop  a 
phtliiseophobia,  just  as  they  may  develop  a  syphilophobia. 

Pseadotiiberculosis.^-'The  Rhizomucor  parasiticus  (Lucet  and  Con* 
stantiii),  the  ray  fungus,  streptothrix  (Eppinger),  and  the  aspergillus 
may  cause  pseudotuberculosis.  The  form  caused  by  the  Aspergillus 
fumigatus  is  described  as  a  priinary  lung  affection  by  Dieulafoy, 
Chantemesse,  Widal,  Renon,  Grancher,  and  Sergent.  Many  writers 
consiiler  it  secondary  only.  The  fungus  is  composed  of  mycelia  with 
clubbed  ends.  It  stains  with  thioiiine  and  can  be  grown.  The  symp- 
toms of  streptothricosis  are  lucmoptysis  (23  per  cent*),  fatigue,  ano- 
rexia, dry  cough,  and.  later,  a  greenish  purulent  sputum.  The 
physical  findings  are  those  of  bronchitis,  less  often  those  of  .slight 
consolidation  or  cirrhosis  of  the  lung.  Ashton  and  Wright  ilM5) 
collated  20  cases  of  streptothricosis  pulmorumi,  of  which  most  had 
symptoms  resemlJing  phthisis;  over  5U  per  cent.  wf*rf>  imnii\f*d  infec- 
tions,  and  76  per  cent.  died.  ■ 

Prognosis  of  Pulmonary  Tuberculosis.— Two  issues  arc  possible, 
ret  o very  and  death. 

1.  Recovery. — Autopsies  on  hospital  cases  show  25  per  cent*  (4  to 
50  per  cent*)  of  healed  tuberculosis.  Many  of  the  recoveries  are  only 
relative,  since  Kurlow's  inoculations  from  seemingly  latent  caseous 
foci  into  guinea-pigs  were  positive  in  77  per  cent.;  such  foci  may  be 
aroused  by  intercurrent  disease,  though  it  is  the  tendency  of  some 
writers  to  regard  such  recurrence  as  a  fresh  infection  rather  than  the 
awakening  of  an  old  one.  Watson  observe<i  a  clinical  course  of  fifty- 
four  years,  and  Fagge  one  of  tlnrty-fi%'e  years.  Recovery  is  effected 
by  encapsulation,  scar  formation,  and  the  deposit  of  lime  salt^,  Lie- 
bermeister  believes  recovery  is  possible  in  50  per  cent,  of  incipieni 
cases.  The  outlook  depends  on  several  factors:  (a)  the  hereditary 
vital  endowment  of  the  patient;  (b)  his  character,  .social  situation, 
habits  and  intelligence;  (c)  whether  the  localization  of  the  disensr  is 
single  or  multiple;  id)  secondary  or  mixed  infection;  {c)  digestion; 
(/)  degree  of  toxin  absorption  (fever  and  emaciation);  (jr)  youth, 
diabetes,  pregnancy  and  lactation  are  unfavorable;  and  (A)  compli- 
cations (r./.). 

2.  Death. — The  clinical  course  is  variable,  even  in  chronic  cases; 
it  averages  two  years  (Bayle,  Laennec,  Anrlral),  over  two  anil  a  half 
years  (Pollock),  three  years  (Comet),  and  seven  years  ([Williams  and 
Dettweiler],  though  the  latter*s  cases  did  not  include  acute  forms  nor 
cases  in  children).     The  process  of  death  is  usually  peaceful  and 
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painless,  though  at  times  it  comes  with  dyspnoea  (stagnant  secre- 
tion), delirium  or  convulsions.  Mechanism  of  death:  (a)  heart  failure 
is  the  common  cause,  associated  with  oedema,  asthenia,  anaemia, 
and  marasmus.  Other  causes  are  far  less  frequent,  as  (6)  pro- 
fuse fatal  hsemoptoe;  (c)  pneumothorax;  (d)  pulmonary  embolism 
(clots  or  gas) ;  (e)  unemia;  (/)  meningitis;  (g)  perforative  peritonitis; 
(A)  sudden  death  without  adequate  pathological  findings.  In  cases 
of  sudden  death,  Arnold,  Brissaud,  and  Toupet,  have  found  in  the 
liver  large  numbers  of  bacilli,  which  probably  caused  an  acute  intoxi- 
cation, since  Mafucci's  experiments  have  demonstrated  that  the 
injection  even  of  dead  bacilli  causes  rapid  marasmus  and  death. 

Oomplications. — ^Tuberculosis  in  other  organs  will  be  considered 
below. 

1.  Respiratory. — (o)  Tracheitis  and  bronchitis  occur  in  almost  every 
case;  and  laryngitis  in  many  cases  results  from  the  toxins.  (6)  Dys- 
vhagia  usually  results  only  from  local  involvement  of  the  pharynx  or 
larynx;  swallowing  into  the  larynx  is  usually  the  result  of  paralysis 
of  the  epiglottic  depressors.  Hoarseness,  dysphonia,  and  aphonia,  al- 
ways suggest  laryngeal  tuberculosis,  but  may  develop  from  such  other 
causes  as  syphUis,  erosions,  or  catarrh;  from  paralysis  of  the  recur- 
rent laryngeal  nerve  from  pressure  by  lymph  glands;  from  inflamma- 
tion, on  the  right  side  by  pleural  scars,  and  on  the  left  by  large  pleural 
effusions;  or  from  thickening  at  the  hilum.  (c)  Pulmonary  gangrene 
may  develop  in  the  cavity  wall.  Lobar  pneumonia  is  not  infrequently 
a  cause  of  death,  (d)  Dry  pleurisy  is  an  almost  invariable  complica- 
tion, and  is  a  conservative  process,  which  lessens  the  probability  of 
pneumothorax.  Exudative  pleurisy  more  often  develops  previously  to 
lung  phthisis  than  during  its  course.  In  the  latter  instance  it  is  usually 
serofibrous,  and  is  generally  not  extensive.  Hemorrhagic  pleurisy  is 
more  common  in  pleural  than  in  pulmonary  tuberculosis.  Chyliform 
or  adipose  effusions  may  occur  (see  Chylothorax  and  Chylous 
Ascites);  purulent  forms  result  from  mixed  infection,  from  cavities,  or 
from  pneumothorax.  Some  pleurisies  appear  to  result  from  toxaemia 
rather  than  from  direct  bacterial  invasion.  Effusions  by  compression 
sometimes  seem  to  exert  a  favorable  effect  on  a  lesion  of  the  lung. 
Litten  thought  that  their  sudden  absorption  might  occasion  miliary 
tuberculosis,  (e)  Pneumothorax  is  observed  in  5  per  cent,  of  the  cases 
(Powell,  West),  and  results  from  rupture  of  superficial  cavities  which 
were  forming  rapidly  without  a  limiting  membrane.  Perforation  occurs 
most  frequently  between  the  second  and  fourth  interspaces,  and  be- 
tween the  mammary  and  axillary  lines.  Its  onset  is  spontaneous,  or 
results  from  straining,  or  coughing.  Its  occurrence  is  usually  marked 
by  sudden  symptoms,  as  great  dyspnoea,  orthopncra,  and  cyanosis, 
and  sudden  physical  signs,  as  Ijnng  on  the  side  of  rupture,  sudden 
ectasia,  immobility,  dislocation  of  the  heart,  spleen,  or  liver,  weak 
vocal  fremitus,  voice  sounds  and  breathino;,  a  tympanitic  note,  and 
when  serum  or  pus  forms,  succussion.  The  onset  is  occasionally 
gradual  and  less  urgent,  so  that  pneumothorax  may  be  an  accidental 
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fniding.    Death  in  a  few  hours  may  result»  but  life  may  be  protongedfl 

weeks    or  months.     Infrequently    pneumothorax   (q.  ik)  may  exert  afl 
heiiefieiiil  effect  on  the  lun^  trouiile.  fl 

2.  Circulatory, — (a)  The  raptd  pnl.n-  first  appears  only  after  meals 
or  exertion^  but  later  becomes  permanent.  It  is  prohably  tuxa^mie, 
but  may  be  due  to  mechanical  pressure  of  large  lyniph-glands  on  the 
vagus,  or  tu  compression  or  inflammation  of  the  vagus  from  medn^ 
astinitis,  pleurisy  or  [jericanhtis.  There  is  a  constant  and  early  lowrr*^ 
hif/  of  tlie  hlood'fenifitm,  and  the  vasomotor  instability  causes  the 
bright-red  cheeks.  The  pulse  may  be  soft  and  full  throughout  the 
course.  Sometimes  a  capillar)^  pulse  or  a  centripetal  venous  pulse  is 
observed.  (6)  A  functional,  systolic  murmur  over  the  pulmonary 
valves  is  very  common.  The  It  corf  is  pale,  fatty,  flabby,  and  weak, 
and  has  been  described  as  atrophied  since  the  time  of  Laennec,  but 
Potain  considers  that  the  small  heart  is  merely  accommodative  to  the 
malnutrition  and  auicmia.  Cardiac  liypertrophy  is  due  to  renal  «hs- 
ease,  pericardial  or  pleural  adhesions,  valvular  disease,  or  emphysema, 
Hypertrophy  and  dilation  of  the  right  heart  may  follow^  pulmonary 
induration  or  massive  pleural  adhesions.  Adhesive  or  effusive  peri" 
carditw  may  result  by  extension  from  pleurisy  or  caseated  lymph- 
glands,  but  may  be  ihie  to  tul>erculosis,  pyogenic  infection,  or  to 
toxaemia  alone.  Endocarditis  tuberculosa  is  very  infrequent;  tubercle 
bacilli  may  be  deposited  in  cardiac  clots,  or  in  endocarditic  excres- 
cences of  non-tuberculous  origin.  They  were  first  found  by  Kundrat 
and  Heller,  l*ut  Tripier*s  case  of  tuberculous  endocarditis  was  the  first 
clear  tnie;  according  to  Benda,  this  endocanlitis  is  due  to  miliary 
deposits  in  the  intima,  and  clinically  escapes  recognition  in  most  cases^ 
tliough  it  is  sometimes  suspected  on  account  of  a  systolic  murmur,  (c) 
Thmmho-pklehifh  occurs  in  about  1  percent,  of  the  cases. 

3.  Mervom  and  MoacuUr. — ia)  There  nuiy  lie  brain  anamiia.  In 
some  instances  the  mental  power  may  be  normal;  oftener  there  is  a 
^Ifffhf  mental  weakness^  irritability,  psychical  lability,  self-concentra- 
tion, lack  of  endurance,  and  triviality.  Sleep  is  often  disturbeiJ.  Con- 
sumptives are  usually  optinihiic,  and  they  may  plan  for  the  future  on 
the  day  of  their  death  iSpe^  pbthh^icoriini);  occasionally  melancholia 
or  mania  develops;  fever, ana*mia,  toxa*mia,  marasmus,  and  %*asnmotor 
changes  in  the  brain,  such  as  oedema,  may  cause  terminal  aberration 
or  paralysis,  (b)  Neuralffta  and  hypenesthesia  are  not  uncommon. 
Multiple  neuriih  not  infrefpiently  results  from  the  toxaemia  (Pitres  and 
^^aillard);  it  may  be  latent  or  may  cause  only  slight  sensory  disturb- 
ance, or  it  may  result  in  amyotrophy;  it  may  in  part  explain  the 
oedema  when  it  is  not  due  to  cardiac  weakness  or  tothrombo-phlebitis. 
(e)  The  same  toxins  which  reduce  the  body  weight  one-half  or  more, 
result  in  marked  mu^^cutardeffcnerafion  antl  atr<ij)hy,  which  causes  the 
flat  chest,  and  possibly  also  the  cardiac  wasting.  The  muscular  ant  I  adi* 
pose  wasting  is  expressed  in  the  terms  synonymous  with  tuberculosis — 
consumption,  phthi^U,  tabe^.  The  muscles  are  drj%  pale,  thin,  fatly; 
they  show  transverse  rents,  separation  of  the  sarcolemma,  poor  mark* 
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ings,  granular  degeneration^  some  pigmentation,  nuclear  multiplication 
or  hyperplasia  of  the  connective  tissue;  myositis  is  described  by  De- 
lorme  and  Reverdin.  Their  wasting  and  the  nervous  toxcemia  explain 
the  CLsthenia  and  incapacitation  for  work,  a  matter  of  national  eco- 
nomical importance.  The  muscles  are  often  irritable,  show  fibrillary 
contractions,  and  when  tapped  or  pinched  show  local  contraction  or 
lumps,  known  as  myoidema,  which  also  results  from  emaciation  in 
other  such  affections  as  typhoid  or  carcinoma. 

4.  Digestive. — (a)  The  tongue  may  be  furred,  or   red  and  clean. 

Aphthse  are  frequently  distressing.     Excessive  redness  of  the  gums  is 

a  frequent  complication,  but  is  also  common  in  other  affections,     (b) 

Stomach  disorder  is  present  in  33  to  66  per  cent,  of  cases;  it  may  be 

the  initial  symptom  of  toxsemia,  or  appear  only  late  in  the  process. 

The  appetite  may  be  unimpaired,  and  Cornet  instances  an  advanced 

patient  who  complained  that  he  could  only  eat  four  beefsteaks  for 

dinner.    Anorexia  varies  in  degree  and  occurrence,  being  most  marked 

toward  evening,  when  the  fever  is  higher,  and  most  frequent  in  those 

with  previous  dyspepsia  or  poor  appetite;    it  is  sometimes  nervous 

(anorexia  nervosa)  with  normal  gastric  chemism;    again  it  may  be 

due  to  glands  compressing  the  vagus   (Peter,  de  Mussy).     Brieger 

fouud  the  chemism  normal  in  50  per  cent,  in  the  incipient  stage,  in 

33  per  cent,  in  moderately  severe,  and  in  but  16  per  cent,  in  severe 

advanced  cases.    Klemperer  thinks  that  hyperacidity  is  usual,  while 

Marfan  considers  it  exceptional.    After  eating  there  may  be  a  sense 

o' fullness  or  even  of  pain.    Nausea,  gagging  and  vomiting  may  result 

from  pharyngitis,  coughing,  or  from  forced  feeding.     In  advanced 

cases,  nausea   and   vomiting   occur    from    over-eating,    from    toxce- 

®*c  gastric  catarrh,  swallowing  of  sputum,  weakness  of  the  stomach 

niusculature,  and  deficient  secretion ;  anatomically,  the  stomach  shows 

anaemia,  catarrh,  fatty  degeneration  of  the  glands   (36  per  cent.), 

interstitial   hyperplasia,  and   sometimes  amyloid  infiltration   (12  per 

^^^')  or  peptic  ulcer. 

(«^)  Intestines. — Constipation  may  be  caused  by  gastric  hyperacidity, 
^arrhoea  is  usuallv  late;  it  mav  be  caused  bv  the  toxin  in  the  blood 
°nn  swallowed  sputum,  by  intestinal  catarrh,  toxi^mic  obliteration  of 
^^^  lymph-  and  bloodvessels  in  the  gut,  peptic  or  duodenal  ulcers, 
^"berculous  ulcers,  amyloid  degeneration  or  amyloid  ulceration  in  the 
P*^;  Tuberculous  tdcers  may  exist  without  symptoms  or  may  cause 
^^1  tenderness,  pain,  and  diarrhoea;  much  depends  on  their  loca- 
"^^-  According  to  Nothnagel,  ulcers  in  the  small  gut,  caecum  and 
*^nding  colon  probably  cause  diarrhoea  only  when  combined  with 
^*frh  or  amyloid  degeneration;  ulcers  in  the  lower  colon  and  rec- 
^^  almost  constantly  induce  diarHuea.  It  may,  therefore,  occur 
^^  causes  other  than  ulceration,  and  ulcers  may  exist  without  it. 
*^,  pus,  haematin  crystals,  and  tubercle  )>acilli,  may  l)e  present, 
''^  not  always.  Tubercle  bacilli  do  not  necessarily  indicate  intestinal 
J*"Crculosis,  as  they  may  pass  through  with  the  sputum  swallowed. 
*^  fistula  occurs  in  1.3  to  5  per  cent,  of  the  cases,     (d)  The  liver  is 
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fatty  (iQ  10  to  15  per  cent.);  Jonescu  (1902)  collected  33  Qnses  of 
rhosis  cardiotuberculosa  (induration  from  stasis,  with  tubereuloui 
granulations  and  fatty  degeneration).  (e)  Tuberculous  periioniiii 
{v,  i\)  may  occur  by  (i)  lymphogenic  infection — -e.  g,^  from  the  pleura 
or  pericardium,  (ii)  from  the  intestine,  (iii)  from  the  genito-urinury 
tract,  or  (iv)  from  the  blood  stream.  It  occurs  in  5  to  15  per  cent 
pulmonary  tuberculosis.  Its  forms  are  diffuse  exudative,  diffuse  ad 
sive,  and  tumor-like  [igglomeratious. 

5.  Amyloid  Degeneration. — This  occurs  mostly  in  chronic  ulcerative 
phthisis.     According  to  Blum,  80  per  cent,  of  all  amyloid  degenera- 
tion is  due  to  tuberculosis,  and  68  per  cent,  to  pulmonary  tubercu- 
losis; it  is  found  in  8.8  per  cent,  of  tuberculous  autopsies.    The  splee 
is  affected  in  93  per  cent.,  the  kidney  in  77  per  cent.,  the  liver  in  6! 
per  cent.,  the  intestines  in  28  per  cent.,  and  the  stomach  in  12  per  cen 
of  cases. 

6,  Genito-arin&ry — Urinary. — The  loss  of  weight  causes  phoitphai 
uria  (calcium  and  magnesium ),  increase  of  nuclein  and  chlorides  (0 
to  1  or  even  12  gm,).    ^loreproteid  is  excreted  than  is  ingested.    Album- 
ose  is  sometimes  present.    AlbuminuTia  usually  indicates  nephritis, am^ 
yloidosis,  or  local  tuberculous  disease.    Acute  and  clironic  parenehym' 
atous  nephritis  is  not  infrequently  due  to  long-standing    toxaemia 
Amyloid  disease  of  the  kidney  produces  albuminuria  in  but  50  per 
cent,  of  the  cases;   in  amyloid  of  the  kidney,  nephritis  is  also  pr€seni 
in  75  per  cent,  and  the  chronic  parenchymatous  type  in  66  per  cen 
Bacilli  are  seldom   found,  unless  there  are  secondary  genito-urina 
deposits.     Ehrlich's  diazn  reactmn  is  xnry  frei|uently  present,  and  i 
usually  of  unfavorable  import;    the  converse  is  not  true — f»  e.,  th< 
prognosis  is  not  necessarily  good  if  the  reaction  is  absent. 

Sexual. — In  some  individuals,  the  sexual  desire  is  more  inten; 
particularly  in  women,  though  its  increase  is  grossly  exaggerated 
The  meiLws  ofien  disappear  early ^  and  pregnancy  is  less  apt  to  occur, 
Pregnancy  often  temporarily  betters  the  condition  of  the  Uings^  bui 
a  more  rapid  course  is  usual  after  delivery.  Hypertrophy  of  thi 
mammary  glands,  descril>ed  by  Bedor  in  1836,  occasionally  develop; 
parti(*ularly  in  males,  but  is  rather  a  simple  chronic  interstitial  m; 
titis  than  an  actual  hypertrophy. 

1,  Skin. — Cyanosis  is  not  common.  Piiyriasis  Tirsicolor  occurs  ve 
frequently  in  the  tuberculous;  it  is  due  to  the  tinea  furfur  (Eichstedt)j 
Chloasma,  desquamation,  coarseness  of  the  hair,  herpes  zoster,  lich 
scrofulosorum,  and  purpura,  are  sometimes  observed.  Clubhintf  of  i 
fingers  (the"IIippocratic  fingers'*), and  toes,  develops  chiefly  in  chronii 
cases,  is  largely  due  to  hypertrophy  of  the  soft  tissues  (see  Acromegaxt 
and  is  not  pathognomonic  of  tuberculosis,  for  it  occurs  also  in  con 
genital  cardiac  disease,  aneurysm,  broncliiecta.sis,  and  emphysema 
Emphysema  of  the  skin  is  very  uncommon;  it  follows  interstiti 
emphysema  of  the  lungs,  and  results  from  rupture  of  the  alveol 
pneumothorax,  or  cavities.  Gidema  results  from  anjemia,  cardi 
weakness,  phlebitis,  or  neuritis. 


he^ 

^e 

1- 
J- 

1 
I 


TUBERCULOSIS  OF  THE  LYMPH  GLANDS  337 

Treatment  of  pulmonary  tuberculosis  is  considered  later,  after  de- 
scription of  other  localizations  of  the  tubercle  bacillus. 


m.  Tubercnlosis  of  the  Lymph  Olands. 

Glandular  tuberculosis  is  most  frequent  in  young  children,  68  per 
cent,  being  found  in  the  first  ten  years  of  life  (Wohlgemuth).  It  also 
occurs  fairly  often  in  adolescence  and  sometimes  even  in  the  aged. 
It  is  found  anatomically  in  99  per  cent,  of  tuberculous  children  (Ster- 
ner and  Neureuther),  or  according  to  other  statistics  in  80  to  90  per 
cent.;  it  is  found  in  25  per  cent.  (Mueller)  to  50  per  cent.  (Babes)  of 
»11  autopsies  on  children.  Scrofula  is  glandular  tuberculosis,  but  it 
presents  characteristics  different  from  those  of  pulmonary  infection, 
in  explanation  of  which  it  is  held  by  Arloing  that  the  virulence  of  the 
bacilli  is  less  in  scrofulous  glands;  he  found  that  inoculations  made 
from  infected  glands  produced  local  tuberculosis  only  in  rabbits,  while 
generalized  tuberculosis  resulted  in  the  more  susceptible  guinea  pig. 
Others  explain  it  as  an  infection  with  very  few  bacilli.  Neither  of 
these  explanations  is  wholly  adequate,  whence  the  assumption  of  a 
special  glandular  tendency  to  infection;  it  has  been  suggested  that  the 
glwds  invaded  are  poorly  developed.  The  skin,  mucous  membranes, 
widlymph  vessels,  are  physiologically  more  patent  or  more  permeable 
w  the  verj'  young,  and  an  increase  of  this  condition  or  its  persistence 
in  older  children  is  regarded  as  an  infantilism  or  embryoism  of  the 
gl&nds,  mucosa?,  and  skin,  i.  e.,  a  structural  tendency  toward  infec- 
tion. The  accessor}'  causes  are  the  same  as  in  pulmonary  tuberculosis: 
Jfl)an  hereditary  tendency;  (6)  poor  hygiene,  dark,  damp  dwellings, 
inadequate  nutrition  and  coarse  food  given  to  the  very  young;  (c) 
infections,  such  as  pertussis  and  measles,  to  a  less  extent  scarlatina, 
^htheria,  variola,  or  syphilis. 

Qeneral  Oharact^ristics. — (a)  It  usually  runs  an  extremely  chronic 
^urse.  (6)  Recurrence  is  very  frequent,  (c)  Multiple  lesions  are 
^nal.  (d)  Glandular  involvement  is  frecjuently  associated  with  affec- 
^onsof  the  skin  (as  eczema,  scrofuloderma,  or  lupus),  inflammations 
of  the  mucous  membranes  (as  conjunctivitis,  otitis,  rhinitis,  or  hron- 
^tis),  and  disease  of  the  bones  or  joints  (as  coxitis,  or  Pott's  disease). 
This  association  is  frequently  known  as  scrofula,  of  which  some 
*'Jt'iors,  as  Cornet,  distinguish  two  varieties — (i)  the  tuberculous  and 
^n)  the  pyogenic,  caused  by  the  staphylococcus  or  less  often  l>y  the 
streptococcus.  There  is  much  dispute  regarding  this  division,  and  it 
J*ftainly  seems  incongruous  to  unnecessarily  associate  tuberculous 
'ymphadenitis  and  arthritis  with  non-tuberculous  forms. 

Otnend  Anatomy.— (a)  Few  bacilli  may  cause  but  little  inflauinia- 
^  reaction  and  little  cellular  proliferation;  regression  is  p()ssil)le. 
'^Conglomerate  tubercles  form,  with  the  following  issues:  death  of 
"*^UcilIus  in  the  central  caseation,  softening  and  external  rupture, 
^inetimes  calcification  or  extension  locallv  bv  the  Ivniph  stream  or 
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generally  by  the  blood  curreot.    (c)  Hyperplasia  with  epithelioid  pT 
liferatiou   (Ziegler)  may  occur,  without  caseation  or  with  very  lat 
caseation;    this  form  results   from  infection  with  few   bacilli.    Tl 

lymphadenoid  tissue  is  compressed  by  epithelioid  spindle-shaped  cells;^ 
the  glands  may  reach  the  size  of  an  egg,  and  their  cut  section  show 
no  gross  evidence  of  tvtl>ercle.     (d)  Mixed  infection  causes  rapid  casea- 
tion, necrosis,  softening,  and  early  rupture;  their  cut  section  appears^ 
**  likethat  of  a  raw  potato  but  notso  moist "  (Virchow) ;  theinBamniatiao 
is  often  not  litnited  to  the  glands,  but  causes  a  periadenitis,  wlierehjl 
the  glands  fuse,  a  phlegmon  results,  and  generalization  of  the  proce^i 
tliroiighcnit  the  body  ensues.    In  the  purely  pyogenic  (non-tuberculous) 
lymphadenitis?,  the  glands  may  become  homogeneous  and  dry  (thj 
hyperplastic  lymphoma  of  Virchow),  or  productive  inflamoiation  maj 
resulf  in  fibnnis  induration. 

1.  Cervical  Tuberculous    Adenitia,— Infection    occurs    through    the 
nose,  eye,  scalp,  mouth,  pharynx,  teeth,  or  ear;    the  primary  atrial 
lesion  may  leave  no  mark;  or  the  bacillus  may  pass  through  the  mucous 
membranes  witliout  producing  any  lesion  in  them.     Writers  who  de- 
scribe .scrofula  as  a  special  syinptom-complex,  distinguish  four  stages^H 
(a)  tlie  initial  skin  or  mocous  membrane  inflammation;  (h)  the  lymph^H 
adenitis;  (e)  involvement  of  the  joints  and  hones;  and  {d)  various  com^| 
plications,  as  amyloid  flegeneration,  or  miliary  tuberculosis*  ^" 

The  figures  of  Hal  man   (first  column)  and  Wohlgemuth   (second 
column)  show  the  following  localizations: 

Per  cent.     Per  cen$. 
Cf  rvical  and  occipital  glands,  81  93 

Axilliiry  (from  the  mamma), 6  2.78 

Inguinal  (from  the  hip,  ilium,  testicle,  and 

kntie), 7  0.93 

Cubital  (from  the  fingers),                                        5  0.23 

Popliteal  (from  the  foot),                                           0,7  0  23 

Prt'- and  poHtaiiricular, 2  9 

The    cervical   glantls  thus   make  96   per  cent,   of  Wohlgemuf 
series.     In    cervical    .scrofula,  the   glands    at  the   angle   of  the  jaii 
and  beneath  or  anterior  to  the  sternomastoid  muscle  are  most  often 
involved;     in    bilateral    involvement,    the    glands    of    one    side    ar 
usoally  larger.    The  glandular  swelling  is  slow  in  onset,  intermitten| 
in  progression,  is  usually  unattended  by  pain  or  other  symptoms,  anc 
is  frequently  an  accidental  finding.     In  some  cases  the  first  symptoms 
are  acute,  but  the  trouble  subsides  in  two  or  three  weeks.    The  intumes 
cence  is  first  confined  to  ghinds  which  are  discrete  and  freely  movable 
Later  the  nodes  may  blend  into  large  notlular  mavsses,  and  periadeniti 
may  fuse  the  glands  and  cause  their  adherence  to  the  skin,  w^hich  he*" 
comes  oedematous,  dough-like,  and  reddened.     Softening  and  fluctua- 
tion are  then  frequent,  with  burrowing  of  the  pus  in  various  direction^^p 
and  external  rupture  through  small  fistulie.    The  fistulae  widen,  dis^" 
charge  cheesy  and  milky  material,  and  form  ulcers  covered  \\nth granula- 
tion tissue  and  difficult  to  heal.     Cicatrization  leaves  deep,  deforming» 
depressed  scars.     Extension  may  occur  to  the  deeper  glands  or  to  rhe 
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subpectoral  or  axillary  glands.    Fever,  anaemia,  and  other  toxsemic 
manifestations,  may  develop,  as  in  lung  tuberculosis. 

2.  Bronchial  Glands. — ^The  bronchial  glands  are  very  frequently 
diseased.  In  autopsies  on  tuberculous  children  they  are  almost  in- 
variably affected  (in  98  per  cent,  of  Steiner's  and  Neureuther's  and  in 
100  per  cent,  of  Northrup's  series) ;  in  adults  they  are  affected  in  40 
to  80  per  cent.  In  children  tuberculosis  of  the  bronchial  glands  is 
primary,  the  bacillus  passing  the  patent  intact  bronchial  mucosae,  and 
tuberculosis  of  the  lung  is  secondary.  In  adults  lung  involvement  is 
usually  primary  and  bronchial  adenitis  is  secondary.  Small  tubercu- 
lous foci  cause  neither  glandular  enlargement  nor  symptoms.  Biedert, 
in  1,346  autopsies  on  tuberculous  children,  found  the  lungs  diseased 
in  80  per  cent.,  the  bronchial  glands  in  78  per  cent.,  the  intestines  in 
32  per  cent.,  and  the  mesenteric  glands  alone  in  40  per  cent. 

Symptoms. — In  most  cases  no  symptoms  develop;  in  others,  pri- 
mary or  secondary  pulmonary  lesions  overshadow  the  symptoms  of 
bronchial  involvement;  in  others,  miliary  tuberculosis  develops,  pro- 
moted by  the  close  contact  of  the  bronchial  glands  with,  and  easy  rup- 
ture into,  the  pulmonary  vessels;  in  still  others,  symptoms  result  from 
the  pressure  of  the  glands  on  the  nerves,  vessels,  or  air  tubes  in  the 
mediastinum;  in  very  few  cases  are  there  actual  physical  findings. 

Pressure  Symptoms, — Pressure  on  the  vagus,  known  to  Wrisberg, 
causes  the  rapid  heart  which  occurs  so  frequently  in  tuberculous  chil- 
dren; paroxysmal  asthma,  dyspnoea,  or  spasmodic  cough  which  some- 
times closely  resembles  that  of  whooping-cough;  lessening  of  the 
sensitivity  of  the  bronchi,  which  favors  infection;  and  it  finally  leads 
to  cardiac  dilatation  and  death.  Pressure  on  the  recurrent  laryngeal 
nerve  is  marked  by  hoarseness,  aphonia,  dyspnoea,  or  laryngospasm. 
The  air  passages,  trachea,  or  bronchi,  may  be  compressed.  This  may 
oe  marked  by  dyspnoea,  impaired  expansion  of  one  or  both  sides  of 
the  chest,  and  holding  the  head  backward.  The  pupils  may  be  unequal 
™^  pressure  on  the  sympathetic  nerve.  Other  pressure  symptoms 
Mc:  hypertrophy  of  the  heart  or  the  paradoxical  pulse,  from  pressure 
on  the  aorta;  oedema  and  cyanosis  of  the  face  and  arms,  from  compres- 
sion of  the  superior  vena  cava;  cough,  rales,  or  haemoptysis,  from  sten- 
^  of  the  pulmonary  veins;  a  murmur  over  the  innominate  vein  on 
*j^wing  the  head  backward;  dysphagia,  from  oesophageal  compres- 
sion. 

Signs. — Bronchial  breathing  is  occasionally  heard  between  the 
*^ndand  fourth  dorsal  vertebrae,  more  clearly  behind  than  in  front; 
pore  on  the  right  than  on  the  left  side;  and  more  markedly  than  the 
™?n-pitched  breathing  heard  physiologically  over  this  region.  If  the 
Wnchus  is  compressed  there  is  neither  bronchial  breathing  nor  in- 
^^'^^sed  vocal  fremitus.  An  irregularly  outlined  dulness  is  elicited 
^^  exceptional  occasions  either  between  the  clavicle  and  third  rib, 
^  ^ther  side  of  the  sternum,  or  behind  between  the  third  and  fifth 
oorsal  vertebrse.  It  is  due  to  enlarged  glands  near  a  bronchus,  or  some- 
"^es  to  a  distended  obstructed  vein.    Sometimes  a  tympanitic  note 
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in  the  upper  lobes  results  from  relaxation  of  the  lung.  Both  the  symp 
toms  and  signs  are  extremely  variable,  appearing  suddenly  and  remit 
ting  nnac'countalily, 

IssrEH. — (a)  Tut>erculosis  of  the  lung  (in  ehildren);  (6)  miliary 
tuberculosis;  (c)  tuberculous  pleurisy  or  pericarditis;  (rf)  pressure  by^ 
calcification  or  fibrosis;  (e)  adhesion  to  and  rupture  into  the  air  pas- 
sages, causing  sudden  suffocatioTi;  (/)  fatal  hemorrhage  into  the  air 
tubes*  which  is  less  frequent,  as  the  vessels  yiebl  before  pressure,  l>ut 
which  may  result  from  rupture  simyltaneonsly  into  a  bronchus  and 
vessel;  {g)  rupture  into  the  trsuphagus  or  traction  upon  it,  causing  an 
oesophageal  diverticolitm. 

DiAiiNusis. — As  Henoch  puts  it,  **A  tliagiiosis  can  rarely  be  made 
(from  the  physical  signs),  but  if  made  is  nearly  always  correct,"  as  th 
bronchial  glauils  are  nearly  always  enlarged  in  infantile  tuberculosis. 

3.  Mesenteric  Glands. — The  bacilli  pass  the  patent  intact  intestinal 
mucosa  and  settle  in  the  mesenteric  glands,  precisely  as  they  pass  the 
bronchial  mucosa  and  lodge  in  the  bronchial  glands.  Carri^re  found 
that  but  1  per  cent,  of  his  cases  were  primary;  of  the  secondary  cases, 
the  primary  focus  was  in  the  peritoneum  in  40  per  cent.,  in  the  lungs 
in  30  per  cent.,  in  tlie  intestines  in  20  per  cent.,  in  other  glands  and 
bones  each  in  5  per  cent.  There  are  few  characteristic  symptoms. 
The  ghiuds  may  be  palpable  as  thick  nodular  masses  through  a  thin 
alKlominal  walb  but  are  often  obscured  by  the  abdominal  distention* 
The  general  emaciation  (tabe.i  mesaraica)  contrasts  strikingly  with 
the  tumid  belly.  Digestive  disturbance  is  most  frequent,  and  there 
is  usually  a  diarrhrra  with  thin,  stinking  stools,  rompression  is  lesj' 
frequent  in  the  more  distensiljle  abtlomen  than  in  the  less  yielding 
thorax,  though  the  veins  of  the  abdomen  may  stand  out  and  rt»dema 
of  the  legs  may  appear.  The  glands  sometimes  heal  by  in<luration 
and  calcification,  or,  by  softening,  rupture  into  the  intestine  or  peri- 
toneum (plastic  or  exudative  peritonitis).  Amyloid  degeneration  may 
result  from  cases  of  long  stamling. 

4.  Generalized  Lymphadenitifi.— This  may  closely  resemble  Hodg- 
kins's  disease,  as  was  first  pointed  out  by  Richard  Paltauf  and  hia 
co-worker,  Sternberg,  though  the  latter  goes  too  far  in  declaring  that 
most  cases  of  jxseudoleuka^nu'a  are  glandular  tul)ercu!osis.  In  two  per* 
sonally  observed  instances  of  supposedly  clear  pseudolenka*mia,  the 
clinical  and  gross  pathological  findings  were  typical  of  that  disease,  and 
only  the  epithelioiil  hyperplasia  an<l  the  bacilli  tuberculosis  stamped 
them  as  tuberculous.    This  form  is  rather  common  in  the  negro. 

The  inaiment  of  tuberculous  lymphadenitis  is  that  of  tuberculosis 
in  general  (i^  ?',),  and  is  surgical  if  the  process  is  accessible  and  local- 
ized. In  17o  cases  of  cervical  adenitis  ivhich  w^ere  operated  on,  58 
per  cent,  were  cured  after  three  years,  S  per  cent,  had  recurrence,  11 
per  cent,  developed  pulmonar)^  tnbercvilosis,  and  23  per  cent.  died. 
In  another  series  of  about  700  cases  which  were  treated  medically,  28 
per  cent,  developed  tuberculosis  in  some  other  organ  (Demme)*  Tbr 
syrup  of  the  iodide  of  iron  and  coddiver  oil  are  very  largely  used.    In- 
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unctions  of  green  soap,  recommended  by  Richter  (1846)  and  Kap- 
pesser  (1878)  are  considered  beneficial  by  HoflFa;  3ss-j  should  be 
thoroughly  rubbed  into  the  back  two  or  three  times  a  week. 


IV.  Tubercnlosis  of  the  Serous  Membranes. 

These  membranes  may  be  involved  simultaneously  or  separately. 
Multiple  serous  involvement  is  known  as  multiple  serositis  or  polyor- 
rhomenitis.  Multiple  serositis  may  be  acute,  subchronic,  or  chronic;  it 
may  be  serous,  fibrinous,  or  purulent ;  it  may  occur  with  or  without 
lymphadenitis  or  visceral  tuberculosis. 

(-4).  Pleura. — ^Tuberculous  pleurisy  has  been  touched  upon  as  a 
coQiplication  of  phthisis,  and  must  be  separately  considered  under 
Pleurisy  (q.  v.).  It  may  develop  as  an  apparently  primary  infection, 
it  may  be  clearly  secondary  to  unmistakable  phthisis,  or  it  may  appear 
as  a  terminal  infection.  Miliary  tubercles  in  the  pleura  may  occur 
without  coincident  pleurisy.  Pleurisy  develops  in  some  form  in  66  to 
100  per  cent,  of  pulmonary  phthisis.  It  may  be  acute,  subacute,  or 
chronic;  it  is  most  often  serous  or  serofibrinous;  it  may  be  serohem- 
orrhagic, purulent,  less  often  chyliform  or  adipose.  Pleurisy  may  result 
from  direct  bacillary  invasion  from  the  bronchial  glands,  lung,  spine,  or 
peritoneum,  or  possibly  from  simple  toxic  action  without  the  presence 
<>f  bacilli.  In  some  cases  the  pleura  proliferates  and  forms  a  thick, 
^passive,  adhesive,  obliterative  membrane.  Sometimes  the  interstitial 
tissue  of  the  lung  is  invaded,  resulting  in  pulmonary  cirrhosis  (pleurog- 
enous  cirrhosis).  The  symptoms  are  those  of  fibrinous,  effusive  or 
adhesive  pleurisy  {q.  v.). 

(fi).  Pericardium. — Miliary  tubercles  may  in  rare  cases  cause  tuber- 
culous pericarditis;  these  accidental  miliary  deposits  must  be  sharply 
distinguished  from  tuberculous  pericarditis  wherein  inflammation  pre- 
dominates. It  is  less  common  than  pleural  and  peritoneal  involve- 
Dient,  but  is  not  a  rare  pathological  finding.  It  is  found  in  2  to  3  per 
^nt.  of  pulmonary  tuberculosis.  Tubercles  may  be  detected  beneath 
"*^  fibrin  deposits  or  adhesions,  as  they  are  in  pleurisy  of  the  same 
vP^-  Without  association  with  some  other  tuberculous  lesion  (espe- 
^jy  that  of  the  pleura)  it  is  rarely  separable  clinically  from  the 
ordinary  forms  of  pericarditis.  Like  these  forms  it  may  be  symptomati- 
cally  latent,  it  may  form  an  unessential  part  of  a  generalized  tubercu- 
losis, or  it  may  present  the  ordinarj'  symptoms  of  pericardial  effusion 
^'^^ncretion  {q.  i\).    Only  eight  primarj'  cases  are  recorded  (Scagliosi, 

^P).  Peritonenm. — ^Tuberculosis  of  the  peritoneum  was  known  to 
"V'e,  Laennec,  Bichat,  and  others,  a  century  ago,  but  became 
*JP^ally  important  when  Louis,  in  1825,  tleclared  that  nearly  all 
fhronic  peritonitis  was  tuberculous.  Though  some  chronic  periton- 
^des  are  due  to  trauma,  alcoholism,  nephritis,  portal  and  cava- 
*^,  most  of  them  are  tuberculous. 
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Fraquency*^ — It  complit-ates  9  to  13  per  cent,  of  pulmonary  tubercu-^ 
losis  and  accordiog  to  Grawitz  am!  Brann,  it  was  found  in  2  per  cent. 
of  13,422  autojisies.    According  to  Cummins  it  coDStitutes  one-quarter^ 
of  all  kinds  of  peritonitis*  ■ 

Age. — It  is  almost  equally  frequent  in  the  second,  third,  fourth,  and 
fifth  decadeij,  ranging  close  to  20  per  cent,  in  each;  GO  per  cent,  of 
all  cases  occur  between  ten  and  forty  years  of  age;  io  the  very  young 
and  the  very  aged  it  is  infrequent. 

Sex. — Ninety  per  cent,  (Nothnagel),  or  78  per  cent*  according  to 
Konig,  occurs  in  women.  More  cases  are  found  in  autopsies  on 
males,  though  more  women  are  operated  on.  In  America  it  is  more 
common  among  the  negroes  than  among  the  whites.  It  is  verj^  seldom 
(0,7  per  cent,)  primary,  but  is  secondary  to  (a)  lung  or  pleural  tuber- 
culosis (in  80  per  cent.,  Leube);  (6)  intestinal  ulcers  or  mesenteric 
and  retroperitoneal  adenitis,  especially  in  children.  Tubercle  bacilli 
may  pass  the  intestinal  wall  w^ithout  localizing  in  it  and  may  reach  the 
peritoneum.  It  is  thought  by  some  that  intestinal  lesions  are  the  most 
frequent  cause;  (c)  tuberculosis  of  the  Fallopian  tubes,  which  some 
consider  causative  of  a  third,  or  half,  of  the  cases;  tubal  tuberculosis, 
however,  is  usually  secondary  to  some  small  focus  in  the  bronchial 
glands.  Infection  by  contiguity  and  by  the  lymph-stream  is  said  to 
be  far  more  common  than  htematogenous  infection,  although  the 
writer  believes  that  tuberculous  peritonitis  is  hiematogenous.  m 

Tuberculous  peritonitis  is  a  frequent  complication  of  liver  cirrhosispf 
as  pointed  out  by  Rokitansky,  Foerster^  and  Weigert,  though  it  seems 
strange  that  tuberculosis  should  develop  in  any  stasis.    It  also  compli- 
cates ovarian  tumors.     In  some  instances  it  follows  trauma,  which 
probably  disseminates  infection  from  a  preexisting  quiescent   focus«H 
Occasionally  it  is  found  in  a  hernial  sac  (tuberculosis  herniosa),  of^ 
which  02  cases  are  reported  (1903). 

Types*— A  clinical  description  is  impossible,  for  the  disease  may 
acute,  subacute  or  chronic,  latent  or  stormy,  circumscribed  or  diffusej] 
it  may  be  marked  by  adhesions,  by  free  or  encapsulated  ascites,  or  bjf 
large  tumor-like  masses;  it  may  be  obscured  by  coincident  miliar 
tuberculosis,  liver  cirrhosis,  exudative  pleurisy,  or  ulcerative  phthisis,  or 
may  appear  as  a  seemingly  primary  clinical  fact..  Though  the  forms 
are  similar  and  atypical  cases  are  common,  certain  t\"pes  may  be  de- 
scribed. The  unessential  forms  of  miliary  tubercle,  and  the  small 
and  usually  non-inflammatory  tubercles  seen  over  intestinal  ulcers  or 
in  chronic  phthisis,  are  not  taken  into  clinical  consideration. 

1.  The  acute  form  usually  begins  with  severe  symptoms,  which 
include  fever,  rapid  pulse,  abdominal  tenderness  and  pain,  free  fluid 
in  the  peritoneal  sac,  which  shifts  with  change  of  position,  considerable 
meteorism  from  paresis  of  the  gut,  vomiting,  sometimes  diarrhoea  or 
at  other  times  constipation.  This  type  may  resemble  typhoid  when 
the  intoxication  is  more  marked  than  the  local  signs»  On  the  othe 
hand,  cases  occur  which  simulate  internal  strangulation  and  ileusj 
which  at  times  actually  results  from  intestinal  adhesions  or  inc 
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ceration  beneath  bands.  The  writer  has  seen  three  cases  precipitated 
by  delivery  and  for  this  reason  resembling  a  puerperal  infection.  Indi- 
canuria,  so  frequent  in  other  acute  peritonitides^  is  usually  absent. 
The  ascitic  fluid  is  usually  lemon-colored,  serous  or  slightly  flocculent, 
and  generally  of  a  specific  gravity  of  over  1,014;  red  blood-cells  some- 
times impart  to  it  a  hemorrhagic  hue;  the  leukocytes  are  usually 
mononuclear.  In  rare  instances  the  acute  peritonitis  is  suppurative, 
and  is  due  to  perforation  of  a  tuberculous  ulcer  in  the  gut.  In  some 
cases  the  acute  type  is  a  terminal  infection.  Though  it  is  commonly 
diffuse,  there  is  sometimes  acute  local  pain  or  circumscribed  effusion, 
which  may  occur,  for  instance,  over  an  intestinal  ulcer.  Plastic  adhe- 
sions occasionally  tend  to  modify  the  freedom  with  which  this  ascitic 
form  shifts  with  alteration  of  posture.  Acute  tuberculous  peritonitis 
comes  more  often  under  the  care  of  the  physician  than  of  the  gynae- 
cologist or  surgeon. 

2.  Svbacvie  or  chronic  forms  present  more  or  less  difiFuse  peritoneal 
involvement,  (o)  The  fibrino-plasiic  form,  causing  adhesions,  may 
result  from  the  acute  form  or  may  develop  slowly  and  insidiously; 
^ptoms  and  signs  are  usually  lacking,  or  when  present  are  not  dis- 
tinctive. (6)  The  fbrino-^aseous  form  is  characterized  by  the  develop- 
Dicnt  of  tubercles,  which  by  fusion  often  form  large  pigmented  solid 
masses.  There  are  adhesions,  and  thickening  of  the  intestine,  mesen- 
tery, and  omentum.  Between  the  recesses  formed  by  the  inter-intes- 
tinal adhesions,  or  by  the  growth  of  the  gut  to  the  liver  or  spleen, 
pockets  of  exudate  frequently  occur,  containing  blood-stained  serum, 
cold  abscesses,  or  cheesy  material ;  the  intestine  is  thickened  and  con- 
^'^cted,  the  mesentery  deformed,  and  the  omentum  shrunken,  (c) 
The  ejfusive  form  is  marked  by  serous,  serofibrinous,  serohemorrhagic, 
*nd  less  often  by  puriform  or  adipose  exudate,  which  is  more  or  less 
encapsulated. 

All  these  types  and  subtypes  vary  so  much  that  the  individual 
*}f^fU>ms  will  be  considered  separately. 

Individual  Symptoms — l.  Adhesions  and  Retraction.— The  infil- 
^ted  amentum  gradually  indurates  and  retracts  so  that  it  is  found 
*Dove  the  navel  (Bamberger)  or  along  either  costal  arch  as  a  fibro- 
p*^us  tumor-like  mass;  it  may  often  be  palpated,  even  when  there 
**  niuch  exudate,  and  becomes  clearer  after  paracentesis;  it  may  be 
^*^ken  for  carcinoma  of  the  stomach,  enlarged  liver,  or  distended 
pll-bladder,  especially  when  in  chronic  forms  there  is  no  temperature; 
}t  may  also  occur  in  simple  or  carcinomatous  chronic  peritonitis,  but 
^  fluite  suggestive  of  tuberculosis.  The  ivalh  of  the  (jut  are  fre- 
^n^ntly  so  thickened  that  intestinal  stenosis  and  longitudinal  short- 
*^ng  result;  the  gut  may  measure  but  one-half  or  one-thinl  of  its 
^'^nal  length;  it  may  be  thickened,  adherent,  surrounded  bv  exudate, 
*nd  may  also  resemble  a  tumor.  Adhesions  may  continue  to  retract 
nntil  the  entire  peritoneal  sac  is  deformed  (Klel)'s  prriionifi.s  defor- 
^^h  this  is  a  species  of  spontaneous  recoverv  l)ut  is  attended  by 
"•^ger  of  intestinal  stenosis.     The  mesenteric  thickening  and  retrac- 
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tion  (mesenieriiis  reirahens)  affects  the  character  of  the  physical  finclj 
ings  and  the  tynipaixy  and  the  duhiess;  the  mesentery  may  measurq 
one-half  to  one  inch  (1  to  2  cm/)  in  thickness.  1 

2.  Ascites;  Exudate. — The  abdomen  is  often  moderately  enlargedj 
which  is  due  to  serous  exudation  and  meteorism ;  in  some  cases  inspec- 
tion reveals  no  objective  change.     Large  exudates  may  cause  some 
distention   of  the  abdominal  veins,  as  in  ascites  (y*  r.),  because  tlr 
cava  is  compressed.     When  the  abdomen  protrudes^  its  centre  is  n 
usually  flattened  nor  are  its  sides  bulging  as  in  the  ordinary  ascit 
of  liver  or  cardiac  disease  (Bouilly),  but  it  is  often  prominent  in  thi 
median  line,  as  in  ovarian    cyst.     Lohlein   states    that    most   of  hii 
cases  were  sent  to  him  with  a  diagnosis  of  ovarian  tumor  or  cyst.    In 
cases  without  adhesions  the  dulness  shifts  easily  with  change  of  po; 
ture,  so  that  tympany  exists  over  the  supernatant  gut  and  dulnej 
is  found  over  the  settling  fluid.     The  physical  signs,  however,  diffe 
from  those  of  a  common  ascites  in  ttiat  t!ie  tympany  is  often  on  the 
right  side;  Thomeyer  pointed  out  that  the  mesenieTtii^  rdrahtnjit  piilliM 
over  the  small  gut  to  the  right  side,  and  that  its  chief  cause  is  tubercu*" 
lous  (less  often  carcinomatous  or  simple)  peritonitis;   though  this  dis- 
position of  the  tympany  is  common,  nevertheless,  a  tuberculous  mass 
may  develop  anywhere,  as  for  instance,  in  the  right  iliac  region,  in 
w4nch  case  it  dislocates  the  tympanitic  intestines  to  the  left,  or  in  thi 
median  line  or  in  the  pelvis.     In  general  the  abdominal  distention 
asymmetrical  rather  than  Symmetrical;  it  is  generally  less  extensiv 
tha!i,  for  instance,  is  liver  cirrhosis,  with  which  it  may  co-exist.    In 
very  rare  cases  the  fluid  may  break  through,  into  the  bowel  or  exter- 
nally through  the  navel.    Dulness  does  not  always  indicate  the  presen 
of  fluirl  Ivut  may  result  from  close  adhesions,  from  thickening  of  thi 
gut,  from  caseous  masses  or  enlarged  glands. 

3.  Meteorism,— This  may  result  from  sudden  paresis  of  the  gul 
in  the  acute  type,  or  from  chronic  filjrous  obstruction  in  cases  of  lorij 
standing.  Tuberculous  tumors  may  also  impair  peristalsis  and  thiii 
cause  gaseous  accumulations.  Meteorism  is  one  of  the  stigmata 
tuberculosis  of  the  mesentery'  glamls  itabes  or  phthisis  vifJtaratca)  am 
then  is  often  due  to  cohicident  peritonitis;  in  botli  conditions,  hi. 
most  often  in  children  (Berggrtin  and  Katss),  the  stools  may  :innf:i 
uncolored  and  fatty, 

4.  PalpataoB. — A  dourfhtj  Henmtinn  is  often  experienced   on    pa  J  pa 
tion,  which  is  usually  referre<l  to  peritoneal  adhesions  or  constrict 
intestine,  but  in  some  instances  is  due  to  early  infiltration  of  the  p 
peritoneal  (subsernus)  tissues. 

6.  Friction  Sounds. — In  some  cases  the  Beafty-Brighi  frictlon^rub  can 
be  elicited. 

6.  Pelvic  Effusion.^ — ^This  is  particularly  common  in  women,  who  al 
suffer  from  painful  and  disturbed  menstruation, 

7.  Temperature. — Temperature  frecpiently  occurs,  hut  is  irregul 
in  character;  it  is  sometimes  continuous,  even  typhoidal,  and  mm* 
times  remittent,  or  hectic;    it  is  most  frequent  in  acute  types  or 


i 


TUBERCULOSIS  OF  THE  SEROUS  MEMBRANES  345 

acute  exacerbations  of  chronic  cases.  In  some  chronic  cases  it  is  ab- 
sent or  subnormal.  The  disease  therefore  cannot  be  excluded  by  the 
absence  of  temperature.  Fever,  with  pain  and  tenderness,  usually,  but 
not  always, distinguishes  tuberculous  encapsulation  from  simple  ascites. 

8.  Pain  and  Tenderness. — ^These  are  generally  conspicuous,  though 
moderate  in  degree  and  by  no  means  constant. 

9.  Bftarasmns — Emaciation  is  common  and  has  been  especially 
emphasized  by  Vierordt;  Konig,  however,  remarks  upon  the  frequency 
with  which  cases  of  tuberculous  peritonitis  present  a  good  color  and 
robust  appearance. 

10.  Oastro-intestinal  Disturbances. — Digestive  disorders  are  fairly 
frequent;  the  usual  constipation  is  occasioned  by  impaired  peristalsis; 
in  some  cases  diarrhoea,  amounting  to  3  or  4  movements  daily,  is  pos- 
sibly caused  by  toxaemia. 

11.  Other  Symptoms. — ^The  spleen  may  be  enlarged,  but  is  diflScult 
to  find  in  the  majority  of  cases.  In  rare  instances  there  are  icterus, 
pylethrombosis,  and  other  complications  due  to  special  localizations  of 
the  process. 

Diagnosis. — The  diagnosis  is  usually  made  correctly,  though  some- 
times there  are  no  just  grounds  for  even  suspecting  the  presence  of 
the  disease.  Considerable  importance  should  be  attached  to  tuber- 
culous lesions  elsewhere,  as  in  the  lungs,  pleurae,  glands,  or  Fallopian 
tubes.  Multiple  serositis  is  extremely  suggestive.  If  another  tuber- 
culous lesion  cannot  be  established,  tuberculous  peritonitis,  which 
causes  nearly  all  chronic  peritonitides,  is  very  probably  present;  malig- 
nancy and  traumatism  must  be  considered.  Tuberculin  injections 
n^y  be  given  but  do  not  prove  that  the  lesion  is  peritoneal  or  tuber- 
culous. Inoculation  may  be  made  with  fluid  withdrawn  by  paracentesis 
(see  Plfxrisy).  Exploratory  laparotomy  is  justifiable,  particularly 
*s  simple  abdominal  section  is  the  foremost  therapeutic  measure. 

jJoiirse. — The  onset  is  usually  insidious  with  marked  but  not  extreme 
P^n,  tenderness,  anorexia,  vomiting,  colic,  fever,  and  constipation  or 
"lan-hoea.  The  course,  inclependent  of  all  therapeutic  measures,  shows 
fPontaneous  remissions,  as  Vierordt  and  Nothnagel  have  particularly 


Tf^fttment. — Simple  rest  in  bed,  good  hygiene,  and  full  feeding, 
^^^*  often  arrest  the  process.  The  tumors,  exudate,  and  adhesions, 
J^*y  recede  and  no  symptom  reappear  for  months  or  even  years, 
^spontaneous  recovery  was  first  described  by  Bamberger  but  was 
^ored  until  relatively  recent  times.  In  1884  Konig  proved  what 
^pcncer  Wells  had  observed  twenty  years  earlier,  that  healing  may 
|J*'<>w  laparotomy  (Czerny,  Hegar,  Chrobak,  Bunini,  Isniel).  Tuber- 
cles may  heal  entirely  in  six  or  seven  weeks.  Then  Lintlner,  Phillips, 
^*lcnta,  Koersch,  Hinterberger,  and  others,  showed  that  recovery  was 
j^Uent  (in  25  per  cent,  of  the  cases)  without  cither  medication  or 
J*parotomy.  Experimental  researches  have  shown  that  the  tnbcrclcs 
^  by  simple  degeneration,  or  by  vascularization  and  (levclo})nicnt 
^  ^nneetive  tissue. 
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Operation  gives  various  results,  recovery  occurring  in  33  per  cent. 
(Frees),  55  per  cent.  (Clirobak),  64  per  cent.  (Konig),  91  per  cent.j 
(Dohrn)  and  94  per  cent.  (Mazzoni).     Larger  numbers  of  cases  giv< 
equally  high  percentages;  70  per  cent*,  Roersch,  358  case^;    85  pc 
cent.,  Margarucei,  250  cases;  von  Krenecki,  266  cases,  72  per  cent, 
recoveries  in  ascitic,  62  per  cent,  in  ailhesive,  and  75  per  cent,  in  en- 
cysted forms;    75  per  cent,  in  405  cases,  Adossides.     If  the  primary 
focus  is  accessible,  as  in  tuberculous  tubes,  it  should  be  removed,^ 
thereby  raising  the  percentage  of  recoveries  from  71  to  97  per  centjH 
(Mayo).    Simple  paracentesis  is  much  inferior  to  laparotomy.    I^avage 
is  superfluous.     It  is  thought  that  the  access  of  air  or  sunlight,  or 
manipulation  or  lavage,  is  the  potent  curative  factor  in  operative  treat- 
ment.   Veit  advances  the  plausible  theorj^  that  the  withdrawal  of  fluids 
allows  the  access  of  fresh  serum  with  increased  ajititoxic  propertieSbfl 
Operation,  in  the  author's  opinion,  is  clearly  of  great  value;   but  it 
may  be  mentioned  that  some  conservative  writers  believe  that  the 
tubercles  which  heal  after  operation  were  already  in  process  of  healing 
spontaneously* 


V*  Tuberciilosis  of  the  Brain  and  Meninges, 

Involvement  may  result  from  (a)  the  miliary  tubercle,  (b)  the 
tary,  or,  as  Virchow  prefers  to  call  it,  the  conglomerate  tubercle 
the  tuberculous  abscess,  anil  (d)  meningitis,  acute  or  chronic*  The 
miliary  form  has  already  been  described-  the  solitar)^  or  conglomerate 
tubercle  produces  symptoms  identical  with  those  of  brain  tumor 
(q.i\)f  and  tuberculous  meningitis  will  be  described  with  other  menin- 
gitides  (i\  Meninges), 

Primary  cerebral  tuberculosis  is  extremely  rare.     Warfringe,  Fraen- 
kel,  *y%'arez  ami  Duerck  have  described  primary  meningitis,  but  it  is 
extremely  probable  that  small  or  microscopic  foci  elsewhere  escape 
detection.     Fraenkel  found  tuberculous  meningitis  in  4.7  per  cent 
adults  dying  with  pulmonary  phthisis. 


VI,  Tuberculosis  of  the  Alimentary  Tract, 


1*  Lips. — The  lips  are  very  seldom  affected;  lupus  or  tulierculous 
ulcers  may  invade  them.  The  latter  are  very  painful  and  may  be 
confused  with  cancer  or  chancre. 

2.  Gums. — The  gums  are  seldom  involved,  though  tuberculosis  has 
followed  raries  or  extraction  of  the  teeth, 

3,  Tongue. ^This  is  involved  in  1  to  2  per  cent,  of  cases.  Tuber- 
culous tumors  may  develop  in  its  substance.  They  are  sometime 
mistaken  for  gumma  or  cancer,  and  may  break  down  into  cold  ab-1 
scesses.  Tuberculous  ulcers  develop  on  the  dorsum  ur  edges;  thejrj 
have  rough  caseous    bases  with  uneven  or  undermined  e<lges;    they t 
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arc  almost  never  primary;  they  are  diflFerentiated  from  syphilitic  ulcers 
by  the  inefficiency  of  mercury  and  iodides,  from  cancer  by  the  absence 
of  glands  in  the  neck,  and  from  both  by  the  presence  of  bacilli  and  the 
results  of  inoculation. 

i  PharyxUL — Pharyngeal  involvement  was  known  to  Morgagni  but 
was  especially  studied  by  Ricord  (1865).  Primary  disease  is  most 
mfiequent,  and  involvement  secondary  to  pulmonary  or  laryngeal 
phthisis  is  more  common,  but  still  is  infrequent;  Heller  saw  but  4 
instances  in  8,000  throat  cases;  Kidd  found  6  cases  in  500  tuberculous 
autopsies.  The  process  begins  largely  in  the  lymphoid  structures, 
which  are  infected  by  tuberculous  sputum  or  food,  or  it  extends  by 
the  lymph-vessels  from  the  larynx.  Three-fifths  of  the  cases  (Marti- 
neaux)  are  associated  with  tuberculous  disease  of  the  intestine,  and  15 
per  cent.  (Barth)  with  oral  tuberculosis.  It  is  promoted  by  syphilis, 
by  the  use  of  alcohol  and  tobacco,  by  trauma,  and  by  preexisting 
ulceration.  The  cervical  glands  may  be  affected  in  acute,  but  rarely 
in  chronic,  cases.  The  ulcerations  are  usually  superficial ;  when  pro- 
pagated from  the  larynx,  the  most  distressing  dysphagia  results.  Retro- 
pharyngeal abscess  (Read,  Lindenbaum,  Northrup)  usually  results 
from  suppuration  of  the  lymph  glands  and  from  spinal  or  osseous 
disease. 

6.  Palate. — ^The  palate  is  said  to  be  affected  in  1  per  cent,  of  cases 
of  phthisis;  in  swallowing  or  coughing,  tubercle  bacilli  from  the  sputum 
come  in  close  or  even  forcible  contact  with  the  palate.  Lublinski  ob- 
served three  instances  among  16,000  throat  cases,  and  Kidd  saw  4 
c*ses  in  500  tuberculous  autopsies. 

6.  Tonsils. — ^The  tonsils  are  diseased  in  4  per  cent,  of  cases  of 
pulmonary  tuberculosis  (Warthin);  their  folds  and  crypts  contain 
"*Qlli;  the  process  may  stop  at  the  tonsils,  for  they  act  as  barriers  to 
|he  infection  or  a  tuberculous  cervical  adenitis  may  develop.  Their 
"Election  may  be  primary,  and  Dieulafoy  holds  that  tonsillar  infection 
^7  be  followed  by  a  descending  tuberculous  adenitis,  which  in  turn 
j'^^ccts  the  lungs.  Some  maintain  that  the  tonsils  are  almost  invariably 
"Elected  by  the  sputum  in  phthisis  of  the  lungs;  Schlenker  finds  them 
^herculous  in  65  percent.,  Krueckmann  in  48  per  cent.,  and  Dmo- 
chowski  in  100  per  cent,  of  his  cases  of  pulmonary  phthisis.  The 
'^ons  are  miliary  more  often  than  caseous. 

'•  Salivary  Glands. — ^These  are  fairly,  but  not  absolutely,  immune. 
,  ^  (KsophagUS. — ^The  oesophagus  is  also  relatively  immune  and  is 
P^^cted  less  frequently  even  than  the  throat.  No  clear  primary  case 
^  '^rded,  and  Cone  could  collect  only  48  secondary  cases.  Qisoph- 
J?^  trauma,  cancer,  or  ulceration,  tends  to  localize  the  bacillus. 
Awection  by  contiguity,  from  the  peribronchial  glands,  is  more  com- 
nion than  infection  by  tuberculous  sputum;  these  glands  may  occasion 
^phageal  perforation,  hemorrhage,  diverticula,  or  stenosis.  Exten- 
*<>D  from  the  larynx  or  pharynx  along  the  lymph  tracts  in  the  sub- 
^^wsosa,  or  from  the  spine  or  lung  cavities,  is  possible.  Miliary 
"^posits  have  no  clinical  importance* 
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9.  Stomach. — The  stomach  almost  never  shows  primarj'  ulcerationJ 

There  are  tinly  four  cases  on  record  in  which  the  smallest  claim  fof 
primary  involvement  can  lie  made.    Secondary  disease  in  pulmonar 
tubercnlosis  is  estimated  at  four-tenths  of  one  per  cent,  to  2  per  centJ 
Letorey,  m  1895,  collected  21  cases  of  tulierculous  ulcer,  but  they  are* 
more  frequent  than  statistics  show.     Ricard  and  Chevrier  assert  that 
there  are  on  record  sixteen  cases  of  tuberculous  stenosis  of  the  pylorusJ 
Klebs's  idea  that  gastric  localization  was  promoted  l>y  round  ulcer 
is  not  generally  accepted.    The  HCl  is  inimical  to  gastric  tubercle^ 
Tuberculous  ulceration  of  the  stomach  occurs  from  the  sputum,   fron 
invasion  by  contiguity  (glands,  peritoneum,  or  colon),  or  in  few  cas< 
from  h somatogenous  infection. 

10.  Intestinal  Tuberculosis.— This  was  first  observed  by  Bayle^ 
(1810).     (a)  It  is  usually  secmidary  to  lung  tuberculosis  with  ca\it^| 
formation,  and  results  from  infective  sputum;    its  frequency  is  30^ 
per  cent,  (Eichliorst),  34  to  38  per  cent.  (Leroux  and  Mueller,  in  chil- 
dren), 51  percent.  (Heinze),  or  90  percent.  (Weigert,  Orth,  Warthin)^B 
Tubercle  bacilli  may  be  swallowed  without  causing  intestinal  tuber^" 
culosis.     Of  all  kinds  of  intestinal  ulceration,  tuberculous  ulcers  are 
tlie  most  frequent.     Infection  in  some  cases  may  occur  from  the  peri- 
toneum or  mesenteric  glands,  Vnit  adhesions  often  render  the  deter- 
mination of  the  primary  focus  impossible.     Hiematogenous  infectio: 
is  barely  possible,     ib)  Pritimry  intestinal  tuberculosis  is  much  mo 
rare,  occurring  in  but  0.3  per  cent.  (Eisenhardt),  and  in  only  0.1  p 
cent,  of  the  cases  in  adults.    The  intestinal  mucosa  in  children  is  like 
the  bronchial,  as  it  often  allows  of  the  passage  of  tubercle  bacilli 
through  it  to  the  intestinal  glands  without  disease  of  the  intestine  itself] 
this  is  doe  to  the  loose  infantile  mucosa  and  the  large  lymph  vessel 
King.ston,  in  339  antopsies  on  children  vnih  tuberculosis,  found  ii 
atrium   was   res]>iratory  in  04   per  cent.,  intestinal   in  19  per  cent,, 
and  uncertain  in  17  per  cent.     Infection  may  oi*cnr  l>y  infected  mil 
or  meat.     Koch  takes  an  extreme  view  in  denying  infection  by  milk, 
and  Behring  takes  the  opposite  extreme  in  atfirming  that  it  is  th< 
chief  cause  of  tuberculosis. 

The  ulcers  are  most  fretjuent  in  (i)  the  ileo-cctcal  region  and  next  ii 
the  colon,     (ii)  They  always  originate  in  the  lymphadenoid  foliivh 
or  Peyer's  patches  and  never  in  the  mucous  membrane;  they  are  p; 
moted   by  erosions  or  obstipation.     Small  tubercles  fuse  into  larj 
ones,  which  caseate  and  ulcerate;   in  exceptional  cases  the  caseou, 
nodes  do  not  rupture  but  cause  the  peritoneum  and  mucosa  to  bul^ 
out.     (iii)  The  ulcers  are  irregular  in  shape,  and  (iv)  their  dispositio 
is  Ting4ikr;  ?*.<*,,  they  are  located  transversely  around  the  gut,  becau 
extension  occurs   by   the   lymph  vessels   (lymphangitis  tuberculosa), 
Occasionally  they  lie  in  the  long  axis  of  the  gut  and  are  ovoid,  con 
sponding,  though  often  incompletely,  to  Peyer's  patches,     (v)  The 
are  single  or  multiple,  and  sometimes  cover  nearly  all  the  surface 
both  the  large  and  small  intestines,     (vi)  Their  bases  are  rough  oi 
caseous  and  their  edges  infiltrated;   the  infiltration  also  invades  the 
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contiguous  mucosa  and  submucosa.  (vii)  Localized  adhesive  peri- 
tonitis is  a  common  issue  when  the  process  reaches  the  serosa.  An 
early  stage  of  this  is  seen  in  the  serous  and  subserous  miliary  tubercles 
and  in  the  bead-like  tuberculous  lymphangitis;  perforation  occurs  in  5 
to  10  per  cent,  of  the  cases,  but  is  resisted  by  the  muscular  coat  and 
by  adhesions;  it  results  in  pericecal  abscess  and  in  suppurative  peri- 
tonitis. Stenosis  of  the  intestine,  single  or  less  often  multiple  (129 
cases  collected  by  Arbuson,  1904),  may  also  result;  recovery  is  very 
rare.  Konig  in  two  years  saw  5  cases  recover,  and  Eisenhardt  saw  10 
complete  and  26  incomplete  instances  in  567  tuberculous  ulcerations. 
Hepatic  suppuration  or  steatosis,  may  result. 

Symptoms. — The  symptoms  are  those  of  any  form  of  intestinal 
ulceration  iq.v.);  they  commence  usually  with  signs  of  catarrhal 
enteritis,  diarrhoea,  pains,  and  fever.  They  may  for  a  while  resemble 
those  of  typhoid.  The  only  pathognomonic  finding  is  the  tubercle 
bacillus,  and  it  is  possible  that  its  presence  may  result  only  from  swal- 
lowed sputum.  Rosenblatt's  method  of  detecting  the  bacilli  in  the 
faeces  is  to  give  laudanum  until  the  stools  become  hard,  and  then  ex- 
amine the  mucus  on  their  surface;  the  bacilli  are  usually  found  on 
the  first  examination,  for  the  hard  feeces  apparently  scrape  the  bacilli 
from  the  ulcers.  Pus  is  often  found  and  hemorrhage  occasionally 
results.  Girode  called  attention  to  the  black  stools,  which  are  usually 
ominous,  as  they  indicate  malnutrition;  the  picture  of  dysentery  is 
rarely  observed.  Fatal  hemorrhage  is  infrequent,  though  cases  have 
heen  recorded  by  Vallin,  Hanot,  Osier,  Chandeze  and  others.  An 
^ppendicitic  form  may  be  noted,  with  quirk  or  insidious  onset  and  with 
some  induration;  recurrence  is  frequent  and  fistulge  occasionally 
develop.  In  Ujphlitis  ivberculosa  there  is  great  thickening  in  the  ciecal 
^on,  with  a  hard,  slightly  movable  or  totally  adherent,  vertically 
disposed,  tender  tumor.  The  onset  is  usually  insidious,  pain  is  recur- 
f^nt,  symptoms  of  increasing  intestinal  stenosis  are  present  and  con- 
^pation  alternates  with  diarrhoea.  Hemorrhage  is  infrequent,  fever 
*•'*  usually  absent  and  emaciation  is  sometimes  pronounced.  Duguet 
Jwcribed  this  condition  in  1869,  and,  since  it  so  fully  resembles  cancer 
^f  sarcoma,  it  has  attracted  the  especial  attention  of  the  surgeons, 
Bassiui  (1887),  Bouilly  (1889),  and  Billroth  (1S91).  Canipiche  (1906) 
collected  379  cases  of  tuberculosis  of  the  appendix  and  capcuni;  about 
-J  per  cent,  of  the  operated  cases  died  from  the  operation;  about 
•w  per  cent,  were  well  for  months  or  years;  and  about  40  per  cent, 
ultimately  died  of  tul)erculosis.  It  sometimes  co-exists  with  cancer. 
The  process  usually  begins  in  the  mucosa  and  is  marked  by  ulcera- 
^*^u,  villasities  in  the  mucosa,  great  local  infiltration  and  hypertrophy 
^^  the  bowel,  and  destruction  of  the  ileoctvcal  valve.  The  process 
^*y  begin,  as  shown  by  Conrath,  in  the  serosa,  with  which  tuberculous 
P^nds  may  come  in  contact.  Patients  may  die  of  acute  ol)struction, 
p' only  after  a  chronic  course  of  a  decade  or  more;  recovery  l)y  fibrosis 
^  possible.  Benoit  and  Dieulafoy  regard  the  process  as  primary  in 
^  per  cent,  of  subjects. 
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In  the  recttim'^  ulcers,  either  anal  or  rectal,  lupus ^  tuberculosis  cm 
verrucosa,  and  periproctal  abscess,  are  sometimes  seen.    Fistula  in  an 
occurs  in  1  to  5  per  cent,  of  cases  of  phthisis,  and  rarely  develops 
other  conditions;  the  general  idea  that  its  excision  excites  pulmonar 
disease  is  a  confusion  of  cause  with  effect. 

11*  Liver. — The  liver  is  involved  less  in  adults  than  in  child  re 
(38  per  cent*  Leroux),  but  at  all  ages  it  is  of  greater  pathological  tha 
clinical  interest,     (i)  Large  tubercles  may  develop  in  the  liver,  some 
times  with  peritonitis  and  perihepatitis,     (ii)   Mihary  tubercles  are  of 
no  clinical   significance,     (iii)  Hanot  maintains  that  there  is  a  pri* 
mary  cirrhosis  of  the  liver,  associated  with  tubercles  and  fatty  degen- 
eration;   at  the  most  it  is  extremely  rare;    it  is  said  to  be  associated^ 
sometimes  with  tuberculous  peritonitis  and  perihepatitis  (tK  a,  TuBCBI^I 

CULOSIS   OF  TlIK  LlTXCS:    COMPUCATIONS). 

12,  Spleen. — Ttie  spleen  is  involved  in  43  to  47  per  cent,  of  tuber- 
culous children  (Leroux  and  Mueller).  Bayer  (1904)  collected  28 
cases  of  primary  tuberculosis  of  the  spleen;  19  were  not  recognized 
clinically;  9  were  operated  on,  of  which  2  died  and  7  recoveretl.  (See 
Diseases  op  Spleen:  Splenomegaly  w^ith  Cyanosis.) 


Vn.  Tuberculosis  of  the  Gemto-urinary  Tract, 

Genitn-nrinary  tuberciiin.sis  was  described  |jy  Morgagni  and 
Baylc  in  the  beginning  of  the  last  century,  but  for  the  first  time  fully 
by  Lichtheim,  in  the  cadaver,  and  by  Rosenstein,  Babes,  and  Smith, 
clinically.  It  is  most  frequent  in  the  period  of  greatest  sexual  activity 
(twentieth  to  fortieth  year),  and  72  per  cent,  occur  in  males,  in  whom 
the  two  tracts  have  more  continuity  and  comniyiiity  of  surface* 

Modes  of  Infection. — i.  HiBmatogenic  Infection. — ^This  is  the  mo! 
frequent  variety.    It  occurs  in  5  per  cent,  of  cases  of  chronic  pulmoti 
ary  tuberculosis.    The  majority  (76  per  cent.)  of  cases  are  seconda 
to  some  lung  or  peribronchial  glandular  focus,  which  very  often  h 
produced    no   symptoms,  so   that  most  seemingly  primary'  foci  a 
really  secondary.    Jani  found  tubercle  bacilli  in  perfectly  sound  testes 
and  prostate  glands,  but  they  were  clearly  an  invasion  of  the  blood 
occurring  in  tlie  death  agony. 

2.  UrogBXiic  Infection. — The  general  opinion  was  previously  that 
a  secondary  infection  mounted  from  the  lower  genital  to  the  high 
uropoietic  structures.  It  may  be  conveyed  by  infected  fingers,  instru- 
ments, or  catheters.  Infection  by  sexual  intercourse  is  possible  bill 
has  been  grossly  overrated.     It  may  follow  syphilis  and  gonorrhoea, 

3.  Infection  from  the  Peritoneum  and  Conttguous  Structures. — Tb 
Fallopian  ivbes  are  diseased  in  a  thini  to  a  half  of  the  cases  of  tuliercu- 
lous  peritonitis.     Jani  found  tubercle  bacilli  in  the  tubes  in  women' 
dying  of  phthisis,    The  bladder,  seminal  vesicles,  and  vasa  deferentia, 
may  be  invaded  per  eontiguitatem  from  peritoneal*  vertebral,  reci 
and  otlier  foci.     In  many  cases  it  is  impossible  to  ilctermine  w 
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the  process  began^  for  extension  may  have  occurred  so  rapidly  and 
diffusely. 

{A).  Senal  Tuberculosis. — ^The  kidney  in  miliary  tuberculosis  is 
involved  in  90  per  cent.  (Frerichs),  but  is  marked  by  no  distinguish- 
ing symptoms.    Caseous  nodes  develop  in  the  cortex,  infection  reach- 
ing it  most  often  (in  90  per  cent.)  from  the  blood  stream  (desquamative 
caseous  nephritis);    they  often  break  down  into  cavities,  and  may 
fonn  cold  abscesses  or  undergo  secondary  pyogenic  infection,  or  the 
process  may  remain  localized  in  one  pole  of  the  kidney.    Tubercles 
also  develop  in  the  apices  of  the  pyramids  and  pelvis  of  the  kidney, 
and  form  caseous  infiltration  and  ulcers;    involvement  in  this  form 
was  at  one  time  considered  the  result  of  an  ascending  infection,  though 
Caspar  and  Walker  oppose  this  view;   some  maintain  that  infection 
from  below  may  pass  through  the  bladder  (without  causing  lesions  in 
it)  and  reach  the  kidneys,  just  as  the  bacilli  may  pass  the  lungs  or 
intestine  and  cause  bronchial  or  mesenteric  adenopathies.    Israel  and 
others,  on  the  contrary,  believe  that  the  process  often  (41  per  cent, 
of  cases)  descends  from  the  kidney  to  the  bladder.     Wherever  the 
process  begins,  upward  and  downward  extension  in  the  kidney  itself 
often  occurs,  so  that  the  entire  organ  may  be  more  or  less  diseased. 
^Tien  the  process  is  well  developed  there  is  a  tuberculous  pyonephrosis. 
The  entire  kidney  may  become  a  large  sac  of  caseous  material,  detritus, 
»nd  lime  salts;  this  is  called  d^ginirescence  massive  by  Tuffier.    The 
Iddney  is  often  adherent  to  adjacent  structures;   its  capsule  is  thick- 
ened, its  removal  strips  off  particles  of  renal  substance,  and  it  is  some- 
times perforated,  causing  tuberculous  paranephritis.    The  surface  of 
the  kidney  may  be  smooth  and  normal,  lumpy  from  caseous  deposits, 
or  softened  in  many  places  from  diffuse  ulceration.     In  exceptional 
c^  spontaneous  healing  is  possible.   Whether  one  or  both  kidneys  are 
"Jseased  depends  on  the  stage  of  the  process,  and  is  a  most  important 
natter  when  surgical  interference  is  considered.    Israel,  in  his   cele- 
hrated  observations,  stated  that  he  found  one  kidney  involved  usually 
^thout  any  other  genito-urinary  disease.     Pallet  and  Albarran  ob- 
*rved  unilateral  disease  in  80  to  85  per  cent,  of  their  cases,  while  post- 
Diortem  figures  show  unilateral  renal  disease  in  but  48  per  cent.; 
naturally,  in  autopsy  figures,  the  extent  of  the  disease  is  greater  than  in 
jlinical  figures.     Compensatory  hypertrophy  of  the  sound  kidney  is 
''«quent. 

lymptoms. — ^These  may  be  absent  if  the  renal  pelvis  remains  sound. 
Chemise  the  symptoms  are  (1)  urinar}%  (2)  local,  and(3)  general. 

1«  Urinary. — ^The  urinary  symptoms  are  chiefly  those  of  pyelitis 
^9-^).  The  urine  is  acid,  though  alkalinity  develops  in  complicating 
^herculous  or  non-tuberculous  cystitis,  which  may  he  determined  by 
^^oscope.  Urination  is  often  difficult  (dysuria)  orfrequent  fpolliak- 
'*'**)iSo  that  the  existence  of  cystitis  is  at  first  suspected;  it  is  a  safe 
'Jjlc  always  to  consider  the  possibility  of  renal  phthisis  in  ever}'  cystitis 
f*^  origin  of  which  is  not  entirely  clear  and  the  treatment  of  which 
^  unsuccessful.     Bladder  symptoms  are  reflex  or  are  due  to  conipli- 
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eating  cystitis,  simple  or  tuberculous.     The  urine  is  sometimes*  m* 
creased;    Guyon  describes  an  early  polyuria  in  which  the  urine  isj 
clear,  and  a  later  polyuria  in  which  it  is  turbid.     Hamaiuria  {q.i\ 
is  frcifuent:  it  may  be  severe  or  slight  and  its  occurrence  is  more  ofte!i| 
early  than  hite;  its  frequent  recurrence  is  so  marked  in  some  cases  aj 
to  justify  the  term  ** hemorrhagic  type";   it  may  last  one  and  a  hall 
months  (Routier)  to  four  and  a  half  years  (Tuffier).    Pyuria  generallj 
occurs  when  the  peK'is  is  invaded,  but  is  nut  observed  when  cortici 
foci  do  not  communicate  with  the  pelvis  nor  when  the  ureter  is  cx^-- 
eluded;    the  pus  cells  correspond  to  the  amount  of  albumin*     Epitht 
lial  cells,  sometimes  caseous  matter,  elastic  fibers^  and  necrotic  rena 
tissue,  are  found.    The  sediment  is  often  a  crumbly,  rapidly  settlinjfi 
detritus;  fuberch  bavtlH  are   often   found,   but  must  not  be  confused 
with  the  smegma  bacillus  (c.  GENEriAL  I1\cteriology);   sometimes] 
bacilli  in  the  urine  are  found  in  pulmonary  tuberculosis  ii^Tlhout  anyJ 
disease  of  the  kidneys.    Casts  are  very  infrequent.    In  unilateral  renal 
disease    with    occlusion   of    the    corresponding   ureter,    the    urine    is 
naturally  normaL     Urinary  segregation  or  ureteral  catherization  deter 
mines  which  kidney  is  involved. 

2;  Local. — Local  symptoms  are  lumbar  pain  and  tumor.     Lumhafi 
pain  sometimes  results  from  capsular  tension;    it  is  severe,  colickyj 
and  is  reflected  to  the  groins  and  testes,  which  may  be  retracte<l  as 
they  are  in  renal  coolie;   this  is  probably  due  to  the  passage  of  cavSeousl 
particles  or  blood  clots;    dilfereutiafion  from  calculous  disease  (^.  i*.) 
may  be  difhcult  in  such  cases  until  tubercle  bacilli  are  found.     Tumor^ 
in  tulierculous  pyonephrosis  or  hydronephrosis,  is  a  small »  tender  en- 
largement, though  seldom  of  the  size  attained  lu  calculous  or  otberl 
o  b  St  r u  c  t  i  ve  d  i  sea  se . 

3.  General. — General  symptoms  are  hectic  fever,  malnutritioiiJ 
tuberculosis  in  the  lungs,  and  foci  in  the  testes.  The  heart  is  almostl 
never  hypertrophied.  In  (>U  per  cent,  of  the  cases  operated  on,  the! 
diagnosis  was  fouriil  correct.  The  course  is  chronic,  with  remissions;! 
two  or  three,  or  even  five,  years  is  the  usual  duration;  recovery  fromf 
circumscribed  lesions  is  possible;  death  results  from  tuberculous^l 
generalization,  less  often  from  sepsis,  perinephritis^  or  amyloid  de-T 
generation,  aurl  rarely  from  nephritis  or  uraemia.  The  ireatnherit  isl 
surgical.  In  Kronlein*s  cases,  tlie  operative  mortality  of  nephrectomy] 
was  5.S  per  cent,  and  the  ultimate  mortality  was  17.6  per  cent.;  70  perl 
cent,  was  cured.  Caspar  claims  that,  since  the  introduction  ofl 
ureteral  catheterization  and  functional  rena]  tests,  the  mortality  hasj 
fallen  to  7.7  per  cent.  This  is  denied  by  Israel.  In  Albarran*s  series' 
the  operative  mortality  was  3  per  cent. 

(B),  Ureter  and  Bladder.— The  ureter  is  thickened,  infiltrated,- 
caseous,  ulcerated,  and  often  stenosed;   it  is  involved  in  80  per  cent. 
of  cases  of  renal  tuberculosis  (Palet)  and  may  cavise  various  adhe^ions^ 
such  as  to  the  peritoneum.    Secondarj*  involvement  from  the  kidney 
may  be  limited  to  the  ureter  at  its  vesical  ending  or  may  spread  moTe| 
widelv  over  the  mucosa  of  the  bladder. 
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Bladder  disease  is  rarely  primary;  secondary  disease  results  per 
cofUiguUatem  or  from  hsematogenous  deposits,  as  can  be  seen  by 
means  of  the  cystoscope.  Israel  (v.s,)  noted  tuberculous  cystitis  in 
41  per  cent,  of  cases  of  renal  tuberculosis,  and  Vignernon  in  50  per 
cent.  Cystitis  of  long  standing  should  always  excite  suspicion  of  tuber- 
culosis, even  when  it  has  gonorrhceal  or  other  antecedents.  Medical 
measures  are  only  palliative.    Surgical  intervention  is  indicated. 

(C).  Ifale  (Genitalia. — ^The  epididymis  is  more  often  involved  than 
the  testis,  except  in  youth,  when  the  epididymis  and  tunica  albuginea 
are  more  frequently  affected;  in  the  first  years  of  life  testicular  disease 
results  from  generalized  tuberculosis;  about  one-half  of  Jullien's  cases 
occurred  under  two  years  of  age.  Some  hold  that  these  cases  are  con- 
genital, though  the  weight  of  evidence  is  against  this  view.  Sometimes 
DO  caseation  results,  as  is  the  case  in  the  hyperplastic  lymphadenitis, 
and  even  microscopic  confusion  with  sarcoma  is  possible  unless  the 
l»cilli  are  especially  looked  for.  Testicular  tuberculosis  is  most  often 
confused  with  syphilis  (q,  v,),  though  in  the  latter  there  is  less  pain 
»nd  fever  and  more  nodular  enlargement.  The  seminal  vesicles,  vasa 
deferentia  and  urethra  may  be  invaded  and  a  rectal  examination 
should  never  be  neglected.  Recently  the  prostate,  "the  cross  road 
pf  the  urinary  and  genital  tracts,"  has  attracted  especial  attention; 
its  primary  involvement  (Lancereaux)  is  disputed  by  some,  but  the 
gland  is  affected  in  50  to  80  per  cent,  of  the  cases  of  genital  tuberculosis 
jn  the  male.  The  lungs  are  invaded  in  primary  genital  tuberculosis 
m  70  per  cent,  and  the  urinary  tract  in  56  per  cent.  Treatment  is  sur- 
gical.   Medical  measures  are  usually  unavailing. 

(D).  Female  Ctenitalia. — ^The  female  genitalia  become  tuberculous 
^  1.5  to  2.5  per  cent,  of  the  cases  of  pulmonary  tuberculosis.  Infec- 
tion is  secondary  in  over  80  per  cent.  Tuberculous  tubes  are  found 
^  1.5  per  cent,  of  abdominal  operations;  according  to  W.  Williams, 
0  per  cent,  of  the  tubes  removed  for  inflammatory  lesions  were  found 
tuberculous.  Probably  nearly  all  cases  are  due  to  some  small  focus 
IB  the  bronchial  glands.  The  tubes  show  nodules,  infiltration,  caseation 
and  ulceration;  bilateral  involvement  is  usual,  and  its  true  nature 
^''^ay  be  apparent  only  under  the  microscope;  tuberculous  salpingitis 
^''^ay  simulate  tuberculous  peritonitis;  tubal  disease  may  be  found  in 
^ young  children.  The  uterus  ranks  next  and  is,  as  a  rule,  involved 
'^ndarily;  systematic  microscopic  examination  would  doubtless 
WW  higher  percentages  than  those  usually  given.  Ovarian  phthisis 
^almost  always  secondary.  Tuberculosis  of  the  vagina,  cervix,  vulva, 
™  female  urethra,  are  very  exceptional. 

^^amnuB. — The  mammae  are  occasionally  diseased;  Schley  (1003) 
^*cted  65  cases  of  which  12  were  primary.  Carcinoma  may  be 
^^y  simulated,  for  tuberculous  lesions  occur  at  the  same  age,  often 
^^  nipple  retraction  and  tumor  formation,  or  involve  the  axillary 
^^is  (66  per  cent,  of  the  cases).  When  cold  abscesses,  fistulie,  or 
'"J^fsform,  the  diagnosis  is  naturally  more  definite.  A  chronic  inter- 
stitial non-tuberculous  mastitis  was  described  by  Bedor. 
a 
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VIII.  Tuberculosis  of  the  Upper  Respiratory  Tract. 


L 

I 


(A).  Nose. — The  nose  is  seldom  affected^  because   its   irritation 
excites  lachrvmation,  sneezing,  and  increased  secretion,  which  is  inim- 
ical to  the  development  of  tubercle  bacilli.    Nasal  localization  was  first  1 
descrihed  by  Willigk  (1853),    In  the  rare  primary  form  tbiere  are  very] 
few  bacilli  and  there  is  an  exuberant  non-caseous  growth,  which  may 
somewhat  resemble  sarcoma;   the  absence  of  caseation  is  not  unique 
because  it  is  sometimes  seen  in  lymphadenopathies  and  in  the  Fal- 
lopian tubes;   there  is  little  pain  and  the  chief  symptom  is  a  chronic  J 
coryza.     In  the  secondary  form  the  bacilli  are  abundant^    multiple 
caseation  and  ulceration  occur  as  in  other  localizations,*   suppre.sserf 
coughing,  with  the  mouth  closed,  is  thought  to  force  germs  into  thi 
nose.  Nasal  infection  may  occur  by  picking  the  nose,  and  is  promoted! 
by  foreign  bodies,  wounds  and  ulcers,  and  by  stagnation  of  the  secre- 
tion by  various  obstructive  processes.     Infection  may  spread  by  the 
lymph  vessels,  especially  in  children,  to  the  cervical  glands  or  even  ^ 
to  the  meninges.    Lupus  (in  33  per  cent.)  alTects  the  nose  (Bender).      ^ 

iB).  Nasopharynx, — Its  primary  in  vol  vement  is  infrequent*  Second- 
ary disease  usually  develops  hite  in  phthisis  and  occurs  in  20  per  cent.; 
it  is  promoted  by  coughing  with  the  lips  closed.  It  mav  extend  by 
contiguity  from  Hie  pharynx.  The  thinl  tonsil  may  be  affected  (Ler- 
moyez):  adeiuiids  are  tiibercuh>us  in  20  per  cent,  (Dieulafoy)  or  in] 
27  per  cent.  (Moure  and  Brindel), 

(C),  Ear. — Tuljerculous  otitis  media  occurs  chiefly  in  late  phthisii 
(according  to  Fraenkel  in  32  per  cent.);  otitis  may  occur  from  mixed 
infection,    It  is  promoted  by  measles  and  searlatinaj  is  rarely  primary »1 
and  often  causes  cervical  lymphadenitis. 

(Z>).  Larynx. — Laryngeal  phthisis  is  verj'  rarely  primar}',  thoughj 
some  well  established  cases  are  recorded.     Louis,  in  1S25,  held  thai  it 
was  secondary  to  lung  disease  resulting  from  infection    by  sputuraJ 
which  view  still  holds;    Inematogenous  and  lymphogenous  infectioil 
is  rare.    Laryngeal  tuberculosis  develops  in  20  to  30  per  cent,  of  cas 
of  pulmonarj^  tuberculosis  in  adults;  it  develops  in  only  3  jwr  cent 
of  pulmonary  phthisis  in  children  (Parrot).    It  complicates  9  per  cent 
of  lupus  cases.    Promoting  factors  are  inflammation,  tissure,  and  sypfc 
ilis.     In  70U  cases  Krieg  observed  unilateral  involveraeni  in  275  (J 
per  cent.),  of  which  92  per  cent,  occurred  on  the  same  side  a.**  tt 
lung  lesion;    Kreig  attributed  this  to  lymphatic  extension;    Comfl 
refers  it  to  paresis  of  the  vocal  cord  on  the  affected  side,  (which  15  dt 
to  compression  or  neuritis  of  the  recurrent  laryngeal  nerve),  and  t^ 
stagnation  of  the  sputum  in  various  recesses  on  the  paralyzed  an^ 
anaesthetic  side.     Unilateral  disease  usually  becomes  bihiter^il  froB 
contact. 

Symptoms, — ^The  cough  varies  with  the  time  of  onset  of  lar^^ngealj 
symptoms;  in  those  rare  and  unfavorable  cases  in  which  the  troublel 
begins  with  laryngeal  symptoms,  the  cough  is  often  somewhat  dry, 
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brassy,  or  metallic;  it  may  come  on  in  the  form  of  acute  laryngitis. 
In  cases  cleariy  following  lung  disease,  the  ordinary  bronchitic  hack 
frequently  becomes  brassy;  in  the  last  stages  it  becomes  incomplete, 
ineffectual,  or  like  an  eructation  (Trousseau),  as  the  vocal  cords  can- 
not come  in  apposition.  Tickling  in  the  larynx  is  common.  Pain 
^Ahoarseness  are  followed  by  dysphonia  (or,  later,  aphonia), dyspnasa, 
and  the  most  painful  and  distressing  dysphagia. 

Forms. — (a)  The  most  common  form  is  the  ulcerative;  ulcers  are 
found  in  the  interarytenoid  region,  vocal  cords,  posterior  wall  of  the 
larynx,  arytenoids,  and  epiglottis;  they  are  not  deep  but  are  broad; 
their  edges  are  ragged  or  '*  nibbled,"  and,  on  their  rather  pale  and 
sometimes  caseous  bases,  papillary  excrescences  are  fairly  frequent. 
Particles  may  be  inhaled  into  the  lungs,  causing  tuberculous  or  sup- 
purative foci.  They  are  to  be  distinguished  from  syphilitic  ulcers  (^.  i;.), 
which  are  more  often  single  and  are  redder,  have  more  "cut  out" 
edges,  frequently  show  cicatrization,  involve  oftener  the  parts  nearer 
the  pharynx  (epiglottis  and  posterior  surface  of  the  arytenoids),  and 
less  often  attack  the  vocal  cords;  show  no  tubercle  bacilli,  do  not 
show  local  reaction  on  tuberculin  injection  and  do  respond  to  mercury 
»nd  iodides.  Ninety  per  cent,  of  all  laryngeal  necrosis  is  tuberculous. 
Perichondritis  may  occasion  sudden  oedema  glottidis,  urgent  dyspnoe . 
and  early  death  unless  timely  tracheotomy  is  performed.  (6)  In  other 
cases  the  submucous  tissues  are  infiltrated  and  the  mucosa  is  thick- 
«i€d  or  sometimes  hardened  (pachydermous  form);  the  true  cords 
we  less  involved  than  other  parts;  stenosis  rarely  occurs,  and  if 
ulceration  develops  it  is  inconspicuous,  (c)  Caseous  tumors  are  not 
ffCQUent;  they  may  precede  the  ulcerative  form  or  occur  independ- 
ently of  it.  (d)  The  vegetative  type  occurs  with  ulceration,  and  small' 
^»Jrescences  develop  on  the  floor  of  the  ulcers,  or  without  ulceration, 
ui  which  case  they  appear  on  the  otherwise  intact  mucosa,  {e)  The 
DMiiary  form  is  of  no  essential  importance,  as  the  deposits  can  rarely 
**  seen  and  their  symptoms  are  obscured  by  the  pulmonary  or  cere- 
bral manifestations. 

Raiment. — Treatment  is  unsatisfactory,  as  pronounced  lung 
^nges  already  exist  and  dysphagia  occasions  rapid  emaciation  and 
^"inclination  to  eat.  Besides  general  measures  (r./.),  local  measures 
^y  be  employed,  but  as  a  rule  they  do  not  essentially  modify  the 
pKXiess.  Insufl9ations  of  boric  acid,  iodoform,  or  iodol,  and  painting 
^th  10  per  cent,  menthol,  10  per  cent,  carbolic  acid  or  20  per  cent. 
*cticacid  solution  (gradually  increased  in  strength  to  80  per  cent.), 
^''^^y  relieve  the  local  pain;  gr.  \  of  morphine  hypodermically  and  10 
P^cent.  solution  of  cocaine  locally,  allow  the  patient  to  eat,  for  a 
J^«  at  least,  but  finally  fail  to  anaesthetize  the  widespread  ulceration. 
^patient  may  be  able  to  draw  up  milk  and  water  by  a  tube,  when 
^head  is  turned  over  the  edge  of  the  bed.  Caustics,  such  as  silver 
"titrate,  do  more  harm  than  good. 
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IX.  Tuberculosis  of  the  Heart  and  Vessels. 


(a)  Pericardium:  (r.  Serous  Membranes).  (6)  Myocardium:  miliar? 
tubercles  are  occasionally  seen;  tuberculous  fibrous  myocarditis  is 
quite  rare;  caseous  nodes  are  very  uncommon  and  occur  chiefly  in 
the  young;  Anders  in  1902  collected  but  72  cases*  (c)  Endocardium 
Weichselbaum,  Birch-riirschfeld,  Klebs,  Kotlar,  and  Chiari,  hav 
found  tubercle  bacilli  in  cardiac  thrombi;  Heller,  Kundrat^  Tripierj 
Londe,  Petit,  and  Courmont,  found  them  in  endocarditic  vegetations; 
Hanot  holds  that  toxins  cause  the  excrescences  in  wliich  the  bacilli  are 
later  deposited;  Norris  found  endocarditis  in  only  \A  per  cent,  of  over 
11,000  phthisical  necropsies;  tuberculous  endocarditis  is  almost 
always  vegetative  and  very  rarely  ulcerative  or  caseous;  secondary 
infection  is  the  cause  of  some  cases  of  endocarditii  which  complicate 
tuberculosis,  id)  InvoUTment  of  the  vessels  has  been  described  under 
miliary  tuberculosis.  Primary  disease  of  the  vessels  seems  highl 
improbable,  though  some  few  cases  are  reported;  IS  cases  of  tubercui 
losis  of  the  aorta  are  mentioned  in  the  literature  collected  by  Simmitsk 

X.  Tuberculosis  of  the  Bones  and  Joints. 


11 

I 


This  topic  properly  belongs  to  surgei^^  but  its  relations  to  glandular, 
puhnonarv,  and  other  lesions  demand  some  consideration.  Koch  was^ 
the  first  to  demonstrate  the  almost  invariably  tul>erculous  nature  of 
caries,  fungus  joint  lesions,  and  tumor  albus,  and  Damsch  lirst  deter 
mined  this  relation  by  inoculations.  Schuchart,  Krause,  Demme  anc 
Renke  proved  that  spina  ventosa  was  usually  tuberculosis.  Konig  and 
Orth  found  that  about  SO  per  cent,  of  bone  and  joint  tuberculosis 
was  clearly  secondary  to  pulmonary,  glandular,  genito-urinar)^  and 
other  tuberculosis.  Probably  all  cases  are  secondary  to  tuberculosis 
elsewhere.  Infection  is  ka;matogemc  in  the  majority  of  cases,  far  lessj 
often  lymphogenic.  Trmima  has  long  been  considered  an  important 
etiological  factor,  and  experimentation  shows  that  it  may  determine 
localization  in  animals  already  infected  with  the  Bacillus  tuberculosis 
This  factor  has  probably  been  overestimated,  and  Sprengel  even  main- 
tains that  the  joints  oftenest  involved  are  those  least  subject  to  trau^^J 
matism.  Thirty-three  per  cent,  of  the  cases  occur  in  the  first  decad^^| 
of  life,  and  50  per  cent,  in  the  fir^st  two  decades.  Tuberculosis  in  ^ 
children  involves  the  bones  and  joints  in  22  per  cent,  of  cases  {Muller)^J 

Localization. — Watson  Cheyne,  from  his  o^ti  and  other  cases,  esti^| 
mates  that  the  knee  is  affected  in  1(5.5  per  cent,  of  cases »  the  hip  in 
14.6  per  cent.,  tarsus  and  ankle  in  14.4  per  cent.,  elbow  in  6.3  per 
cent.»  skull  and  face  in  5.5  per  cent,,  sternum,  clavicle  and  ribs  in  5.^^| 
per  cent.,  pelvic  bones  in  3.5  per  cent.,  femur,  fibula  and  tilna  in  '^.!^™ 
per  cent.,  spine  in  2.3  per  cent.,  shoulder  in  1.5  per  cent.,  and  5c*apula, 
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20  per  cent.,  foot  in  21  per  cent.,  hip  in  13  per  cent.,  knee  in  10  per 
cent.,  hand  in  9  per  cent.,  and  elbow  in  4  per  cent. 

1.  Bones. — Miliary  tuberculosis  affecting  the  bones  produces  no 
symptoms.  The  spongy  ends  (epiphyses)  of  the  long  bones  are  the 
particular  seat  of  tuberculous  osteomyelitis  and  periostitis,  whence 
infection  easily  reaches  the  joints;  the  diaphyses  and  flat  bones  are 
seldom  involved.  Involvement  of  the  short  bones  of  the  fingers  and 
toes,  and  less  often  of  the  ulna,  may  cause  bulging, — the  spina  ventosa, 
which  is  seen  oftenest  at  about  five  years  of  age.  In  the  bone-marrow 
there  develops  a  grayish-red  granuloma  which  dissolves  the  bone 
(caries sicca);  the  trabeculae  necrose  and  aredischarged  through  fistulse 
as  sequesters  or  **  bone  sand,"  in  a  caseous,  pus-like  fluid.  Even  large 
foci  may  heal  by  granulating  osteitis,  in  the  same  manner  as  tubercu- 
lous adenitis  may  heal.  Infection  may  remain  unobserved  or  semi- 
quiescent  until  aroused  by  such  infections  as  pertussis  or  measles,  or 
hy  trauma.  Cold  abscesses  in  the  bone  are  lined  by  granulation  tissue. 
There  may  he  nocturnal  pain,  varj'ing  in  intensity  and  sometimes 
nwliating,  stiffness,  local  tenderness,  and  fever.  Bone  lesions  are  not 
incompatible  with  seemingly  perfect  nutrition  and  otherwise  robust 
health. 

2.  Joints. — Involvement  may  occur  alone  or  follow  contiguous 
osseous  disease.  Very  often  there  is  synovial  inflammation  and  pro- 
lifemtion;  far  less  frequently  there  are  isolated  tubercles  in  a  non- 
inflamed  synovial  sac.  Serous  or  serofibrinous  synovitis  (or  the  rice 
Wies,  corpora  oryzoidea)  may  result  from  toxins  in  a  neighboring 
focus  in  the  bone,  without  the  actual  presence  of  tubercle  bacilli  in 
^  joint,  exactly  as  toxic  pleurisy  or  pericarditis  may  result  from 
wmiguous  pulmonary  or  glandular  foci.  The  symptoms,  or  onset,  may 
oe acute  or  insidious.  Pain,  especially  at  night,  contractures,  and  fever, 
nuiy  be  noted.  In  the  later  stages  of  joint  disease,  granulation  tissue 
forms  with  large  caseous  deposits,  hydrops,  empyema  articulorum,  or 
^turner  al bus  (so  named  because  of  the  thickening  of  the  connective 
**58ue,  and  the  oedema  and  glistening  appearance  of  the  soft,  peri- 
articular structures).  The  joint  is  sometimes  quite  disorganized. 
Seventy-five  per  cent,  recover  under  such  conservative  treatment  as 
u^niobilization,  iodoform  or  formalin  injections,  soap  inunctions, 
^-liver  oil,  and  sea  air. 

Within  a  few  years  Poncet  first,  and  then  I^riche,  Patel,  Trebeneau, 
"^ncon,  and  Griffon,  have  called  attention  to  a  tuberculous  pseudo- 
Aeumatism,  in  which  the  incipient  arthritis  closely  resembles  genuine 
™^umatism  (rheumaiisme  tvberculeuse  ankylosante).  It  is  thought 
by  these  French  writers  that  the  exuded  leukocytes  are  strictly  of  the 
l^phocyte  type;  inoculations  have  proven  positive  in  a  number  of 
^*^»but  toxsemia  is  the  most  probable  cause  (Mohr).  It  is  most  fre- 
quent in  children.  Lejars  found  one  case  of  primary  tuberculosis  of 
^  muscles. 
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XI.  Tuberculosis  of  the  Skin. 


1,  Lupus,— I. u pus  is  the  most  frequent  form.     In  66  per  cent. 
the  cases  it  is  lot  ated  on  the  nose,  lips,  und  angle  uf  the  eye.    It  is  often] 
associated  with  tuberculosis  elsewhere;   Be.snier  found  it  with  pulnion^ 
ary  tubereylosis  in  21  per  cent,  and  Leloir  in  3S  per  cent.;   Sachs  antf 
Bender  fuurjd  other  tul>erculosis  in  62  per  cent,  and  Block  in  79  pe 
cent.     It  is  typical  granulation  tissue  with  true  tuberculous  tumor 
which  contain  few  bacilli  because  of  the  low  temperature  of  the  skin  J 
and  it  often  advances  on  one  border  while  it  cicatrizes  on  another. 
Its  various  forms,  such  as  lupus  maeulosus,  exulcerans,  or  hyper 
trojihicans,  need  not  be  described  in  detail. 

2»  Scrofuloderma. — ^Scrofuloderma,  the  subcutaneous  granuloma 
Neisser,  apjpears  as  movable,  painless,  subcutaneous  nodes,  which  late 
become    coM    abscesses    (the    so-<:*a!led    scrofulous    gumma,    gonirn 
ifcrafuleu^ie  of   Despres  and   Besnier);    they  discharge  a  milky  fluid 
and  leave  a  granulating  ulcer,  which  is  more  sharply  marked 
that  of  lupus. 

3.  Lichen  Scrofulosorum.— Lichen  serofulosorum  is  often  but 
always  tuberculous;   the  eruption  originates  from  the  follicles,  is  con 
stituted  of  thick,  oily,  epidermal  cells  which  can   be  scratched  ot 
without  causing  bleeding,  and  is  usually  distributed  in  sharply  markedl 
groups  of  isolated  yellow  or  yellow-brown  nodules  as  large  as  a  pin- 

4.  Tuberculosis  Cutis  Verracosa,— Tuberculosis  cutis  verrucosa  dH 

Riehl  and  Pautauf  is  oliserved  on  the  backs  of  the  hands  and  fingers    ^ 
and  in   the  interdigital  folds,  chiefly  in  butchers,  cooks,  and  horse 
men. 

5.  Postmortem  Tubercles. — Postmortem  tubercles  were  describe 
by  Verneuij,  Verchere,  Pick,  and  PfeifTer.    Laennec  referred  his  case 
of  pulmonary  phthisis,  though  probably  incorrectly^  to  a  postmortem^ 
tubercle.     Gerber  suffered  from  tuberculosis  of  the  axillary  glands^ 
following  a  tubercle.    They  are  observed  in  butchers,  veterinary^  sur- 
geons, and  pathologists,  especially  in  those  beyond  middle  h*fe* 

6*  Tuberculous  tncers.-^Tuberculous  ulcers  may  develop  from  cuts 
by  broken  sputum  cups;  from  bites  of  tuberculous  subjects,  ants,  or 
flies;  from  burns,  tattooing,  skin  grafting,  or  leeches;  and  from  cir- 
cumcision when  the  wound  is  sucked  by  tuberculous  rabbis;  lupus 
has  followed  vaccination. 

Scrofula  is   tuberculosis;    however,   in    descriptions   dealing   wit 
scrofula  as  a  separate  clinical  picture,  affections  of  the  mucous  mem- 
branes are  often  associated  with  the  skin  lesions  above  described,^ 
with  adenopathies  (9. 'i\),  and  writh  bone  or  joint  disease.     Among 
these  may  be  mentioned  chronic  ozaena,  rhinitis,  adenoids,  friabl^H 
carious  teeth,  otitis  media^  blepharitis,  conjunctivitis  or  keratitis,  par^a 
ticularly  of  the  phlyctienular  t\^e,  tracheobmnchitis,  intestinal  catarrh, 
and  leukorrhaea. 
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Treatment  of  Tuberculosis. 

(A).  Prophylaxis. — 1.  Antibacillary. — Antibacillary  prevention  con- 
cerns the  etiological  factors  in  the  dissemination  of  the  bacillus 
and  of  the  elements  of  contagion.  Cleanliness  of  the  skin ;  disinfection 
of  contaminated  faeces,  urine,  or  pus;  confiscation  of  diseased  meat; 
and  regulation  of  dairies  and  inspection  of  cows  are  important;  but 
the  destruction  of  infective  sputum  is  the  prime  indication.  It  is  well 
to  regard  all  sputum  as  dangerous,  and  to  teach  the  public  and  patients 
this  doctrine.  Tuberculous,  as  well  as  pneumonic,  grippal,  and  other 
sputa  must  be  destroyed.  An  appeal  must  be  made  to  the  conscience 
or  selfishness  of  tuberculous  patients,  setting  forth  the  risks  of  auto- 
reinfection.  Patients  should  carry  small  spit  cups,  of  which  many 
varieties  are  made,  and  the  sputum  should  be  destroyed  by  burning  or 
bofling  before  it  dries.  Spittoons,  unsesthetic  as  they  are,  should  be 
placed  conveniently  in  the  halls  and  wards  of  hospitals,  sanitoria, 
factories,  cars,  and  stations,  either  on  the  floor,  or,  better,  somewhat 
elevated  on  brackets.  The  patient  should  sleep  alone,  and  kissing  must 
be  interdicted.  The  bedclothes,  linen,  and  eating  utensils,  should  be 
carefully  steamed  or  boiled.  Rooms  should  be  cleaned  with  moist  cloths 
and  should  be  swept  with  the  windows  and  doors  open.  The  danger 
of  swallowing  sputum  must  be  clearly  set  forth,  and  the  mouth  should 
be  washed  out  with  some  antiseptic  solution  before  eating,  though  a 
few  bacilli  with  the  food  are  not  very  dangerous,  as  the  gastric  juice 
probably  destroys  them.  The  more  minute  details  are  as  impossible 
to  describe  as  those  of  consistent  surgical  asepsis,  though  they  are 
equally  logical  and  necessary.  In  Germany  the  reduction  of  mortality 
^J  33  per  cent,  is  clearly  due  to  an  awakened  public  intelligence. 

i.  Ooverzunental. — Governmental  prophylaxis,  somewhat  less  promis- 
"^in  republican  than  in  autocratic  states,  is  important.  It  comprises: 
^ucation  of  the  public  by  publication  of  the  dangers  and  preventive 
"Measures  in  tuberculosis,  as  in  the  recent  excellent  and  plain  pamphlets 
^f  the  Illinois  State  Board;  the  establishment  of  sanitoria  for  the  poor, 
among  whom  the  mortality  is  four  times,  and  the  morbidity  many 
times,  greater  than  in  the  rich;  the  building  of  separate  hospitals,  or 
't  least  wards,  for  the  hopelessly  diseased ;  and  the  regulation  of  the 
*^  capacity  of  dwelling  rooms  in  tenements,  factories,  or  stores, 
^de  from  great  suffering  and  sorrow  of  thousands  in  everj'  large 
community,  there  is  an  enormous  economical  waste  in  work  and 
^'^j  an  enormous  cost  in  hospital  care,  and  a  great  loss  in  live 
^k,— over  62,000  cattle  and  56,000  hogs  were  condemned  in 
*  fussia  alone  in  one  year.  The  comparative  sociological  damage  is 
apparent,  as  the  ravages  of  tuberculosis  involve  the  working  years  of 
"*^  (15  to  60),  while  94  per  cent,  of  the  deaths  from  diphtheria  occur 
^er  ten  years. 

3.  IndiTidiuJ. — ^Individual  prophylaxis  includes  the  increasing  of 
Pbysiological  resistance,  the  maintenance  of  general  health,  and  the 
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aiding  of  sound  developmeiU  in  children.    Weakly  children  should  be^ 
brought  up  in  the  open  air,  judiciously  fed,  watched  during  acute  infec*fl 
tions,  kept  but  few  hours  in  school,  sent  into  the  country  during  vacu-S 
tion,   taught   moderation,  and,  later,  should  be  informed  as  to   the 
danger  of  alcoholism,  scxua!  excesses,  and  infections. 

iB).  Hygienic  Treatment,— The  three  great  factors  are  jreAh  air, 
proper  food,  and  rest.  Bndington  (1839),  in  England,  treated  cases  by__ 
frenli  air,  but  to  Brehmer  (1850),  in  Gernmnj%  is  due  the  credit  offl 
soundly  e.stai>lishing  the  fresh-air  treatment  and  the  curability  of 
phthisis,  A  few  of  his  views  are  untenable,  but  many  of  iheni  are  the 
basis  of  the  modern  methods  practised  by  McCorraack,  Driver.  Det- 
weiler,  Tnideau,  Knopf,  and  others.  Patients  ai-e  treated  in  sanitaria^ 
and  those  at  Nordrach,  and  Saraiuic,  and  many  others,  have  given  such 
excellent  results  that  institutions  of  this  class  have  increased;  they 
numl)er  54  in  Germany,  30  in  France,  and  are  growing  in  number  in 
other  countries.  Results  depend  on  (a)  the  extent  of  the  tlisease;  (b) 
the  condition  of  organs  other  than  the  hmgs,  as  the  pleura,  intestines, 
larynx,  and  heart;  (r)  the  social  and  financial  status  of  the  case. 
l>et weiler  states  that  30  per  cent,  of  his  cases  recovered  and  40  per 
cent,  improve* I;  Trodeau  brought  about  recovery  in  31  per  cent*  of 
all,  and  in  66  per  cent,  of  incipient,  cases;  Turban  considers  that  SS 
per  cent,  recover;  Rumpf  followed  1)7  per  cent,  of  his  cases:  70  per: 
cent,  of  incipient  cases  were  able  ti>  work — *^the  best  test  of  a  cure**; 
55  per  cent,  of  those  in  the  second  stage,  and  23  per  cent,  of  those  in 
the  third,  recovered.  One  of  the  chief  values  of  sanitorium  treatment 
is  that  the  patient  learns  the  lesson  of  living  properly,  which  too  ofteti 
in  general  practi<-e  is  not  snfticiently  impressed  upon  him. 

1.  Fresh  Air.— This  is  the  thief  hygienic  fa<*tor  in  treatment,  at 
home,  in  sanitoria,  or  in  change  of  climate*  (a)  Treatment  at  hovu, 
for  hnancial  reasons,  is  especially  important,  as  but  5  or  10  per  cent, 
of  tul^ercykms  people  are  alvle  to  leave  home.  The  patient  should  be 
carefully  clothed  and  should  recline  in  the  8un  with  the  window^s  of 
his  r(*oni  open,  or  shoultl  lie  on  a  veranda.  He  should  be  outdoors 
for  one-tjuarter  to  one-half  the  sunny  hours,  according  to  the  season 
of  year.  At  night  the  windows  should  be  kept  widely  open.  Ilatn» 
snow,  dampness,  and  extreme  cold,  are  no  contra-indications,  nor  are 
fever,  ctnigh,  or  haemoptysis;  but  wind,  dust,  and  sudden  variations  in 
temperature,  are  to  be  avoidetL  \'ery  thick  elothingr,  which  is  so  fre- 
quently observed  among  the  poor,  is  unhygienic.  Acute  caseous  and 
advanced  types  should  generally  be  kept  at  home,  (b)  SmiHarinm. 
treatment  offers  the  advantage  of  strict  discipline,  systematic  livingf' 
and  the  constant  presence  of  a  physician  who  regulates  the  details  of 
every-day  Hfe,  gives  explicit  directions,  and  cheers  the  patient.  Sani- 
toria  should  be  located  near,  but  well  outside  of,  every  large  centre 
population,  (c)  Change  of  climrafe  was  once  considered  absotutd 
indispensiblc;  now  it  is  said  '*to  be  not  without  influence."  No 
climate  is  specific.  Iliffh  altitudeif  offer  the  advantage  of  purer  air, 
stimulation  of  breathing,  increase  of  vita!  lung  capacity,  increase  of, 
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tke  chest  dimensions^  growth  of  the  muscles  of  inspiration,  increase 
of  metabolism,  and  stimulation  of  the  appetite  and  blood-making  or- 
gans. Colorado,  Arizona,  and  New  Mexico  (four  to  seven  thousand 
feet  elevation),  are  excellent  for  cure  and  for  opportunities  for  entering 
some  permanent  occupation  after  recovery;  because  of  the  emphy- 
sema which  may  be  induced,  a  return  to  the  sea  level  should  be  avoided. 
St.  Moritz,  Les  Avants,  and  Davos  (5,200  feet  elevation)  offer  a  dry, 
dear,  cold,  still  atmosphere,  where  patients  may  reside  in  summer 
and  winter;  it  resembles  the  climate  of  Colorado,  Montana  and  north- 
em  Wyoming.  There  are  also  the  Peruvian  Andes  and  numerous  other 
altitudes,  for  details  of  which  see  Solly's  Medical  Climatology.  High 
altitudes  are  best  adapted  to  suspected  cases,  to  those  with  limited  or 
incipient  lesions,  to  those  with  slight  cavity  formation  and  little  emacia- 
tion, or  to  more  advanced  but  slowly  progressing,  or  torpid,  cases. 
Slight  fever  or  slight  haemoptysis  are  not  contra-indications  to  such 
climates.  Moderate  altitudes  (2,000  to  2,500  feet)  probably  best  serve 
the  majority  of  cases,  as  Asheville  (2,250  feet),  the  Adirondacks  (2,000 
feet),  Aikin  (2,250  feet),  Summerville,  Thomasville,  etc.  The  climate 
of  Minnesota,  Nebraska  and  Dakota  (1,000  feet  elevation),  is  cool 
and  dry;  dryness  is  usually  more  desired  than  lack  of  variability. 
Moderate  elevations  do  not  induce  emphysema,  whence  return  to  the 
sea  level  is  easier.  The  sea  level  is  the  best  location  for  the  tuber- 
culous aged,  for  quiescent  cases  with  great  cicatrization  or  extensive 
damage,  for  those  with  diabetes,  albuminuria,  nephritis,  scrofula,  bone 
disease,  marked  anaemia,  repeated  haemoptysis,  emphysema,  or  rapid 
softening,  for  those  with  incurable  forms,  for  thin,  nervous  subjects, 
*nd  for  those  with  exophthalmic  goitre.  Sea  voyages  are  always 
somewhat  experimental,  and  Robin  holds  that  but  8  per  cent,  of  cases 
^^e  benefited  by  them;  those  with  incipient  forms,  or  those  with 
genito-urinary,  glandular,  or  osseous  disease,  or  with  open  wounds, 
^^e  often  helped.  Moist  warm  climates  (at  the  sea  level)  are  especially 
*<Japted  to  laryngeal  disease, — as  the  Bermudas,  Florida,  the  Madeira 
?f  Canary  Islands;  patients  with  dyspepsia  and  diarrhcea  do  well 
J?  9^^^*»  Palermo,  and  Capri.  Warm,  dry  climates,  as  southern 
Ulifomia,  Egypt,  Algiers,  or  the  Riviera,  are  good  for  catarrhal  types, 
^'imate  alone,  without  proper  rest,  diet,  and  reasonable  hygiene, 
^^ly  benefits. 

*•  Hntrition. — Practice  differs;  most  physicians  recommend  5  or  6 
^s  daily,  but  some  get  better  results  by  giving  but  three  meals, 
J^hereby  the  stomach  is  allowed  some  rest.  Feeding  varies  with 
*odi\iduals  as  to  the  amount  and  as  to  the  kind  of  food.  A  liberal 
*»ixed  diet  of  meat,  fatty  meats,  and  fish,  should  be  given;  well- 
^^l^ed  leguminous  vegetables  (which  are  advantageously  given  in 
*^Wi  butter,  oil  on  salads,  eggs,  milk,  cream,  bread,  pastries,  and 
^^i  are  the  chief  articles  of  diet.  Anorexia  is  a  common  obstacle 
^^'ull  feeding.  If  it  is  of  the  nervous  type,  patients  must  he  compelled 
^^t,  but  long  hours  in  the  fresh  air  usually  stimulate  the  appetite. 
''Uh  habitually  light  eaters  caution  is  necessary;  beef  juice,  milk  and 
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koiimyss,  should  be  given;  the  amount  should  be  gradually  increasi 
and  other  foods  .should  be  added.  Faradization  of  the  epigastrium^, 
cold  compresses  over  the  stomach,  i^^ne,  vermouth,  the  fluid  extraci 
of  eondnrango  Pf  xv-xxx  (Immermann),  or  strychnia  gr.  t.>  in  solution 
half  an  lioui'  l>efore  meals,  are  valuable  appetizers.  Raw  beef  (zomo- 
therapy),  which  is  especially  recommended  by  Richet  and  Hericourt, 
has  lately  come  into  use;  fresh  lean  meat  is  cut,  soaked  for  two  hours 
in  one-fifth  its  w^eight  of  water,  is  then  pressed  to  extract  the  blood 
and  fluif!,  and  administered.  1  to  2  pounds  for  moderately  sick  cases 
to  twice  that  amount  for  severe  cases;  it  must  be  freshly  prepared 
each  time,  as  it  soon  Liecomes  tainted.  Raw  eggs  are  often  given 
between  meals,  beginning  with  1  and  increasing  to  4,  three  times  daily. 
Fever  does  not  contra-indicate  full-  or  overfeeding.  Milk  should  l)e 
given,  up  to  1  or  \h  quarts  daily;  more  than  this  amount  promotes 
gastric  atony;  it  is  given  to  advantage  with  bread,  crackers,  or  toast*  in 
order  to  divi<le  the  curds  which  form;  it  may  be  peptonized,  disguised' 
with  cocoa  tjr  cognac,  or  given  by  the  rectum  (r.  Gastric  Ulcer) 
cream  and  butter  are  excellent  substitutes  for  cod-liver  oil,  and  butte 
milk  is  indicated  when  the  stomach  is  weak.  Fats  and  carbohydrates 
are  necessary  to  offset  nitrogenous  waste;  the  dark  form  of  cod-liver 
oil  {v.  i.),  lipaoin  (94  parts  olive  oil  and  6  parts  oleic  acid),  maltt 
honey,  cocoa,  nutrose,  eucasin,  and  somatose,  are  valuable  foods.  In 
all  forms  of  overfeeding  (Debove's  sural imrniatwu)  the  tolerance  of 
the  stomach  nuist  be  considered,  for  this  is  more  important  than  the 
use  of  drugs  (creosote,  cough  syrups,  or  cod-liver  oil),  Debove'a 
method  consists  of  gastric  lavage  followed  by  the  introduction  tlirough 
the  tube  of  3  ounces  of  powdered  meat,  a  quart  of  milk,  and  one  or 
more  eggs.  Alcohol  is  at  tlie  present  time  administered  less  often 
anfl  in  smaller  amounts  than  formerly,  but  is  frequently  indicated 
symptomatically  (t\i.);  small  amounts  of  red  \\4ne  or  cognac  and 
whiskey  in  egg-nogs  are  very  valuable  as  a  food  and  tonic.  Tobacco 
should  l)e  interdicted;  in  special  cases  a  cigar  or  two  daily  may  be 
allowed,  l»ut  the  smoke  must  never  be  inhaled* 

3*  Rest* — Rest  is  one  of  the  essentials  of  Detw^eiler's  therapy. 
Exercise  destroys  tissue,  often  induces  antemia,  and  irritates  the  heart;  ^ 
it  is  distinctly  contra-indicated  by  fever,  emaciation,  htemoptysis,  fl 
rapid  pulse,  nausea,  and  coughing.  It  has  been  well  said  that  ''too 
oiany  cases  of  phthisis  walk  into  their  graves/'  Late  in  the  treatment 
graduated  exercise  may  be  taken.  Pulmonary  gymnastics  and  pneu- 
matic differentiation,  as  that  by  compressed  air,  are  clearly  injurious. 
Patients  should  He  in  the  bright  sunshine  and  fresh  air,  and  active 
mental  occupation  should  be  carefully  avoided.  Hardening  and  exer- 
cise should  be  obtained  by  quick,  dry  rubs  with  a  large  coarse  towel, 
after  which  rapid  partial,  and  then  general,  wet  rubs  may  be  instituted; 
cold  rubs  and  hydrotherapy  are  to  be  shunned  when  there  is  any 
tendency  to  haemoptysis. 

(C),  Specifics. — As  yet  there  are  no  specifics  for  tuberculosis.    Drugs 
are  only  of  symptomatic  value.    Parenchymatous  injections  into  the 
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lungs,  of  carbolic  acid,  creosote,  iodine,  and  iodoform,  have  been  sug- 
gested by  the  surgical  results  attained  in  lesions  of  the  bones  and 
joints;  but  they  are  not  without  danger.  Koch's  original  tuberculin, 
his  later  tuberculin  TR,  Maragliano's  serum,  and  Behring's  efforts 
to  immunize  cattle,  have  given  no  certain  results. 

(D).  Expectant  or  Symptomatic  Treatment.— 1.  Fever.— Rest, 
quiet,  digestible  food,  and  fresh  air,  or  change  of  climate,  are 
indicated  in  great  preference  to  drugs.  Brehmer  administered  strong 
wine  at  the  time  the  fever  began  to  rise;  arsenic  is  recommended  by 
Pollack  and  Powell,  but  no  remedy  in  safe  or  harmless  doses  con- 
trols fever.  Quinine  disturbs  the  digestion.  Sponging  is  fairly 
efficacious. 

2.  Ooogh. — A  slight  cough  serves  to  remove  secretion,  but,  if  exces- 
sive, it  begets  coughing  by  congesting  the  lungs  and  tubes ;  the  dangers 
of  excessive  coughing  are  exhaustion,  depression,  insomnia,  aspiration, 
and  vomiting,  which  necessitate  interference.  Fresh  air,  and  avoid- 
ance of  dirt,  dust,  and  smoke,  are  most  beneficial.  Rest  in  general, 
and  especially  after  eating,  should  be  enforced.  The  cough  should  be 
stippressed,  for  it  is  certainly  somewhat  under  the  control  of  the  will ; 
the  comment  on  the  absence  of  coughing,  especially  at  the  table,  is 
universal  among  observers  of  sanitorium  methods;  slow  breathing, 
^th  the  head  slightly  thrown  back,  moist  compresses,  or  the  sipping 
of  Warm  water  (with  10  grains  of  salt),  often  aid  in  its  suppression. 
Creo^ofe  was  discovered  by  Richenbach,  in  1832,  and  was  used  by 
Addison,  Sonnenberg,  and  Jaccoud;  it  is  not  specific,  but  often  in- 
creases the  appetite,  modifies  abundant  secretion  from  the  bronchi 
v^y  which  the  drug  is  in  part  eliminated),  and  relieves  the  cough. 
Administration  in  the  fluid  form  is  better  than  in  capsules,  which  are 
often  undigested.  Beginning  with  one  drop  (well  diluted)  after  meals, 
^^^  dose  may  be  increased  to  ten  times  that  amount;  but  full  dosage 
often  irritates  the  stomach  and  kidneys  and  necessitates  constant 
f^pervision  of  the  urine;  it  should  not  be  given  in  febrile  cases  nor  in 
*^^moptysis. 

.  Creosote  may  be  administered  in  milk,  in  water  with  the  compound 
^^cture  of  gentian  (5nj)*  or  in  sherry  wine. 

Creasoti diss. 

Glycerini 3s8. 

Tr.  gentiaiuB  CO q.s.  ad  5iv. 

M.  et  S. — One  teaspoonful  after  meals. 

Creosote  may  be  given  in  pill  form  as  follows: 

Oeasoti cyiss. 

Mucilaff.  acaciffi oiij- 

Pulv.  uthsBse q.s. 

M.  et  ft.  pil.  no.  100. 

8. — One  after  meals. 

Ouaiacol  carbonate  (gr.  v,  p.  c.)  is  often  better  tolerated  by  the 
^omach  than  creosote.    Cod-liver  oil,  first  used  by  Hughes-Bennett, 
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is  usually  given  in  do.ses  so  large  as  to  disturb  gastric  antl  intestinal 
digestion;  the  first  dose  should  be  10  tirops  and  the  amount  should  bci 
gradually  increased*    It  is  more  vahiable  in  tuberculosis  of  the  glands] 
and  bones  than   in  the  other  types.     Eructations   can    be  avoided  by  I 
administering  it  one  or  two  hours  after  meals,  when  the  food  beginsj 
to  leave  the  stomach.    The  oil  is  readily  al>sorbed,  because  of  the  bileJ 
which  it  fontains,  ainl  is  possibly  somewliat  alterative;  but  it  is  noil 
very  siiperinr  to  bnlter  or  cTeam^  and  is  really  more  a  focMJ  than  a' 
medicine,     (^od-liver    oil    may   be  floated   on   whiskey  or  milk*  and 
gulped  down.     Its  taste  may  be  partly  disguised  by  a  ** chaser*'   of 
wliiskey  ♦  or  by  floating  it  in  beer  or  porter.     Syrup  of  orange  disguise^fl 
its  taste  fai rly  wel L    1 1  is  sel i lom  given  w lien  t here  is  fever  or  i n d igest ion . 
It  is  prepared  in  large  capsules,  which  obviate  its  unpleasant   ta^te. 
Opiafes  may  l)e  used,  such  as  paregoric;  codeine  gr.  \  with  a<|.  lauro^J 
cerasi  and  glycerine  aa  ii^xv  and  syr,  tolutani  3j  'j»i*d,;  diunin  gr. 
q.i.d.;   heroin  gr.    to   tpi*d. ;   even  morphine  sulph.  gr.   \  with  ac. 
hydrocyaiiiei  diL  rriJii.     Other  remedies  are  myrtol  gr.  ii.  a.m.  and  t\.u. ; 
ter|>in  hydrate  gr.  ii  to  v,  t.i.d.;  ol.  terebinthinic,  njjij  and   for  un- 
productive coughs,  spts.  chlort^Virmi  orspts.  letlierisco.  "^ss  in  whiskey  J 
p.  r.  n*    (\  ariou.s  formula*  nrv  given  under  Bhiknchitis,) 

Tr.  belladouiue .    ,    .  ,>s*. 

K  IVliictkg.  acacisB  ^i^^ 

f  Aquie     ....  q.s.  ad   5nj» 

M.  et  a. — One  teaspooiiJul  after  ineali?,  or  ajs  mdicated. 

Expectorants  are  to  be  avoided  because  of  their  nauseating  tenden- 
cies. Tr.  benzoin  co,,  and  creosote,  may  be  vaporized.  Menthol  and  ^ 
guaiacol  aa  may  be  taken  intemally  in  olive  oil.  If  the  cough  is  naso*fl 
pharyngeal,  the  mucosa  should  be  painted  with  iodine,  potas.  iodideiS 
and  glycerine,  in  proportions  of  1,  10,  and  lt>0;  if  laryngeal,  20  per  fl 
cent,  menthol  should  i>e  applied  locally  (u.  Laryngeal  Tuberci'-B 
Losm);  if  due  to  enlarged  bronchial  glan<ls,  inunctions  of  green  soap  " 
and  potas.  iodide  internally,  should  l>e  given, 

3,  Sweats,— The  room  should  be  coo!  at  night,  the  windows  open»^ 
the  bed  not  tou  heavily  covered,  and  the  body  protected  by  a  Hannel  | 
night-gown.  A  glass  of  cold  milk,  with  q^J  t^f  cognac,  given  at  bed- 
time, is  often  beneficial.  Morphine  on  retiring  is  indicated  when  the  ^ 
sweats  are  associated  witli  cough  and  insyflicient  oxygenation.  Atnv»H 
pine  gr.  lU  to  ii'n,  and  camphoric  acid  gr.  xv  to  ,xxx.  at  iK^dtime*  are  H 
the  most  reliable  remedies,  and  are  superior  to  aromatic  sulphuric  acid  V 
ifjjx  to  XX,  agaricin  gr.  iSr  to  iS,  tr,  nucis  vomicae  nijxxx,  picmtoxin 
jj[r.  <('«»  and  muscarin  npv  of  a  1  per  cent,  solution. 

Quinime  sulph. . .  oss. 

Calcii  hypophosphitis /ij, 

Extr.  nueis  vomiae .,.,......   gr  v. 

M.  ei  ft.  pjIuUb  20, 

S.^ — One  after  me-ais. 
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4.  Httmoptysis. — Exertion,  loud  talking  or  singing,  and  excesses  in 
alcohol,  venery,  coffee,  or  tobacco,  must  be  shunned  in  all  cases.  It 
is  well  to  warn  patients  of  the  possibility  of  haemoptysis,  in  order  to  pre- 
vent undue  excitement,  if  it  appears.  Effusive  pleurisy  should  not  be 
tapped  in  a  subject  who  has  recently  bled  from  the  lungs,  as  thoracocen- 
tesis has  produced  fatal  haemoptysis.  The  chief  indication  is  absolute 
rest,  physical  and  mental ;  the  patient  should  be  kept  in  the  semire- 
cumbent  posture;  silence  on  his  part  should  be  enforced;  massage 
and  stimulants  are  contra-indicated ;  no  physical  examination  should 
be  made  except  by  auscultation,  as  percussion  is  obviously  dangerous; 
and  a  hypodermic  injection  of  morphine  should  be  given  to  lessen 
cough,  to  quiet  the  heart,  to  allay  the  excitement  attending  most  hemor- 
rhages, and  also  possibly  for  its  slight  haemostatic  effect.  As  the  tonus 
of  the  pulmonary  vessels  is  beyond  regulation,  ergotin,  tannic  acid, 
and  other  haemostatics,  are  useless,  though  digitalis  and  fresh  supra- 
renal extract  gr.  ii  to  v  sometimes  seem  efficacious.  Salt  3i  is  a  popular 
remedy  and  is  supposed  to  act  by  stimulating  the  vagus.  An  ice-bag 
should  be  placed  over  the  heart  and  one  over  the  lung,  if  rales  are 
heard.  Deep  breathing  seems  to  lessen  bleeding.  01.  terebinthinse 
^]]  to  iij  is  considered  the  best  drug  by  Fraentzel.  In  severe  or  ob- 
stinately recurrent  hemorrhage,  bandaging  of  the  extremities  (Hip- 
pocrates), to  lessen  the  return  flow  of  blood,  injections  of  gelatin, 
induction  of  pneumothorax  by  gas  injection  or  puncture  (Murphy, 
Cayley),  or  even  emetics  to  stimulate  the  vagus  (Fraenkel)  may 
possibly  be  indicated.  Rest  and  the  administration  of  morphine, 
however,  are  usually  effective. 

*•  Pain. — Pain  may  be  pleuritic,  and  should  be  treated  by  adhesive 
^ps  or  by  painting  with  iodine;  if  muscular,  it  should  be  treated 
"y  codeine  to  relieve  coughing,  by  liniments,  massage,  fomentations 
w  phenacetin. 

6.  Dyapncaa. — ^This  is  not  common.  If  due  to  stagnant  secretion, 
Moderate  movement  or  change  of  posture  aids  in  its  evacuation;  if 
wthmatic,  iodide  gr.  iij  after  meals  is  indicated  but  it  must  be 
P^en  with  care  lest  it  congest  the  lungs;  if  dyspnoea  results  from 
^^pression  of  the  vagus  by  bronchial  glands,  iodide  and  green- 
**P  inunctions  should  be  given ;  if  cardiac,  alcohol  or  strychnia  is  indi- 
^*^;  if  caused  bv  pleuritis  or  pneumothorax,  these  affections  should 
^  treated. 

*•  Cardiac  Weakness. — ^To  relieve  cardiac  weakness,  rest,  an  ice- 
^oyerthe  precordia,  cognac,  champagne,  camphor,  or  strychnia,  are 
^Perior  to  digitalis  or  strophanthus. 

8.  Intonmia. — To  relieve  insomnia  the  patient  should  have  sun- 
^"^  and  also  fresh  air  night  and  day;    a  light,  early  evening  meal, 

R*^  of  beer,  porter,  or  some  whiskey  on  retiring,  the  bromides, 
^cJDe,  morphine,  and  galvanization  of  the  neck  and  head,  are 
beneficial. 

*•  Outro-intestinal  Symptoms. — Nervous  anorexia  is  relieved  by 
^'esh  air,  forced  feeding,  electricity,  and  guaiacol   (i\ff.).     Dyspeptic 
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symptoms  necessitate  a  scant  diet  for  a  few  days,  feeding  by  rec- 
tum, and  poulticing  of  the  epigastrium.  In  gastric  atony,  frequent' 
meals  of  small  volume,  limitation  of  fiuids,  and  strychnia,  are  intlicated. 
For  gas  formation  or  pain  the  folhnving  are  indicated:  carbolic  acid 
gr.  j;  resorcin  gr.  iij;  tluidextract  of  gelsemium  n^ij;  bismuth;  extr, 
belladonna  or  spts.  chloroformi  np>'x.  Pyrosis  may  be  corrected  by  sod. 
bicarb,  and  magnesia  usta  aa  gr.  xv  to  xxx.  Hyperacidity  should  l>e 
treated  by  milk  diet,  belladonna  and  Carlsbad  water  or  other  alkalies; 
anacidity  is  relieved  by  easily  digested  foods^  as  somatose  or  eucasiD; 
and  subacidity  by  hydrochloric  acid.  Vomiting  is  caused  by  irritation 
of  the  phary^nx  (Lugol's  solution  locally,  or  gargles  [1  to  10]  of  pot, 
bromide),  the  cough|  overfeeding*  or  overmedication;  small  doses  of 
carbolic  acid  (i\  Typhoid)  are  most  successful.  Cofistipation  (q^v\) 
IS  treated  by  the  usual  measures.  Diarrhoea  may  be  dyspeptic,  catar» 
rhal,  toxa?mic,  ulcerative,  or  amyloid;  the  following  is  indicated: 
Tannic  acid  gr.  v;  opium  gr.  j;  lead  acetate  gr.  ij:  camphor  gr,  ij; 
tannigen  gr.  vij  to  xv,  or  bismuth  5j  (st'e  Typhoid)* 

10.  Anaemia. — This  is  benefited  by  fresh  air,  change  to  a  high  alti^ 
tude,  full  diet,  iron  in  small  doses,  and  arsenic. 

11.  Sexual  Symptoms*— Intercourse  must  Irye  forbidden  in  incipient 
as  well  as  in  advanced  cases.  Two  or  three  years  after  recovery 
marriage  may  be  sometimes  allowed;  it  is  generally  less  injurious  to 
men  than  to  women.  Tuberculous  parents  may  rear  healthy  children, 
but  tuberculosis  and  scrofula  are  rather  common  in  such  faniihes. 
In  66  per  cent,  of  pregnant  tuberculous  women  the  prognosis  is  bad> 
and  laryngeal  tuberculosis  is  almost  invariably  fatal  within  a  short 
time.  In  severe  cases  abortion  may  be  contemplated;  opinions  vary 
as  to  its  indication,  for  some  contend  that  the  mother  runs  the  greater 
risk  and  others  maintain  that  abortion  has  no  appreciable  effect  oo 
the  tuberculous  process;  Kaminer  found  that  in  70  per  cent,  of  lh©i 
cases  abortion  does  not  alter  the  clinical  course* 

12*  Treatment  of  Other  CompUcations.^The  treatment  of  laryngeal, 
pleural,  peritoneal,  intestinal,  glandular,  and  meningeal  complicat]ona*i 
(v,  5.)  is  considered  elsewhere. 


LEPROSY. 


Defiaition. — ^A  chronic  incurable  contagious  disease,  caused  by  the 
Bacillus  leprae  and  characterized  clinically  by  nodules,  which  l>elong 
to  the  infective  granulomata  (Lepra  tul>erosa),  and  are  observed  ex- 
ternally on  the  skin  and  nasal  and  oral  mucosa?,  and  internally  in 
many  organs;  or  by  a  perineuritis  leprosa,  which  causes  sensory, 
motor,  and  other  symptoms  (Lepra  maculoaniesthesia)*  The  nodular 
and  anaesthetic  forms  usually  co^exist  in  some  measure,  though  in 
varying  degree. 

Distribution*— The  home  of  leprosy  is  Egypt,  where  it  existed  2,400 
years  B.C*  (Brugsch)  or  even  4.620  B.C.  (Engel-Bey),    The  leprosy 
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of  Leviticus  probably  includes  other  diseases.  It  prevailed  in  India 
700,  and  in  China  400,  years  B.C.  Just  before  the  Christian  era,  Pom- 
pey's  soldiers  brought  leprosy  to  Italy,  whence  it  spread  over  Europe, 
and  the  Crusaders  at  the  end  of  the  thirteenth  century  further  dissemi- 
nated the  disease.  In  Europe  there  were  20,000  asylums,  but  some 
cases  were  probably  syphilis;  the  disease  has  steadily  decreased  since 
the  sixteenth  century.  It  is  estimated  that  at  present  there  are  300,000 
cases  in  the  worid.  In  Europe  cases  are  found  in  Sweden,  Norway, 
Finland,  Russia,  Dalmatia,  Bosnia,  Montenegro,  Grermany,  France, 
Italy,  Spain,  Portugal,  Turkey,  Greece,  and  in  some  Mediterranean 
islands;  Aming  estimates  that  there  are  3,000  cases  in  the  west  half 
of  Europe.  In  Asia  numerous  cases  are  found  in  India  (5  cases  to 
each  10,000  of  population),  China,  Malay  Archipelago,  Formosa, 
Corea,  Persia,  Turkestan,  Syria,  and  Arabia.  In  Africa  it  prevails 
in  Egypt  along  the  Nile',  in  Tripoli,  Tunis,  Algiers,  Mozambique, 
Zanzibar,  Madigascar,  and  in  the  Canaries  and  Azores.  In  Japan, 
Australia,  Oceanica,  and  Sandwich  Islands,  it  is  also  found.  In 
America  foci  exist  in  Canada  (New  Brunswick,  Nova  Scotia,  and 
British  Columbia),  in  the  United  States  (California,  Louisiana,  Minne- 
sota, North  Dakota,  Florida);  in  Mexico,  West  Indies,  Honduras, 
Columbia  (5  per  cent,  of  the  population),  Brazil  and  Paraguay. 

Bacteriology. — ^The  Bacillus  leprce  was  found  by  Hansen  (1871) 
»nd  was  fully  described  by  Neisser  (1879).  It  is  a  fine,  narrow  rod, 
DJcasuring  ^  to  f  of  a  red  cell,  and  closely  resembles  the  tubercle 
willus  (q.  V.)  morphologically  and  in  its  staining  properties;  both 
^\i\  contain  fat.  Inoculation  is  the  surest  differential  criterion 
l^ween  the  two,  for  the  lepra  bacillus  is  not  inoculable.  When  in 
|he  internal  viscera  it  may  exceed  the  dimensions  which  it  attains 
*n  the  skin  and  mucosce  five  or  six  times  (Cornil).  It  is  motile  and 
Qinnot  be  cultivated.  It  is  found  in  the  typical  nodes  and  infiltrations 
^f  the  skin  and  superior  mucosae,  in  the  fresh  maculae  and  in  recent 
P^nre  disease,  in  the  sweat,  in  the  sebaceous  and  hair-glands,  and  it 
*^  free  in  their  lumen.  It  also  exists  in  the  nerves  and  Pacinian  bodies 
jf  the  skin;  in  the  brain,  cord,  eye,  lungs,  liver,  spleen,  intestine,  and 
bdney;  in  the  salivary,  pancreatic,  adrenal,  and  lymphatic  glands; 
jn  the  larynx,  testis,  epididymis,  tubes,  ovaries,  and  bloodvessels; 
^'^the  blood  during  fever  (metastatic  distribution),  and  in  the  nasal, 
^nnal,  faecal,  lachrymal,  bronchial,  vaginal,  urethral,  and  mammary 
'^^tions  and  excretions.  It  is  not  known  why  the  bacillus  is  found 
^  ^nuch  more  frequently  and  persistently  in  the  nodular  and  mixed 
vPes  than  in  the  nervous  forms;  Strieker  found  it  in  the  nasal  secre- 
"^n  in  96  per  cent,  of  the  nodular,  96  per  cent,  of  the  mixed,  and  in 
^percent,  of  the  nervous,  type.  It  has  never  been  identified  outside 
^the  human  body  or  of  its  secretions  and  excretions.  It  corresponds 
^  hut  one  of  Koch's  criteria;  i.e.,  it  is  always  present  in  leprosy;  it 
^Dnot,  however,  be  cultivated,  and  the  value  of  successful  inocula- 
jonson  criminals  under  sentence  of  death  has  been  justly  criticized, 
for  these  cases  developed  in  a  leprous  community.     That  leprosy  is 
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coniaijiotis  can  no  longer  be  doubted,  as  shown  by  its  increase  whera 
no  restriction  is  enforced,  by  its  decrease  on  segregation,  by  its  develop^l 
ment  in  two-thirds  of  the  (colored)  attendants  in  lazarettos,  and  byj 
other  factors.     It  is  less  communical4e  than  syphilis  or  tuberculosLn 
and  is  promoted  only  by  long  and  intimate  contact  with  lepers.    The" 
nodular  is  far  more  dangerous  than  the  antesthetic  type.     Infection 
may  be  direct  or  indirect  (by  infected  linen,  utensils,  etc.).     It  occur 
chiefly  though  the  skin  and  nose,  and  possibly  also  through  the  gen^ 
itaHa.  Vaccination  has  probably  never  caused  it.  Extension  occurs  more] 
by  the  lymphatics  than  by  the  bloodvessels.     Hereditary  transmissioni 
is  improbable;    a  predisposition  towanl  leprosy  may  possibly  be  in* 
heritcd,  but  not  the  disease,  and  only  4  per  cent,  of  children  of  leproiii 
parents  acquire  it.     A I  ore  cases  occur  in  colored  than  in  white  races  J 
more  in  men  than  in  women,  and  more  in  the  poorer  than  in  the  uppe 
and  middle  classes.     It  most  frecjuently  ot^curs  between  the  ages  of* 
fifteen  and  thirty,  and  rarely  bei'ore  the  third  year. 

The  incubation  is  long,  at  least  three  to  five,  and  sometimes  ten^Ji 
twenty,  or  even  thiily-two,  years.  ^^ 

Symptoms, — The  chief  clinical  groups  do  not  include  the  visceral 
involvement  which  is  seen  in  every  type;  the  main  types  are  nearly 
always  somewhat  blended. 

I.  Nodular  Type  (Lepra  iuberom  sen  iubcrculo.sa). — The  prodromal 
toxa^mic  symptoms  indicate  an  infection  which  has  already  been  estab*^ 
Hshed,  but  has  escaped  recognition;    they  are  depression,  coldnes 
formication,  sweats,  pains,  vertigo,  digestive  disturbance,  temperaturejj 
and  sometimes  nasal  irritation.  After  months,  or  years,  macula:  appeaf 
on  the  face  and  extremities,  which  may  itch  or  may  be  hypenesthetiC|1 
they  may  disappear,  leave  pigmentation,  or  metamorphose  into  fwdulenA 
which  are  present  in  75  per  cent,  of  all  cases.    The  nodule»  orleproma,' 
is  a  granuloma  and  is  very  similar  to  the  tul>erc!e  or  gumma;    the 
nodes  are  highly  vascular  and  are  formed  of  a  scanty  fibrillar  reticu- 
lum, in  which  lie  emigrated  leukocytes,  small  round  epithelioid  cells, 
and  the  larger  multinucleated  lepra  cells  of  Virchow.  which  contain 
close  clumps  of  bacilli.    The  nodes  by  fusion  form  Infiltrations  which 
are  gelatinous,  glistening,  and  yellow-red-     The  nodes  vary  in  siz« 
from  that  of  a  millet  seed,  to  that  of  a  hazelnut  or  walnut;   they  lil 
in  the  skin,  are  dark  red,  and  later  become  yellow-brown;    they  ar 
glistening,  vascular,  slightly  desc|uamating,  and  at  first  soft  but  lalef 
become  harder.     Sensaiion  h  always  di^sturhrd  in  their  vicinity.    They  J 
are  most  conspicuous  on  the  face  and  hands,  Imt  also  appear  on  th« 
extensor  surface  of  the  knee,  elbow,  anrl  fingers,  and  verj'  seldom  oa 
the  soles  of  the  feet,  the  palms  of  the  hands,  the  scalp,  or  penis.  Whc 
they  develop  on  the  face,  the  forehead,  nose,  cheeks,  chin,  lips,  and  ear 
are   thickened,  the   nose   l^econies   flatter,   the  eyebrows,   lashes   an<i 
the  beard  are  shed.    The  eyes  are  involved  in  over  90  per  cent,  of  th€ 
cases;   the  expression  is  leonine  (IrouttaHi^),  or,  as  the  ancients  calk 
it,  faun-like  (satt/ria^fis).    The  nofles  usually  grow  and  extend  slowiyJ 
and  the  lymphatic  vessels  and  glands,  of  the  neck  and  groin  especiallyJ 
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become  enlarged  and  tender.  Sometimes  the  progression  is  inter- 
ruptedly acute,  with  intermittent  fever  and  an  eruption  resembling 
erysipelas.  They  may  shrink,  but  more  often  necrose,  soften,  and 
ulcerate.  At  the  same  time  or  later,  nodules  which  are  prone  to  early 
ulceration  and  infiltration,  occlude  the  nose,  roughen  the  voice  {ravcedo 
Upro8a),  distort  the  larynx  and  throat,  impair  mastication,  swallow- 
ing, or  respiration,  and  even  provoke  suffocation.  Cicatrization  of  the 
throat  or  face  causes  added  deformity, 

II.  NenrouB  Type  {Lepra  nervorum,  ancesthetica,  macido-anasstketica, 
sen  mutilans). — ^The  most  common  prodromes  are  fever  and  such 
nervous  symptoms  as  rheumatic  pains,  neuralgia,  parsesthesia,  hyper- 
esthesia, and  vasomotor  cerebral  congestion.  Mactdcs  develop  on 
theface, neck,  trunk,  or  limbs;  they  are  pale  or  dark-red,  flat  or  slightly 
raised,  growing  peripherally  and  paling  centrally,  and  are  glistening 
or  present  a  powdered  aspect.  Histologically  they  are  identical  with 
the  nodules,  but  contain  fewer  bacilli,  are  flatter,  contain  no  large 
cells,  and  tend  more  toward  fibrous  change.  Their  distribution  is 
asymmetrical,  like  that  of  the  underlying  nerve  lesions;  they  are  often 
oversensitive,  sometimes  pigmented  (lepra  nigra),  or  leukoderma-like 
(fcpro  alba).  Early  vesicles  sometimes  develop.  If  the  skin  is  pow- 
dered with  dry  methyl  violet  and  if  pilocarpine  is  then  given,  the 
sound  tissue  sweats  and  stains,  while  the  maculae  remain  uncolored 
l>ccause  they  do  not  sweat. 

Sensory  disturbances  are  due  to  lesions  in  the  nerve  trunks,  which 
•re  the  seat  of  a  perineuritis  and  interstitial  neuritis  which  slowly 
compress  the  nerve  fibers.  The  connective  tissue  development  and 
^c  presence  of  the  bacilli  differentiates  this  from  the  parenchymatous 
neuritides.  Unlike  the  ordinary  neuritis,  the  leprous  neuritis  affects 
™  sensory  more  than  the  mK)tor  filaments.  There  is  an  irregular 
dissociated  anaesthesia  in  which  the  perception  of  pain  and  tem- 
perature is  usually  more  dulled  than  other  forms  of  sensation,  and 
"^  occurs  mostly  in  the  peripheral  branches  in  the  arms  and  legs. 
Sensation  may  be  perverted  or  retarded,  and  anaesthesia  may  come  on 
suddenly,  which  is  considered  rather  characteristic.  Pain  may  be 
flight,  or  agonizing  as  in  a  case  of  ten  years  duration  which  was 
personally  observed.  The  nerve  trunks  are  palpable  and  are  tender 
^  niany  cases;  the  ulnar  nerve  is  most  markedly  enlarged  and  in  the 
*^  cited  was  thicker  than  a  lead  pencil,  but  the  auricular  nerve  is 
^ore often  felt  (in  90  per  cent.,  Baelz).  Motor  weakness  and  atrophy 
•'e  less  common  and  are  rarely  extreme;  the  eyelids,  muscles  of  the 
^outh,  and  sometimes  the  masticatory  and  ocular  muscles,  and  also 
^  hands  and  feet,  are  paretic.  The  ulnar  and  peroneal  nerves  are 
^Daetimes  paralyzed,  causing  the  ** claw-hand''  and  "claw-foot." 
'^•cial  paralysis  occurs  in  9  per  cent,  of  cases.  The  tendon  reflexes 
^  often  increased,  though  sometimes  normal  or  decreased ;  there  is 
^^  fibrillation  and  increased  myotatic  irritability.  Trophic  changes 
•je  less  common  and  include  oedema,  glossy  skin,  *'m<il  perforant'' 
^26  per  cent.),  loss  of  the  hair  or  nails,  dry  gangrene,  bone  resorption, 
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rheymatoid  swellings,  ankylosis,  and  pigmentation.      Great  trophi 
changes  mark  the  lepra  muiilan^. 

III.  Mixed  Type. — This  is  a  combination  of  the  nodose  and  aneef 
thetic  types.  In  all  developed  forms  the  internal  tissues  are  invad^ 
the  liver,  spleen,  and  lymph  glands,  are  enlarged;  the  lungs  show  peri 
bronchial  foci,  cavities,  or  induration;  and  the  intestine  is  infiltrated 
In  both  sexes  the  sexual  functions  are  decreased  and  later  are  entirelj 
lost.  Infatitilism  results  in  cases  developing  before  puberty.  Cachexil 
develops,  the  patient  becomes  very  sensitive  to  cold,  the  temperature^ 
except  for  intermittent  rises,  becomes  depressed,  heart  weakness  do 
velops,  and  a  degree  of  apathy  is  noted.  Abortive  or  long  localizei 
forms  are  described,  < 

Course  and  Progiiosis. — The  course  is  slow  and  progressive,  tb 
outcome  iii variably  fatal.  The  nodidar  type  covers  eight  to  twelve 
years,  the  anicsthetic  form  fifteen  to  twenty  years,  but  either  variety' 
may  endure  six  or  seven  decades.  According  to  Hillis,  38  per  cen 
of  cases  die  of  leprosy  (exhaustion,  diarrhoea,  cardiac  weakness 
22  per  cent*  of  chronic  nephritis,  17  per  cent,  of  hmg  disease,  w^hicl 
is  more  often  leprous  than  tuberculous,  and  10  per  cent,  of  diarrh 
(leprous  infiltration  of  the  gut).  The  remaining  13  per  cent,  die  oj 
erysipelas,  sepsis,  amyloidosis,  and  intercurrent  diseases,  for  lepew 
possess  a  decide<lly  rechiced  resistance. 

DiagBosis, — The  diagnosis  is  based  on  the  history  of  residence  an( 
of  exposure  (which  is  often  suppressed  by  the  patient),  on  the  macules 
or  leukoderma  (which  are  found  in  90  per  cent.),  on  the  anaesthesia, 
amyotrophy,  and  mutilation,  and  on  the  finding  of  the  lepra  bacil 
lus  (necessary  for  exactness),  for  which  the  nasal  secretion,  nodes,  am 
macules,  should  be  exatniiied  {i\  Syhingomvelia). 

Treatment. — I.  Prophylaxis. — All  suspicious  cases  should  be  regis- 
tered and  all  clear  cases  should  be  sequestrated.  | 

II.  Ttier&py. — Drugs  are  useless,  though  a  few"  are  helpful,  (d 
(furjun  oil  '^S8>  to  5ij  hi  water  or  lime  water;  (b)  chaulmoogra  oil,  in 
milk,  beginning  with  a  few  minims  and  increasing  to  3j-iij;  (c)  salvej 
of  5  to  10  per  cent,  pyrogallol,  10  per  cent,  chrysarobin,  10  per  cent 
ichthyol ;  (d)  Calamette's  antivenin,  20  to  30  c.c,  which  was  suggest 
by  cases  which  improved  after  snake  bite;  (e)  arsenic,  salicylic  ac 
and  corrosive  sublimate;  these  are  the  inost  extensively  used  remedies 
Symptoaiatic  treatment  of  pain,  ulcers,  etc.,  is  also  indicated. 


FEBRICULA  371 

INFECTIONS  OF  UNCEETAIN  OEIGIN. 

(A).  FEBRIOULA. 

Definition* — A  fever  of  short  duration,  due  to  a  number  of  causes. 
If  only  of  twenty-four  hours  duration  it  is  called  ephemeral  fever; 
when  it  lasts  a  few  days,  it  is  called  jehricvla;  when  attended  by  herpes, 
/«trM  herpeiica;  or  when  accompanied  by  gastric  disorder,  febris  gas- 
trica, 

Febricula  is  no  morbid  eiftity,  and  its  varied  causes  are  not  exactly 
known.  It  embraces  (a)  benign  or  abortive  forms  of  various  acute 
infections,  such  as  rheumatism,  typhoid,  scarlatina,  tonsillitis,  and 
pneumonia;  and  (6)  febrile  dyspepsias,  especially  those  in  children. 
Gastric  fever  is  a  term  which  was  formerly  applied  to  febrile  gastritis, 
which  is  possibly  produced  by  toxins  in  the  food.  Sewer-gas  is  pop- 
^ariy  held  as  the  cause  of  fugitive  fever  with  gastro-intestinal  disturb- 
ance, but  Abbott  and  others  have  justly  contested  its  etiological 
significance.    Exposure  to  cold  is  also  a  possible  factor. 

Symptoms. — ^The  three  common  symptoms  are  (a)  chill  or  chilli- 
ness; (6)  sudden  rise  of  temperature;  (c)  a  critical  resolution,  more 
often  prolonged  than  acute.  The  onset  is  abrupt,  usually  without  pro- 
dromes. The  fever  rises  quickly  to  101°-103°,  or  higher  in  the  young, 
with  the  usual  signs  of  toxaemia  (headache,  coated  tongue,  anorexia, 
*nd  febrile  urine).  Herpes  is  quite  frequent.  Bronchitis,  acute  splenic 
tumor,  albuminuria,  and,  in  children,  cerebral  toxaemia,  are  sometimes 
Present.  The  term  ephemeral  is  rather  inappropriate,  as  the  average 
^nration  is  three  days,  with  a  slow  crisis. 

IKagnosiB  and  Treatment. — The  diagnosis  is  solely  by  exclusion, 
^J  the  treatment  is  expectant.  Rest  in  bed  is  advisable  as  a  precau- 
^n  against  some  longer  and  insidious  malady,  such  as  typhoid;  the 
»{^wels  should  be  unloaded,  the  diet  restricted,  and  a  drop  or  two  of 
^nctuie  of  aconite  and  spts.  aetheris  nitrosi  3  ss  should  be  given  every 
^  or  four  hours. 

(B).  GLANDULAR  FEVER. 

Defiaition. — An  acute  infection  observed  in  children  and  character- 
^  by  pharyngeal  injection,  a  short  high  fever,  and  a  painful  intu- 
mescence of  the  cervical  lymph  glands.  It  was  described  as  Driisen 
M>er  by  Pfeiffer,  in  1889.  Its  etiology  is  unknown  but  it  is  evidently 
*"  infection,  as  suggested  by  the  clinical  signs  and  by  its  frequent 
^^Tence  in  epidemics.  It  is  usually  seen  in  children  between  five 
^i  eight  years  of  age,  and  during  the  colder  months.  West  observed 
^^  ^idemic  of  nearly  100  cases  in  Bellaire,  Ohio. 

Sympionig. — ^The  symptoms  begin  without  prodromes,  with  fever 
^^00** to  103^,  pain  in  the  head  and  neck,  redness  of  the  throat,  some 
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dysphagia,  often  pain  in  the  limbs,  nausea,  vomiting,  and  abdomin 
pain.  On  the  second  or  third  day  the  rervical  lymph  glandi*  Ijeeom 
swollen  and  tender,  bnt  seldom  t  anse  redness  of  the  skin*  The  gland 
back  of  die  stern oniastoid  are  must  involved.  The  inguinal  and  axit 
lary  glands  are  involved  in  75  per  cent,  of  eases,  and  the  mesenteric 
in  alxnit  40  per  cent.  The  glands  may  reach  the  size  of  an  egg.  Afiei 
ten  to  twenty  days  the  swelling  snbsides,  having  lasted  longer  than  th< 
fever.  In  some  instances  a  persistent  dry  congh  snggests  involvemeni 
of  the  bronchial  glands.  The  spleen  is  enlarged  in  HO  per  cent.  0 
cases,  and  the  liver  in  90  per  cent.  The  fever  lasts  but  a  few  days 
Coniphcations  are  rare.  Suppuration  in  the  glands  is  exceptional 
Aente  ne(diritis  inn!  otitis  media  are  occiTsionally  observed. 

Prognosis  and  Treatment. —The  prognosis  is  good,  though  a  relap 
may  occur.  The  absence  of  a  rash  excludes  the  adenopathies  * 
varicelhi,  scarlatina,  and  measles,  and  the  generalized  glandular  swell 
ing  excludes  the  local  swelling  due  to  simple  pharyngitis.  The  treati 
ment  is  expectant, 

(0).  MILIART  FETER. 

Definition, — An  acute  infection,  probably  mierobic,  marked  by  fever 
profuse  sweating,  a  miliary  eruption,  nervous  symptoms,  palpitation, 
and  precordial  anxiety.  It  first  appeared  in  England  after  the  BattU 
of  Bos  worth  (1486)  and  broke  out  several  times  in  the  following  cen* 
tury.  It  was  known  as  the  '*  English  sweats"  (sudor  Anglicu^),  and  iti 
mortality  reached  even  50  to  80  per  cent.  In  1529  it  caused  3,00Q 
deaths  in  I  Jantzig.  There  ha%^e  been  about  200  epidemics  between  th« 
epidemic  in  Picardy,  in  1718,  and  tliat  in  Poitoii,  in  1S87.  It  U 
apparently  highly  contagious  (Brouardel).  Epidemics  have  also 
occurred  in  Italy,  Switzerland,  Germany,  and  Austria,  with  a  death" 
rate  of  o  to  25  per  cent.     Fortunately  they  last  only  a  week  or  month 

Symptoms  and  Treatment. — In  mild  outbreaks  the  chief  symptomi 
are  fever,  profuse  periodic  sweating,  and  miliary  eruptions.  Tli 
eruption  may  be  erjihematous  or  morbilliform  (miliaria  rubra).  01 
there  may  be  no  redness  of  the  skin  (miliaria  alba  s.  cr}'stallina) 
the  spleen  may  be  enlarged.  In  severe  cases  there  are  marked  cerebra 
toxaMnia,  rapid  pulse,  precordial  distress,  palpitation,  extreme  proi 
tration,  and  hemorrhages  into  the  skin;  and  death  results  in  a  fe 
hours  or  days.  Its  average  duration  is  one  to  two  weeks.  Desquama^ 
tion  is  frequent  and  convalescence  rather  tardy.  The  treatment  il 
supportive  and  expectant. 


(D).  WEIL  S  DISEASE.— (ACUTE  FEBRILE  JAUNDICE.) 

Definition. — An  acute  infection,  characterized  by  fever,  jaundicej 
herpes,  enlarged  spleen  and  liver,  sore  throat,  muscle  pains^  an* 
albuminuria.    It  was  especially  described  by  Weil  (1886),  whose  nam^ 
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it  most  often  bears,  though  it  was  previously  mentioned  by  Mathieu, 
Bouchard,  Lancereaux,  and  Coynes.  Nicolaysen  describes  63  epidemics 
of  icterus  in  Norway  and  Sweden  in  the  last  fourteen  years;  3  to  28  per 
cent,  of  the  inhabitants  in  certain  communities  acquired  the  disease. 

Etiology. — Its  etiology  is  unknown,  whence  our  difficulty  in  stating 
whether  it  is  a  morbid  entity  or  whether  it  includes  several  diseases. 
It  occurs  largely  in  men  between  twenty-five  and  forty,  especially  in 
butchers  and  alcoholics;  it  also  occurs  in  the  warmer  seasons  and 
sometimes  in  epidemics.  The  symptoms  mentioned  above,  those 
described  below,  and  the  autopsy  findings  of  granulo-fatty  changes  and 
ecchymoses,  mark  it  as  an  infection.  It  is  either  directly  microbic  or 
toxaemic.  Bordoni,  Uffreduzzi  and  later  Jaeger  found  the  Proteus 
fluorescens,  and  Freund  a  diplococcus,  but  the  intravitam  findings 
»re  usually  negative.  It  is  not  typhoid,  recurrent  fever,  sepsis,  malaria, 
or  phosphorus  poisoning,  with  which  it  has  been  sometimes  identified. 
Some  cases  have  occurred  in  this  country  (Lanphear,  Musser,  Gui- 
teras);  the  author  has  seen  eight  cases  in  Chicago.- 

Symptoms. — ^The  symptoms  begin  suddenly  without  prodromata, 
with  fever,  chill  or  chilliness,  headache,  vertigo,  insomnia,  and  severe 
fwiTw  in  the  limbs  and  extremities.  The  fever  may  reach  104°,  105°  or 
107°;  it  afterward  shows  remissions,  and  falls  either  by  crisis  or  by 
lysis  after  five  to  eight  days.  The  nervous  symptoms  may  include 
oelirium,  sopor,  or  even  coma.  Jaundice  develops  on  about  the  third 
^7f  is  probably  due  to  catarrhal  radicular  angiocholitis,  and  may  be 
%ht  or  extreme;  bile  usually  appears  in  the  urine,  and  the  stools  are 
often  acholic,  though  the  author  has  twice  seen  deep  jaundice  with- 
out obstruction  of  the  bile-duct.  Muscular  pains  are  very  common  and 
"itense,  especially  in  the  calves,  which  are  usually  also  tender.  Artic- 
*^r  pains  are  not  uncommon.  Herpes  is  very  common.  The  rapid 
t^e  is  very  marked  compared  with  the  usual  slow  pulse  of  simple 
catarrhal  icterus.  In  one  case  the  author  observed  blood-stained 
hronchitic  sputum.  Digestive  symptoms  are  common,  such  as  furred 
^^e,  nausea,  vomiting,  epigastric  pain,  abdominal  distention,  and 
"larrhoea,  with  acholic  or  bile-stained  stools.  The  liver  is  enlarged 
^i  tender  in  more  than  50  per  cent,  of  the  cases,  the  spleen  in  over 
P^  per  cent.,  and  the  lymph-nodes  are  frequently  affected.  The  urine 
j8  albuminous-  in  over  50  per  cent.;  acute  nephritis  is  frequent; 
"*niaturia  occurs  occasionally,  and  urtemia  exceptionally;  the  urea 
^^  the  amount  of  urine  are  decreased  during,  and  increased  after,  the 
^^re  (Chauffard's  nitrogenous  and  polyuric  crises);  glycosuria  de- 
^oped  in  one  fatal  case. 

Diagnosis. — Weil's  disease  must  be  differentiated  from  recurrent 
l^ver  by  its  spirillum,  and  from  sepsis  and  typhoid, — in  regard  to  the 
x^^^  of  which  it  may  be  noted  that  icterus  may  produce  a  weak 
^^^  reaction.  Differentiation  is  more  difficult  from  suppurative 
•'^Pocholitis  (q.v.)  and  acute  yellow  atrophy  (q,  v.). 

^^Ognosis. — ^This  is  usually  good  and  convalescence  is  generally 
•^blished  in  two  weeks;   in  one  epidemic,  11  per  cent,  of  the  cases 
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diecL     Recurrence  may  be  anticipated  if  the  splenic  tumor  hi 
subsided  (I\Iat!ueu);  renal  or  hepatic  insufficiency,  pregnancy,  hfi 
lysis  with  epistaxis  and  ha^matemesis,  render  the  prognosis  less  favor 
able. 

Treatment. — The  treatment  is  directed  to  (a)  the  intoxication,  tc 
which  calomel  and  salines  are  indicated;  cold  water  enemata  (Krull 
and  Chauffard)  increase  the  renal  flow,  and,  with  it,  the  excretion  of 
toxins;  (6)  the  jaundice,  for  which  salines  should  be  given  to  lessen 
duocienal  catarrh;  (c)  the  albuminuriap  for  which  a  milk  diet  is  indi- 
cated; id)  muscular  pains,  for  which  heat,  and  massage  with  chloro 
form  liniment,  are  most  beneficial. 


(E).  MILE  SICKNESS. 

Definition. — A  disease  acquired  by  man  from  the  milk  or  meat 

cattle  sutfering  from  the  *' trembles."  Cows  with  the  disease,  after 
being  driven  too  rapidly,  suffer  from  anorexia,  injection  of  the  eyes, 
vertigo,  trembling,  and  convulsions  ending  in  death.  Young  horses 
and  sheep  may  also  actjuire  the  disease,  ililk  sickness  occurs  chiefly 
ill  newly  settled  countries,  as  in  the  Southwestern  states,  and  it  is 
still  seen  in  North  Carolina.  Its  origin  and  pathologj"  are  unknown. 
Ssrmptoms,— In  man  the  nervous  symptoms  are  frequently  cai 
spicuous.  as  restlessness,  convulsions,  or  coma,  w*hich  appear  after 
few  days  of  malaise.  The  tongue  is  swollen  and  heavily  coated,  thi 
breath  ft^etid,  the  stomach  painful  and  irritable*  the  fever  high  and 
sometimes  tj'phoidal.  The  issue  is  either  fatal,  in  acute  forms,  within 
a  few  days,  or  recovery  may  result  after  weeks.  Flesh,  butter,  chee^ 
and  railk,  from  infected  animals  may,  even  w^hen  boiled,  cause  d« 
when  gi%^en  to  dogs. 
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(P).  MOtJNTAIN  FIVER. 


(a)  Some  European  cases  are  due  to  the  anchylostoma  and  a| 
associated  with  anfcmia.  (b)  Many  cases  are  identical  with  typhoid 
(Woodruff,  Smart,  Hoff,  and  Raymond),  (c)  Wilson  and  Chowning 
(1902)  think  that  the  disease  is  caused  by  a  red-corpuscle  protozoon 
like  that  of  Texas  fever  and  malaria,  though  not  pigmented;  Stiles 
and  Craig  could  not  confirm  their  findings.  Cases  develop  in  the 
^arly  spring,  and  are  marked  by  chill,  fever  of  one  to  two  weeks,  rapid 
pulse,  epistaxis,  albuminuria,  rapid  breathing,  bronchitis,  splenic 
tumor,  rapid  anamiia.  moderate  leukoc}"tosi5,  slight  icterus,  muscular 
pains,  and  widely  diffused  macular  rash, — w^hich  develops  on  the  third 
day,  disappears  on  pressure  at  first,  but  afterwards  persists  on  pressure. 
The  liver  and  spleen  are  enlarged.  Quinine  may  be  beneficial  in 
some  cases.  The  death  rate  may  be  70  per  cent,  (d)  In  high  altitudes 
*slight  fever,  associated  with  headache,  dyspnoea,  thirst,  and  malaiii 
is  known  as  mountain  sickness* 
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(G).  rOOT  AND  MOUTH  DISEASE. 

Definitioil. — Epidemic  stomatitis,  Aphthous  fever,  or  Aphthse  epizo- 
otics is  one  of  the  zoonoses  and  its  nature  is  unknown.  Loeffler  and 
Fposch  have  shown  that  the  virus  is  ultramicroscopic,  as  it  passes  in 
full  virulence  through  porcelain  filters.  The  disease,  first  described 
by  von  Valentini,  in  1695,  and  known,  since  the  middle  of  the  fifteenth 
century,  chiefly  affects  cattle,  sheep,  and  pigs,  but  sometimes  also 
goats,  horses,  dogs,  and  even  fowls.  In  cattle  there  is  fever,  swelling 
of  the  mouth,  salivation,  and  the  formation  of  small,  clear  vesicles 
on  the  tongue,  gums,  lips,  and  udders.  These  vesicles  soon  become 
opaque,  and  bursting,  form  small  ulcers;  emaciation  is  rapid,  and 
the  milk  becomes  yellowish  and  mucoid.  Recovery  is  usual  in  one  to 
two  weeks.  The  disease  spreads  very  rapidly.  It  is  observed  in 
Hungary,  Germany,  France,  Switzerland,  England,  and  occasionally 
in  this  country. 

Itiology  and  Sjonptoms. — In  man  infection  occurs  from  diseased 
nulk  (as  proven  on  himself  by  Hertwig),  butter,  and  cheese,  but  not 
j>y  the  meat  of  the  diseased  animal.  Open  wounds  may  be  directly 
infected.  Cattle  have  been  inoculated  from  man.  The  incubation 
is  three  to  five  days.  There  are  fever,  salivation,  aphthous  ulcers, 
angina,  nausea,  vomiting,  and  vesicles  on  the  skin — which  have  caused 
confusion  with  vaccinia.  Hemorrhages  occur  in  severe  epidemics. 
Ebstein  has  suggested  that  Foot  and  Mouth  Disease  may  be  kindred 
^th  the  ordinary  aphthous  stomatitis  of  nurslings,  or  pregnant  women. 
Children  are  more  endangered  than  adults.  The  death-rate  is  2.3 
Percent.  (Hulin)  to  8  per  cent.  (Siegel).  Recovery  usually  occurs  in 
two  to  three  weeks. 

Treatment. — Prophylaxis  concerns  the  boiling  of  suspected  milk, 
tne  segregation  of  diseased  animals  or  human  subjects,  and  vaccina- 
tion, as  discovered  by  Loeffler.  A  dram  of  5  per  cent,  solution  of  potas. 
chlorate,  t.  i.  d.,  should  be  given,  and  the  aphthae  should  be  touched 
^th  borax  or  silver. 
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SECTION  11. 


DISEASES  OF  THE  CIECULATION. 


DISEASES  OF  THE  PERICARDIUM. 

(A).  PEBI0ABDITI8. 

Definition. — An  inflammation  of  the  pericardium,  usually  secondary 
^^  infectious  diseases,  to  inflammation  in  contiguous  tissues,  to  other 
''^'^ases  of  the  pericardium,  or  to  dyscrasise;  it  is  fibrinous  or  plastic, 
^^Oidative,  or  adhesive. 

etiology. — ^The  disease  is  rarely  primary,  and  final  analysis  usually 
d^onstrates  that  the  so-called  primary  cases  are  tuberculous,  rheu- 
*^tic,  or  septic.  Cold,  exposure,  and  trauma,  probably  only  reduce 
^  physiological  resistance  of  the  tissues  to  bacterial  invasion.  Peri- 
^^tis  is  usually  mycotic,  the  organisms  of  suppuration,  pneumonia 
•^^tuberculosis,  being  most  frequently  found;  it  seems,  however,  that 
^^ns  alone  may  excite  inflammation. 

Pericarditis  is  almost  invariably  secondary  (a)  to  infectious  diseases, 
^which  rheumatism  (14, 37,  66,  per  cent.)  is  foremost,  and  it  is  most 
^uent  when  many  joints  are  involved  in  rapid  succession.  Peri- 
^'^tis  may  be  the  only  manifestation  of  rheumatism.  Many 
primary  "cases  are  probably  rheumatic.  It  occurs  with  recurrent  rheu- 
y»tism,  with  endocarditis,  and  sometimes  w4th  chorea.  It  usually 
^elops  rather  early,  within  half  a  week  to  two  weeks,  but  may  pre- 
^«  arthritis,  especially  in  children.  It  is  commonly  serofibrinous, 
'^exceptionally  purulent. 

,  It  is  common  in  pneumonia,  septicopyiemia,  puerperal  fever,  ulcera- 
"^  endocarditis,  navel  infection  in  babes,  osteomyelitis,  scarlatina, 
•'^dmore  rarely  in  other  exanthemata,  and  in  tuberculosis  (pulmonary, 
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multiple  serous  inflammations,   pleuritis^  peritonitis).     In   childr 
scarlatina  and  rhenmatisni  are  most  important. 

(b)  It  is  sefoiidary,  %  eoniigulty,  to  adjacent  affected  organs;  to 
pleurisy,  pneumonia,  anil  aneunvsm;  to  disease  of  the  ribs,  sternum, 
bronchial  glands,  spine,  (t\sophagus, stomach  (ulcer  and  cancer),  spleen, 
liver  (abscess),  peritoneum,  myocardium,  and  enrlocardium;  and  to 
cervical  celhilitis  (diphtheria,  metliastinitis).  Trauma  of  these  pa 
from  without  or  within,  such  as  penetration  of  foreign  bodies,  may 
included  under  this  class, 

(e)  It  is  secon<hiry  to  eertairi  disea^'teif  of  ike  pericardhim,  as  tuberci 
losis,  carcinoma,  and  other  proc^csses*     In  HO  per  cent,  of  Matter *s 
"cryptogenetic'*  cases,  to l_>ercu losis  was  found  at  autopsy. 

(d)  It  is  secondary*  to  cackvxiw  or  di/scrasi(F,  gout,  diabetes,  c 
cinoma,  to  nephritis  (3  to  10  per  cent,  of  cases,  especially  those  of  coi 
tracted  kidney),  to  alcoholism,  blood  diseases,  and  scurvA^;  and  oft 
as  a  terminal  infection,  to  reduced  physiological  resistance,  in  whi 
case  it  may  easily  escape  recognition  clinically.    This  class  is  usual! 
found  in  adults.    Though  encountered  at  any  age  from  foetal  life 
old  age,  it  is  most  frequent  between  the  fifteenth  and  thirtieth  years* 

Fibrmous  (Plastic)  Pericarditis. 

A  strict  division  into  dry  (plastic)  and  exudative  (effusive)  pericar- 
ditis is  impossible,  because  the  forms  are  verA'  often  combined.     Drv 
(plastic,  fibrinous)  pericarditis  is  circumscribed  over  the  base  and  lat] 
vessels,  or  is  diffuite,  and  consists  pathologically  of  vascular  injectioi 
punctate  ecchymoses,  loss  of  the'  smooth,  glistening,  mirror-like  a 
pearance  of  the  serous  membrane,  and  exudation  of  plastic  lymph  in 
small  particles  or  irregular  lamelhv,  which  may  appear  smeared  as 
with  butter,  spong}%  shaggy,  or  hairy  {cor  vtllosum).     Some  fluid 
usually  found  in  the  meshes  of  fibrin.    Stripping  off  of  the  fibrin  m; 
reveal  tul>ercles.    The  subjacent  myocardium  often  suffers  inflltrati 
an*l  degeneration  in  the  more  intense  or  protracted  cases. 

Symptoms. — Symptoms  are  lacking  in  most  cases;  pain  is  incon- 
stant, and,  when  present,  is  by  no  means  characteristic. 

Physical  Findings. — Inspection  and  percussion  are  usually  ne^tive. 
The  writer  has  seen  a  strong  apex  beat  where  the  autopsy  revealed 
fibrin  deposit  which  was  an  inch  in  thickness.    Palpation  may  disci 
a  friction  fremitus,  usually  over  the  sternum,  which  may  be  obtain^ 
as  frequently  as  is  friction  on  auscuHaiion  (described  under  Pericard 
withEffiiifionJoivkich  refer  also  for  dtaynosi^,  prognosis, and  freatnvi 
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Pericarditis  with  EffusioE. 


This  form  has  been  called  the  second  stage,  the  fibrinous  or  drj*  for 
being  the  first  stage.    The  fluid  may  be  serous  with  much  or  little  cellu" 
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laror  fibrinous  admixture  (sero-fibrinous) ;  it  may  be  hemorrhagic, 
this  type  being  observed  in  the  aged,  in  the  dyscrasise  (such  as  those 
having  scurvy  or  cancer),  in  cases  of  tuberculosis,  in  those  having  pur- 
pura, hemorrhagic  exanthemata,  or  Bright 's  disease;  the  exudation 
may  be  tinged  with  fresh  or  with  darker  altered  blood ;  it  may  be  pwrti- 
ferU,  and  is  then  usually  sero-fibrinous  rather  than  purely  purulent, 
and  is  often  associated  with  pyeemia  or  contiguous  suppuration;  it 
may  be  piUrid,  when  caused  by  pyeemia,  carcinoma  of  the  oesophagus 
or  stomach,  or  by  lung  cavities.  (Sixty-seven  per  cent,  of  pericarditis 
cases  are  sero-fibrinous,  19  per  cent,  are  hemorrhagic,  and  14  per  cent, 
are  purulent  [Breitung].)  The  pathological  sequences  of  pericarditis  are 
fatty  and  cloudy  degeneration,  inflammatory  infiltration,  or  actual  exul- 
ceration  of  the  heart  muscle;  rupture  of  a  purulent  exudation  exter- 
nally into  the  tissues  of  the  chest,  or  possibly  into  neighboring  organs  or 
cavities;  inflammatory  extension  outside  of  the  pericardium  {pericar- 
diiii  externa)  and  thence  to  other  tissues,  such  as  the  mediastinum  or 
pleura;  formation  of  polypi,  which,  becoming  detached,  may,  in  rare 
c*ses,  produce  foreign  bodies  in  the  pericardium;  complete  resorption 
of  the  exudate  and  restitutio  ad  integrum,  which  is  a  rather  uncommon 
issue;  the  formation  of  hard  plaques,  rrmcuIcB  tendinecB,  which  are 
usually  not  inflammatory  in  origin ;  organization  of  connective  tissue, 
either  as  local  adhesions,  which  are  mostly  observed  near  the  fixed 
base  of  the  heart,  because  the  heart 's  movements  probably  detach 
*pical  adhesions,  or  as  general  obliteration  of  the  sac  {concretio  peri- 
^ii)\  and,  finally,  desiccation  of  the  exudate,  leaving  a  cheesy  mass 
^hich  may  become  tuberculous  or  may  calcify.  Coincident  endocar- 
ditis is  less  a  sequence  than  an  associate  or  cause  of  pericarditis. 

Byniptoms. — All  symptoms  are  frequently  absent  (Latham,  Graves, 
Stokes),  and  no  symptom  is  diagnostic.  Leudet  found  total  latency 
jf  symptoms  in  55  per  cent,  of  his  cases.  Daily  examination  of  the 
heart  in  those  diseases  which  are  most  likely  to  cause  pericarditis  is 
"^e  only  certain  method  of  avoiding  diagnostic  errors.  Fever  may 
^  from  the  disease,  or  from  the  causal  affection,  but  is  irregular 
'''Underiich).  It  is  often  absent,  especially  in  secondary  pericarditis, 
^d  the  temperature  may  be  subnormal,  even  in  purulent  effusions. 
High  fever  is  infrequent  even  in  rheumatic  cases. 

^jfiwiwa,  or  thoracic  oppression  occur.  Oppolzer  observed  cyano- 
Js  without  dyspncea  when  the  pulmonary  circuit  remained  intact. 
Vyspnoea  is  due  largely  to  heart  compression  by  the  exudate  or  exten- 
**^  of  inflammation  to  the  myocardium,  and  is  less  frequently  due 
^  ^agus  irritation,  phrenic-nerve  inflammation,  venous,  pulmonary, 
^^  arterial  compression.  It  is  remarkable  that  patients  may  some- 
^*^  walk  into  the  hospital  with  enormous  pericardial  effusions.  The 
'Mirations  are  increased. 

/amis  variable,  is  often  absent  (in  secondary  pericarditis),  and  is 
^^  to  be  more  common  in  small  effusions.  Severe  pain  oftener  indi- 
^^es  pleurisy  than  pericarditis  (Bouillaud).  Epigastric  pain  may 
P'ecedepain  elsewhere  (Gu^neau  de  Mussy).    Anginal  pain  u\ndral), 
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radiating  to  the  shoulder,  arm,  and  neck,  is  rare. 
ness  is  at  times  present,  and  palpitation  is  comraon. 

Cerebral  Sifrnptoms, —  Delirium,  anxiety,  restlessness,  insomnia 
mania,  choreiform  movements,  convulsions,  psychoses  (Burrows  and 
Flint),  or  even  coma,  may  be  due  to  pericarditis,  or  to  complicating 
unemia  or  endocarditis.  The  symptoms  may  l>e  suggestive  of  gas- 
tritis, while  pericarditis  is  found  on  examination.  \V>niiting,  singul- 
tus, dysphagia,  recurrent  nerve  paralysis,  and  tracheal  cough,  are 
symptoms  of  pericardial  pressure. 

Physical  Fmdings.^The  definite  diagnosis  depends  on  the  physic 
findings.    These  are  ohtained  as  follows: 

1.  Inspectioii. — Precordial  prominence,  lyoussure^  first  noted 
Louis,  may  occur  when  the  chest  is  plastic,  as  in  women  and  children, 
and  when  the  intercostal  muscles  are  paretic  from  inflammator 
oedema.  The  left  chest  often  moves  less  than  the  right,  since  the  lef 
lung  is  usually  compressed.  An  epigastric  tumor-like  bulging  of  tli 
luxated  liver  was  noted  by  Auenbrugger  and  Cor\dsart.  The  apex- 
beat  is  somewhat  lower  w^hen  exudation  depresses  the  diaphragm;  it 
is  more  horizontal,  more  to  the  left,  and  the  didness  transcends  the  apex 
io  the  left.  The  greater  the  effusion,  the  weaker  the  apex  becomes,  and 
d wa p pea ra n c e of  i k e  pre v io usly d iat in ct  a pcx b eat  is  alUimportan t ,  There 
may  be  only  an  indefinite,  diffuse  cardiac  impulse.  On  bending  for- 
ward the  apex  beat  or  cardiac  impulse  usually  reappears.  The  inter- 
spaces may  bulge.  Collateral  cedema  of  the  chest  wall  (Rendue) 
most  rare.  Undulation,  described  by  Senac,  is  not  due  to  the  exudate 
but  to  the  heart  itself.  Graves  and  Stokes  described  tumor-like  extrij 
sion  of  the  compressed  lung  above  the  clavicle.  According  to  E  wart  J 
the  upper  ed^e  of  the  first  rib  can  be  felt  as  far  as  its  sternal  attach- 
ment, being  separatetl  from  the  clavicle  (**first  rib  sign*').  The  veinJ^d 
of  t!ie  thoracic  wall  are  large.  During  convalescence  the  apex  ma||H 
retract  during  the  systole.  The  decubitus  is  usually  dorsal,  or  left- 
sided,  rarely  right-sided,  for  this  compresses  the  sound  lung;  the  hea 
and  shoulders  are  usually  elevated,  and  the  attitude  is  fixed  and  rarely 
changed.    The  kiiee-hand  position  was  noted  in  Zehetmayer's  case. 

2.  Palpation. — Palpation  confirms  the  location  of  the   apex.     Th^ 
friction  rub  is  often  felt.    In  Fuller's  cases  of  palpable  rub,  there  wa 
always  external  pericarditis  which  favored  conduction  of  the  pericai 
dial  friction.     Di^sappearance  of  an  apex  beat  previously  observed,  ar 
the  preiience  of  a  strong  radial  puhe^  l^  very  inbportani^  because  mer 
absence  of  the  apex  is  observed  in  many  conditions.    Epigastric  tende 
nesa  on  either  side  of  the  ensiform,or  tenilemess  between  the  attach- 
ments of  the  sterno-mastoid,is  due  to  inflammation  of  the  phrenic  nerve 
(Gut^neau  de  Mussy  and  Peter),    Fluctuation  is  practically  never  feU. 

3.  Percussion. — Three  to  five  ounces  of  fluid  are  usually  necessary 
to  produce  distinct  physical  signs,  though  Fraentzel  has  detected  the 
presence  of  one  and  one-half  ounces.  There  are  two  complementary 
recesses  in  the  pericardium:  one  over  the  basal  vessels,  where  the  fluid 
may  accumulate,  in  wliich  case  it  is  early  revealed  by  a  triangular  dul- 
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ness,  whose  apex  is  directed  downward  (Skoda,  von  Dusch,  Oppolzer), 

which  may  compress  the  large  veins  or  arteries;  and  the  other  in  the 

fifth  right  intercostal  space  (Rotch,  Ebstein),  where  the  fluid  exudate 

replaces  the  relative  liver  dulness,  and  is  most  easily  recognized  by 

palpatorj'  percussion.    Extensive  exudates  produce  an  outline  usually 

designated  as  triangular,  with  the  blunted  apex  upward,  or  as  pyri- 

form  with  the  base  directed  downward.    The  dulness  may  even  reach 

the  interclavicular  notch,  the  right  nipple,  or  the  left  axilla,  and  may 

impinge  on  Traube  's  semilunar  space,  extend  beyond  the  left  lobe  of 

the  liver,  compress  the  lungs,  and  markedly  depress  the  diaphragm 

and  liver.    The  dulness  is,  at  times,  trapezoidal  (see  Plate  VIII,  Fig.  F.) 

rather  than  triangular.    Very  massive  exudates  may  be  mistaken  for 

pericarditis  plus  pleurisy  with  effusion.    Though  the  outline  is  roughly 

triangular,  the  right  border  is  more  vertical  than  the  oblique  left  border, 

which  is  beyond  the  apex  beat,  if  the  latter  remains  visible  (Skoda). 

The  apex  beat  is  dislocated  abnormally  when  the  patient  lies  on  his 

side,  because  the  pericardial  sac  is  larger  than  normal,  and  permits 

greater  cardiac  movement.     German  writers  hold  that  the  heart  falls 

back  in  the  fluid,  but  the  French  think  it  comes  forward.    The  dulness 

varies  with  fluctuations  in  the  effusion  and  with  resorption.    When  the 

patient  is  in  the  erect  posture,  the  dulness  may  be  one-third  to  one-half 

as  broad  again  as  when  he  is  in  the  dorsal  position ;   it  also  is  not  so 

high  ((jerhardt).     This  is  not  invariable,  because  the  lung  borders 

must  be  normal  and  the  exudate  freely  movable  to  allow  free  shifting 

of  the  fluid.    Sahli  also  found  increase  in  dulness  when  the  subject  was 

in  thesittingpostureincaseof  an  enlarged  heart,  and  in  valvular  disease; 

this  he  explains  as  caused  by  depression  of  the  diaphragm,  or  by  the 

einptving  of  the  blood  from  the  auricles.    He  thinks  the  lateral  more 

important  than  the  upper  border.    Sitting  is  usually  unnecessary  and 

often  dangerous  to  the  patient.     Change  of  the  dulness,  especially 

when  the  patient  lies  on  the  right  side  (Rosenbach),  is  important,  for 

this  is  uncommon  physiologically,  whereas  the  shifting  of  dulness  in 

the  left  decubitus  is  of  minor  value. 

Dulness  may  persist  from  cardiac  dilatation,  or  from  pulmonary 
retraction.  The  effusion  may  be  enormous  (10  quarts,  Kyber;  or 
8  pounds,  Corvisart),  and  may  lead  to  a  diagnosis  of  pleurisy,  or 
pleurisy  plus  pericarditis.  As  the  normal  pericardial  sac  holds  only 
two-thirds  to  three-quarters  of  a  quart  (650  to  800  c.c),  the  pericardium 
must  be  greatly  relaxed  by  the  inflammation,  to  allow  such  large  effu- 
sions. The  pericardial  dulness  may  not  be  typical  when  the  effusion 
is  largely  covered  by  emphysematous  lungs,  or  when  the  borders  of  the 
long  are  adherent  and  cannot  be  pushed  hack  by  the  effusion. 

4.  Anseultation. — Auscultation  reveals  the  chief  and  most  reliable 
diagnostic  sign,  the  pericardial  friction  due  to  attrition  of  the  inflamed 
pericardial  surfaces,  (a)  It  is  usually  a  ''to-and-fro*'  rubbing  which 
is  not  exactly  synchronous  with  either  the  systole  or  diastole,  which 
character  is  most  clear  when  the  heart  is  slow.  It  is  less  often  single, 
and  occurs  mostly  late  in  the  systole;  it  may  be  triple,  i.e.,  presystolic. 
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systolic,  and  diastolic.  It  is  often  absent  in  fibrinous,  hemorrhagic,  or 
purnlent  inflammation.  In  contradistinction  to  pleurisy,  where  the  « 
effusion  of  fluid  abolishes  the  primary  friction,  it  maybe  present,  evenif 
with  great  exudati<ui  (Stokes),  especially  at  the  base,  since  here  the 
heart  may  displace  the  fluid  and  touch  the  parietal  pericardium.  A 
certain  consistence  of  the  fibrin  seems  necessary  to  friction,  for  the 
latter  is  absent  in  very  soft  fibrinous  deposits.  (b)  In  qtmlity,  it 
may  be  harsh,  soft  like  a  gentle  and  interrupted  scratching  of  the 
ear  with  the  finger,  whistling,  creaking,  crunching,  musical,  or 
even  metallic  (resonance  from  the  stomach  or  intestines),  (e)  Is 
location,  it  is  most  often  heard  over  the  base  or  the  tricuspid  regioi 
where  it  is  especially  significant.  It  may  also  be  heard  over  the  apex.' 
Sears  describes  a  case  in  which  the  friction  was  heard  most  clearlyj 
at  the  angle  of  the  left  scapula,  id)  It  is  very  itnperficial,  and  clos 
to  the  ear,  not  rleep  as  in  endocardial  murmurs.  Superficiality  ol 
the  friction  sound  is  absent  when  partial  adhesions  exist  anteriorlyJ 
and  the  fluid  accumulates  behind  the  heart,  (e)  Its  prtfpagatm 
is  not  wide  o7  Jiaii  ct  meuri  .vwr  place,  Jaccoud),  though  it  has  beeB 
heard  at  a  distance  of  nine  feet.  In  children  it  may  be  heard  over  th6 
whole  chest,  and  the  author  has  once  seen  the  same  in  an  adult.  CoiiiJ 
cident  hyd  rot  borax  (Graves)  has  been  thought  to  favor  its  propagation^ 
and  cardiac  hypertrophy,  by  bringing  the  heart  closer  to  the  ches 
wall,  propagates  the  friction  more  widely  (Stokes).  The  murmui 
usually  ceases  abruptly  when  the  stethoscope  has  been  removed  a 
short  distance.  It  does  not  follow  the  same  lines  of  propagation  as  it 
does  in  valvular  heart  disease.  Propagation  along  the  sternum  is  not 
uncommon.  (/)  Imptraflon  usually  increases  the  murmur  (Traul>e)d 
and  this  is  due  to  the  closer  apposition  of  the  pericardial  leaves,  cause 
by  the  movable  w^edge  of  expanding  lung,  (Sometimes  it  is  mor 
marked  during  expiration  [Lewinski,  Paul],  particularly  when  adhc 
sions  exist  between  the  heart  and  lung  [Riegel]. )  ig)  Moderate  pres 
sure  usually  increases  the  friction,  especially  in  plastic  chests,  though 
pressure  may  also  accentuate  valvular  murmurs,  and  much  pressur 
may  inhibit  the  cardiac  action  (Friederich),  Change  of  posture  (Cor 
rigan,  Stokes),  v.  g.,  leaning  forward,  often  makes  the  murmur  clearer" 
ih}  The  murmtir  is  variable,  now  present,  now  absent,  now  systolic, 
or  again  systolic  and  diastolic.  var}*ing  in  acoustic  properties,  or  chanfi 
ing  with  change  of  posture;  it  is  often  short  lived,  lasting  sometime 
but  two  to  six  hours.  It  is  frecjuently  stated  that,  as  exudation  it 
creases,  the  friction  disappears,  but  returns  again  during  absorptior 
**It  increases  upward  during  exudation,  and  downward  during  absorji* 
tion"'  (Sibsoit).  Nevertheless,  friction  often  persists  when  there  are 
large  exudations,  if,  indeed,  its  persistence  is  not  invariable  tWalshe)*. 
Balfour  claims  that  friction^  once  heard,  is  never  effaced  by  even  th^ 
greatest  effusion.  It  is  not  dependent  on  the  intensity  of  the  inflammfi 
tion,  but  rather  upon  the  accidental  quality  of  the  etfused  lymph  and 
its  locatipn.  Disappearance  of  the  rub  is  explained  by  (i)  regresaioii] 
(ji)  exudation;   (iii)  adhesions;   (iv)  weak  heart. 
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As  a  rule,  the  heart  tones  gradually  become  more  or  less  weakened 
and  distant. 
The:r-rays  outline  the  pericardial  effusion. 

Soeondary  Physical  Signs. — ^There  may  be  evidences  of  cardiac 
incompetence,  which  is  due  to  the  mechanical  hindrance,  by  the  fluid, 
of  the  diastole,  especially  of  the  auricles;  it  is  also  due  to  myocardial 
inflammation  or  degeneration,  or  to  coincident  cardiac  disease.  The 
signs  of  cardiac  incompetence  are  hepatic  and  renal  stasis,  ascites, 
oedema,  cyanosis,  dyspnoea,  cerebral  anaemia  (syncope),  distention 
and  pulsation  in  the  jugular  veins,  and  oedema  of  the  lungs.  The  ptUse 
at  first  undergoes  irritative  acceleration,  but  a  lasting  frequency  in- 
dicates myocardial  change.  It  may,  in  exceptional  cases,  be  normal, 
or  even  slow  (to  36),  as  a  result  of  compression.  There  is  no  charac- 
teristic pulse;  dicrotism  is  frequent;  there  may  be  the  pulsus  para- 
doxus (weakening  or  intermitting  with  each  inspiration  [Traube]).  A 
very  strong  or  water-hammer  pulse  may  suggest  underlying  valvular 
disease.  Irregularity  is  occasional,  as  is  the  pulsus  differens  and 
difference  in  the  pupils.  Lung  compression  is  frequent.  Bamberger 
observed  a  small  area  of  compression,  the  size  of  a  dollar,  at  the  angle 
of  the  left  scapula,  where  bronchial  breathing,  dulness  (or  tympany), 
and  increased  fremitus,  are  noticed ;  the  compression  clears  up  when 
the  patient  assumes  the  knee-chest  posture  (Pins).  Pleural  puncture 
excludes  the  possibility  of  fluid  in  doubtful  cases,  and  the  absence  of 
crepitant  rales  excludes  pneumonia.  Bamberger's  sign  occurred  in 
cases  of  haemopericardium  (Allbutt).  There  may  be  tympany  (or 
dulness)  under  the  left  clavicle  and  to  the  left  (and  sometimes  to  the 
right)  of  the  heart  in  cases  where  there  is  a  fair-sized  effusion.  Ewart 
describes  tubular  breathing  near  the  right  mamma. 

Thrombosis  of  the  innominate  veins  may  result  from  compression, 
^alshe  observed  tracheal  compression.    The  second  pulmonic  sound 
™v  be  accentuated,  which  Warthin  regards  as  an  early  sign.     The 
swond  tone  may  be  split  (Skoda).    Metallic  heart  tones  may  be  due 
to  an  adjacent  cavity,  to  pneumothorax,  or  to  the  stomach  and  intes- 
rines.  A  systolic  non-valvular  murmur  over  the  aorta  has  been  explained 
by  pressure  on,  or  inflammatory  relaxation  of,  the  vessels,  thus  inter- 
fering with  their  normal  vibration.     Organic  valvular  or  accidental 
murmurs  may  occur. 

INagnosiB. — Differentiation  rests  upon  (1)  the  fricfion,  and  (2)  the 
dulnesa^  or  on  both,  with  constant  attention  to  (3)  the  apex  heat.  Sub- 
division into  types,  such  as  acute  or  chronic,  fibrinous,  serofibrinous, 
seropurulent,  purulent,  ichorous,  or  hemorrhagic,  is  inadvisable,  as 
puncture  alone  reveals  the  character  of  the  exudate.  Fibrin  forma- 
tion and  serous  exudation  usually  coexist  (Latham). 

1.  The  Pericardial  Rub. —  The  pericardial  rub  is  practically  paiho- 
gnonumic  of  pericarditis  (Von  Dusch).  (It  has  resulted  on  rare  occa- 
sions in  cholera  from  tissue  dryness,  in  tubercles,  cancer,  soldier's  spots, 
hemorrhage,  hypertrophied  heart, and  infiamination  of  the  <liaphragm 
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or  of  the  peritoneum,   in  which  cases  the  heart  beats  against  the  in- 
flamed surface.) 

[a)  In  ilistinguishiiig  it  from  endocardial  jtmrmurs,  tire  acoustic  qual- 
h\\  superficial  chararter,  lat*k  of  rhj^hoiic  precision,  variability,  slight 
propagation,  palpatorv  difference  in  the  rub,  the  basal  location,  and  i^ 
crease  of  the  pericardial  friction  by  pressure  or  inspiration  are  mfl 
decisive.  Sometioies  pericardial  friction  obsciires  a  concomitant  m 
preexisting  endocanlitic  bruit.  The  distinction  is  sometimes  difficuh, 
between  an  aortic  to-and-fro  murmur  and  pericardial  frictioiK 
Valsalva*s  experiments^*,  e.,  a  long  inspiration  with  ch>sed  glottis  fa 
lowed  by  expiration  with  tense  abdominal  muscles^ — intensiF 
pericardial  friction  and  decreases  endocardial  murmurs.  Bearing  in 
mind  the  great  frecpiency  with  wliicfi  pericarditis  is  a  com  plication 
(or  coordinate  phenomenon)  of  endocarditis,  this  special  point  nee 
sitates  reserve  in  the  prognosis,  because  the  valvular  disease  rema 
after  the  pericarditis  subsides. 

[h)  It  must  be  differentiated  from  pleuro pericardial  friciion  (pseudo- 
or  extrapericardialj  originating  in  the  inflamed  pleura,  where  frietiga 
depends  not  only  on  respiration,  but  also  on  the  heart *s  action,  ^ll 
usual  distinction  lies  (i)  in  the  close  connection  of  the  pericardial  nW 
with  the  cardiac  activity,  which  persists  during  expiration,  and  (ii)  in 
the  location  of  the  pleuropericardial  friction  in  the  sinus  mediastii 
costalis  (along  the  lingual  lobe),  in  its  intimate  relation  to  respirat 
and  in  its  usual  cessation,  either  at  extreme  inspiration  or  expiratij 
(Stokes,  Addison).  This  method  of  differentiation  is  not  infallil 
for  inspiration  also  augments  true  pericardial  friction,  which 
however,  increased  by  bending  forward,  Valsalva's  test  (c.  s.)  is 
usefuL  Pericardial  friction  toward  the  base  or  sternum  is  less  of|| 
confused  with  pleural  friction.  Rosenbach  finds  differentiation  m^ 
difficult  when  the  basal  vessels  come  in  contact  with  a  tuberculc 
cavity  or  pneumonia. 

(c)  Differentiation  from  preeordial  emphtjaetjm  is  possible  on  aceou 
of  the  crackling  sounds  of  interstitial  emphysema  (air)  in  the  anter 
mediastinum.  The  sounds  resemble  rales,  but  are  closely  associated 
with  the  heart's  action  and  are  often  metallic.  The  condition  of  the 
heart  tones  is  decisive. 

(rf)  Differentiation  from  pericardial  splashing  (see  Pneumoperi- 
cardrtm). 

(e)   Crepitant  rahs  are  easily  differentiated. 

2.  The  Dulness  of  Pericardial  Exudation, — typically  pyriform  or  tria 
gular, — is  modified  by  pleural  or  pericardial  adhesions,  and  by  puli 
nary  emphysema.  The  relative  cardiac  dulness  (which  may  be  marked 
increased)   should   be  considered   rather  than    the   absohtfe    dulne 
(which  is  often  little  altered). 

(a)  H  yd  roper  tea  rd  turn  and   effusive   pericarditis  may  be  confus 
because  stasis  with  hydrops  pericardii  may  intervene  in  pericardit 
the  friction  may  be  absent  or  disappear,  and  fever  may  be  lad 
(chronic  pericarditis).      Hydropericardium  shows  its  etiological 
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tors.  These  are  local  pericardial  changes  or  a  general  cause  for  hy- 
drops, and  are  differentiated  by  previous  anasarca  or  hydrothorax, 
which  almost  always  develops  first,  by  lower  dulness,  by  resorp- 
tion under  digitalis  and  purges,  by  absence  of  friction,  and  by  para- 
centesis, which  reveals  the  usual  differences  between  exudates  and 
transudates  in  their  opacity,  specific  gravity,  and  percentage  of 
ilbumin  (see  Pleurisy). 

(b)  H(Bmopericardium,  resulting  from  trauma  and  rupture  of  a  coro- 
nary artery,  or  from  ventricular  or  aneurysmal  rupture,  is  usually  sud- 
den, is  attended  by  syncope,  and  blood  is  removed  by  puncture. 

(c)  Pneumopericardium  {q,v.),  (d)  From  cardiac  dikUcUion  the  differ- 
entiation may  be  most  difficult,  especially  when  there  is  dilatation  plus 
hydrops  pericardii,  in  which  case  drastics,  digitalis,  friction,  the  history 
»nd  evolution  only,  may  decide.  In  dilatation  the  dulness  is 
rarely  triangular  but  rather  is  increased  laterally,  the  shock-like  im- 
pulse of  the  heart  is  more  marked  and  often  contrasts  sharply  with  the 
weakradialpulse,compressionof  thelungis  much  moreuncommon,and 
the  heart  tones  are  more  clear  and  "snappy."  The  very  distinctive  re- 
Ittion  between  the  apex  and  the  outer  dulness  to  the  left  is  rarely  fallible 
(^.  *.)•  If  the  pulse  is  strong  and  the  apex  weak,  pericarditis  is  present 
(with,  of  course,  the  typical  dulness) ;  but  compression  or  weakness  of 
the  heart  in  pericarditis  necessitates  a  weak,  rapid  pulse.  In  both  af- 
fections the  heart's  dulness  is  increased  by  leaning  forward;  but  this 
n**y  clearly  demonstrate  the  apex  within  the  dulness  of  the  exudate, 
"hen  the  patient  lies  on  his  right  side  the  apex  in  pericardial  effusion 
heeomes  visible  (Rosenbach),  which  does  not  obtain  in  cases  of  en- 
Iwged  heart.  In  children  the  diagnosis  of  pericardial  effusion  is  often 
j>^eincorrectIy;theduInessisequallyoftenadilatation.  (e)When  there 
^Tetradion  of  the  left  lung  away  from  the  heart,  the  diaphragm  is  high, 
toe  apex  and  outer  cardiac  dulness  coincide,  the  spleen  is  high,  the  pul- 
J|^onary  artery  is  exposed,  and  the  proper  signs  of  pulmonary  contrac- 
tion are  elicited  (Leube).  (/)  In  cases  of  mediastinal  tumor  the  dulness 
^irregular;  there  is  no  variation  of  dulness  on  postural  change;  the 
^s  of  increased  conduction  and  bronchial  breathing  are  noted  with 
"*«  absence  of  the  cardinal  signs  of  pericarditis,  (g)  From  aneurysm 
"^e  differentiation  is  usually  possible,  as  well  as  from  marginal  infil- 
^ion  of  the  lung;  callous  pleura,  encapsulated  pleurisy,  superabun- 
^nt  fat  (Walshe);  and  anterior  mediastinitis  (usually  with  friction, 
*^t  with  more  vertically  elongated  dulness). 

IMagnosis  of  the  Character  of  the  Exudate.— The  fluid  is  serofihrin- 
^  in  rheumatism;  ichorous  in  perforation  from  hollow  viscera ;  hem- 
^'Aagicin  scurvy,  carcinoma,  tuberculosis,  hemorrhagic  exanthemata, 
f'^d  alcoholism ;  and  purulent  in  sepsis  and  empyema.  Paracentesis 
"  the  only  certain  test.  Tuberculous  pericarditis,  even  in  clearly 
"*herculous  cases,  can  be  diagnosticated  positively  only  by  detection  of 
*'j''*Pde  bacilli  in  the  aspirated  exudate;  a  chronic  pericarditis  is  prob- 
•Ny  tuberculous.  In  children  30  per  cent,  of  pericarditides  are  suppur- 
ative and  17  per  cent,  are  tuberculous  (Baginskv). 
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Course. — Tlw  clitikal  course  is  variable;  exudation  mav  follow  the 
fnctioii  ill  a  short  time  or  only  after  many  days.    The  exudate  may  be 
rapidly  absorbed  in  a  few  days  or  may  endure  for  weeks  or  monthSiS 
The  average  duration  is  one  or  two  weeks.    In  convalescence  the  heart 
may  long  remain  irrital>le  on  exertion ♦ 

Prognosis. — The  prognosis  depends  largely  upon  the  physioIogicalB 
resistance,  the  causal  disease,  and  the  character  and  quantity  of  the^ 
fluid;  it  is  usually  good  in  rheumatic  and  serofibrinous  eases.  Septic, 
purulent,  putrid,  or  hemorrhagic  types,  are  more  serious.  The  pneu-d 
mococcic  form  is  fatal  in  50  to  75  per  cent.  Pericarditis  is  most  dange 
ous  in  the  very  young  or  aged.  Death  may  be  rapid  in  hemorrhagi 
cases;  it  usually  is  due  to  cardiac  exhaustion,  especially  in  case^  o\ 
long-standing,  and  results  from  myocarditis  rather  than  from  .simpi 
pressure.  The  prognosis  is  more  favorable  in  men  than  in  women  an< 
children. 

Treatment. — 1.  The  hyfjienic  ireafment  should  be  managed  as  it  is 
in  any  acute  infection  with  cardiac  involvement. 

2,  Ah.mhiie   re^ft  in   bed  is  indicated,  in  order  to  spare  the  hearty 
even  during  convalescence.     The  patient  should  never  be  allowed  t 
sit  yp  or  leave  the  bed,  even  to  urinate  or  defecate,  for  severe  or  f| 
syncope  may  follow  the  effort. 

3.  Laxaiivt\s  should  l>e  given,  for  constipation  per  sc  may  inc 
the  heart  action,  and  difficult  bowel  movements,  VN-ith  the  attendan 
straining,  weaken  or  paralyze  the  heart.    Sod.  phosphate  ^ss,  to  ij^  is 
an  excellent  laxative, 

4,  The  diet  should  l>e  light  or  Huid*  and  tea  and  coffee,  which  exci 
the  heart,  should  be  avoided.     Alcohol  may  be  given  when  a  septi 
process  prevails  or  when   the  patient  is   accustomed  to  its  regul 
use. 

5.  Loeai  artfiphlogL^ttc  meadureif  should  be  employed.    An  ample  id 
bag   upon   the   precordia   c|uiets  and   regulates  the   heart-rate,   an* 
relieves  palpitation  and  pain.     The  author  believes  that  it  is  often 
beHer  canliant  and  sedative  than  drugs.     Heeches  may  be  appliei 
after  drawing  some  blood  by  small  scratches  over  the  heart;    theil 
action  is  regulated  by  applying  salt,  which  causes  them  to  release  theil 
hohl.    A  Spanish-fly  blister,  as  large  as  the  hand,  often  not  only  relieve 
pain   but  stimulates  resorption.     It  must  be  dressed  carefully  wit 
weak  carbolic  salve  and  gauze.     Cupping  may  be  of  service. 

6,  The  cause  should  be  treated.    Therapy  of  the  underlying  disea: 
is  indicated,— such  as  the  use  of  salicylates,  in  the  rheumatic  form. 

7.  Heart  stimulation  is  indicated  when  the  pulse  is  irregidar,  fa 
or  small,  for  this  is  due  to  early  cardiac  irritation  or  to  later  mechanic: 
compression  of  the  heart  and  lungs  by  tlie  exudate   (see  Tit K ATM E^'* 
OF  Valvular  Diseases).    Alcohol  should   frequently  l>e  given   0 
Typhoid  Fev?;r  and  PxErMoMA  for  its   action    and    indir^- 
Strychnia,  coffee,  and  camphor,  operate  more  quickly  than  n 
they  can  also  be  used  to  follow  up  its  action.    Cardiac  depre^!«ian 
such  as  aconite*  are  to  be  carefully  avoided. 


ADHESIVE  PERICARDITIS  387 

8.  Treatment  of  the  fever  depends  on  the  basic  disease.  Hydro- 
therapy is  preferable  to  the  use  of  antipyretics. 

9.  Compression  symptoms,  such  as  dyspnoea,  insomnia,  and  vomit- 
ing, when  mild  in  degree  or  not  of  long  standing,  are  met  by  the 
judicious  use  of  morphine  hypodermatically.  Tardy  resorption  of 
large  exudates  or  sudden  or  severe  symptoms  therefrom  necessitate 
tapping  of  the  pericardicU  sac,  under  the  general  precautions  observed 
in  pleural  aspiration.  The  puncture  is  made  in  the  fifth  left  (or  right) , 
interspace  about  an  inch  from  the  sternum,  where  the  sac  is  not  covered 
by  the  pleura.  Care  and  gentleness  in  passing  the  trocar  enable  us 
to  feel  the  giving  way  of  the  parietal  pericardium  and  to  avoid  cardiac 
trauma.  Removal  of  but  a  small  quantity  frequently  provokes  absorp- 
tion by  relaxation  of  the  vessels  in  the  tense  pericardium,  although 
results  are  sometimes  disappointing.  Sudden  or  extreme  cardiac  embar- 
rassment may  necessitate  free  venesection. 

10.  Special  indications  in  various  forms  of  the  disease  are  encoun- 
tered. Ergot  is  indicated  in  the  hemorrhagic  type,  alcohol  in  drinkers, 
and  care  of  the  kidneys  in  nephritis. 

11.  Delayed  absorption  is  treated  by  potassium  iodide  gr.  x  to  xx,  by 
diuretin  60  to  90  gr.  per  diem,  and  by  small  doses  of  calomel  followed 
by  salines.  Hot  packs,  alcohol  sweats,  and  pilocarpine,  should  be  most 
cautiously  employed  or  entirely  avoided,  for  with  their  use  symptoms  of 
collapse  occur  quite  frequently. 

12.  Early  pericardiotomy  is  indicated  in  suppurative  or  putrid 
forms  when  the  causal  disease  permits  it.  About  one-half  of  the  cases 
recover. 

Adhesive   Pericarditis. 

(Pericardial  Goncretion  [Sj^echia];  Gicatricial  [Gallous]  Mediastino- 

Pericarditis.) 

Though  pericarditis  may  resolve  completely,  local  adhesions  within 

the  sac  or  more  extensive  bands  to  the  chest  wall,  pleura,  spine  or  other 

structures,  are  frequent.    They  develop  in  41  per  cent,  of  cases  of  peri- 

cmnlitis  (Breitung)  and  are  found  in  6  per  cent,  of  autopsies  (Leudet). 

In  one  group  of  cases,  complete  obliteration  of  the  sac  may  occur  with 

absolute  clinical  latency;  the  heart  may  beat  itself  loose  from  fresh  or 

IsLX  adhesions,  especially  when  they  are   located    about   the   apex. 

In  a  second  group,  there  are  undistinctive    evidences    of    cardiac 

in:ni£^ency.     In    a    third   series,  distinctive    physical    signs    exist. 

Adhesions  most  frequently  follow  serofibrinous  pericarditis.    A  clear 

history  or  the  actual  observation  of  a  previous  pericarditis  is  one  of  the 

strongest  points  in  the  diagnosis. 

Symptama. — l.  Cardiac  insofficiency  is  caused  by  pressure  on  the 
coronary  arteries,  by  myocardial  fibrosis  and  degeneration,  l)ut  more 
often  by  dilatation  or  atrophy.  Though  severe  heart  symptoms  in 
advanced  life  without  valvular  disease  are  indicative  of  mvocardial 
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degeneration,  in  the  young  they  suggest  pericartlial  adhesioni 
(Wilks).  Evident  faihire  of  the  right  ventricle  without  valvular^ 
renaL  or  pulmonary  disease,  or  witli  sudden  break  in  eoinpensation 
in  die  usual  vaivuhtr  lesions,  direct.s  attention  to  possible  pericardial 
adhesions.  Weiss  and  Pick  have  called  attention  to  an  isolated  ascites 
which  is  not  foond  in  simple  carriiac  inronipetency,  but  is  usually 
associated  with  large  liver  and  sointimes  with  fibrous  peritonitis;  it  is 
probably  due  to  the  extension  of  inflammation  along  the  vessels  from 
the  pericardium  to  the  peritonetiin.  Sudden  death  is  sometimes  due 
to  pericardial  synechiie  I  Aran). 

2,  Systolic  retractioo  of  the  mterspaces  at  the  apex  may  occur 
even  with  slight  basal  adhesions  whicli  liinder  the  systolic  descent 
the  heart,  while  diifuse  adhesions  other  than  basal  often  produce 
symptoms.  It  is  especially  significant  %vhen  the  normal  systolic  p 
trusion  has  been  gra<ltmlly  replaced  after  pericarditis  by  systol 
reiraetioii,  for  retraction  of  the  apex  also  occurs  in  other  conditions. 
Systolic  retraction  is  merely  an  expression  of  impaired  locomotion  of 
the  heart  and  of  lack  of  space  at  the  apex.  It  is  best  seen  on  deep  in- 
spiration and  disappears  when  the  heart  grows  weak*  Retraction  of 
the  apex  can  be  seen,  and  can  also  be  felt. 

3,  Retraction  (not  merely  of  the  apex  but)  of  the  stcrjium,  ep 
ganfriumr  (Oppolzer),  (iiaphragmf  and  lower  chest  w^ll^  niay  be  obsen'ei 
when  adhesions  also  exist  outside  of  the  pericardium  in  the  mediastt 
num  (Skoda) ;  it  is  indicative  of  indurative  mediastinitis,  which  attaches 
the  heart  anteriorly  to  the  chest  wall  and  posteriorly  to  the  spine,  an 
necessitates  retraction  unless  cardiac  weakness  develops.  Broadbent'j 
sign  is  a  systolic  refraction  of  the  eleventh  and  twelfth  ribs  posteriori; 
and  on  the  left  side. 

4,  The  diastolic  recoil  (Friedreich),  due  to  rebound  of  the  retracli 
diaphragm  and  chest  wall,  is  recognized  by  palpation  and  by  ausctiUli^ 
tion  as  a  ilull  vil>ration  which  may  cause  the  second  tone  to  appear 
doubled. 

6.  Diastolic  collapse  of  the  cervical  veins  (Skoda)  is  of  great  di 
nostic  value,  an^l  is  due  to  their  aspiration  by  the  heart;    it  is  som 
times  dicrotic  and  may  produce  diastolic  pallor  of  theface.  The  f-ervlf 
veins  often  swell  with  the  systole. 

6*  The   pulsus   paradoxus    (a   pulse  intermitting    with  in>piranou 
strongly  suggests  cicatricial  me<liastinopericarditis,  particularly  w- 


?urfl 
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PuLbus  parailoxuf  (Kusfmiiui):    E.  beginning  of  expiration^  and  J,  of  im«pirmtion 

observed  with  the  signs  previously  mentioned*     It  is  observeil  to 
moderate  extent  physiologically  and  is  sometimes  seen  in  other  eond| 
tions  which  lessen  the  entrance  of  air  into  the  lungs  or  render  the  beat 
sensitive,  especially  in  myocarditis  (Riegel).     It  is  due  in  mediant 
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pericarditis  to  inspiratory  stretching  of  the  great  vessels   by   well- 
ached  mediastinal  adhesions,  which  shuts  off  the  blood  supply  to 
!  extremities.    It  is  a  mediastinal  symptom,  and  occurs  (a)  when  the 
arterial  system  is  poorly  filled,  ami  hence  is  more  important  when  tlie 
heart  tones  are  normal  or  stronger  than   normal,  and  {h)  when  the 
ittiim  venous  flow  is  retarded.    Schreiber  holds  it  pathognomonic  when 
li)  it  appears  without  forced  inspiration,  (ii)  wlien  the  radial  and  all 
otlier  pulses  are  completely  suspended  by  inspiration,  (iii)  when    the 
ction  is  regular  and  (iv)  when  it  is  combined  with  inspiratory 
^  of  the  cervical  veins  (y,  i,).    Strnempell  observed  slowing  of 
the  pulse  during  inspiration*    This  was  explained  by  him  as  irritation 
of  rhc  vagus  by  the  mefliastinal  connective  tissue* 

1*  Inspiratory  sweUiBg  oi  the  neck  veins  (Kussmaul),  which  nor- 
mully  collapse  during  inspiration,  is  due  to  the  same  mechanism 
tstbepuUus  paradoxus.  Inspiration  stretches  the  mediastinal  bands, 
wUch  constrict  the  large  venous  trunks  anrl  interrupt  the  return 
Vftious  flow.     Cyanosis  may  occur  with  each  inspiration. 

I*  Other  signs  are  fixation  of  the  heart  by  adhesions,  which  gives 
no  change  of  dulness  by  change  of  posture  (von  Dusch);  absence  of 
piratory  excursion  over  the  heart;  decrease  of  Traube*s  semilunar 
hy  pleural  adhe^sions  (Jaccoud);  decreased  movement  of  the 
tfttialf  of  the  epigastrium  (tliaphragmatic  adhesion  to  heart);  expira- 
tt^iy  weakening  of  the  apex  by  pleural  ailhesions  (Tuczek-lliegel); 
weak  right  heart  with  no  accentuation  of  second  pulmonic  tone;  loud, 
^ven  muMcal,  murmurs, especially  in  the  aged ;  systolic  emptying  of  the 
TOiiHof  the  thorax  due  to  systolic  dilatation  of  the  internal  mammary 
veins  (Broadl)ent);  a  rumbling  presystolic  murmur  (Fischer,  Hale 
"hile)  ut  the  apex,  especially  in  children,  without  signs  of  mitral 
steiiosi.H;  precordial  creaking  (Perez)  when  the  patient  moves  the  arm; 
(other  me<liastinal  symptoms,  e.g.^  left  recurrent  laryngeal  paralysis, 
f)UH  thrombosis  in  arm,  etc. 
Diagnosis. — In  the  diagnosis,  two  groups  of  symptoms  are  observed: 
^H  fiwt,  the  myocardial  (dilatation,  liypertrophy,  relative  tricuspid  in- 
^B  jnffieiencv ) ;  and  second,  the  mediastinal  (pulsus  paradoxus,  etc.) 
H  (See  Pick's  Pekicarditic  Psecdocirrhosis,  under  Diagnosis  of 
H  IkPiTic  Cirrhosis.) 

Fragnosis* — ^The  heart  must  suffer  to  a  varying  extent  when  its 
moviMtirnt  is  impaired,  whence  the  prognosis  depends  upon  the  condi- 
bon  of  the  myocardium. 

TrMtmeZLt. — The  treatment  is  identical  with  that  of  valvular 
disease  {q.  i\)  or  of  mvocardial  insufficiency  in  general.  Brauer  advo- 
cates surgical  solution  of  the  adhesions  (cardiolysb) ;  about  a  dozen 
apemttons  are  repi>rted.  The  heart  muscle  must,  how^ever,  be  in  good 
CPOtlitJon  to  warrant  surgical  interference. 


390 


DISEASES  OF'  THE  CIHCVLATION 


PNEUMOPERICARDIUM. 
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The  presence  of  gas  or  uir  in  the  pericardium  is  very  infrequent; 
James  (1904)  coolil  collect  but  38  cases. 

Etiology. — It  results  (a)  from  trauma,  such  as  perforating  wounds;| 
ib)  from  perforative  processes  from  cavities  or  \i.seera  containing  air  or 
gas,    such    as    pulmonary    cavities;    from  gangrene,   pneumothorax, 
oesophageal  ulcers  or  neoplasms;    gastric   ulcer,    liver  abscesses,  or 
caseated  bronchial  glands.    There  is  almost  always  fluid,  which  may  be 
ichorous,  hemorrhagic,  purulent    (pyopneumopericardium),   or  more 
rarely  serous  (hydropneumopcricardium).     (c)  Exceptional    instanc 
of   spontaneous  gas  development  without  solution  of  continuitj^  ha\ 
been  oljserved,  due  to  the  Bacillus  aerogenes  encapsulatus* 

Diagnosis* — ( )n  mspedmn^  there  is  precordial  bulging  and  absenc 
of  the  apex  l)eat.  though  this  may  reappear  upon  leaning  forward.    On 
palfmtton,  the  vocal  fremitus  about  the  heart,  and  the  apex  beat  are 
gone*  friction  and  occasionally  splashing,  churning,  gurgling  sound^^ 
may  be  felt.    On  percussion,  when  the  patient  is  sitting,  a  tympaniti^H 
or  even   metallic  note  is  obtained   above  or  indeed   over   the  entire^ 
heart,  especially  when  percussion  is  made  with  the  pies  si  meter  and 
the  harri    part  of  the  percussion   hammer  or  the  finger-nail.     Fluid 
is    usually    detected   when   the   patient    is  in   the    sittine   or  lat 
decubitus. 

The  tympanitic  note  heard  above,  and  the  fluid  below,  is  prc'ieni  i 
when  no  adhesions  are  present  and  varies  during  the  systole  and  dia 
tole;  it  becomes  higher  in  the  erect  posture  and  varies  with  the  amoual 
of  exudation.      The  change  in  note  on  change  of  posture  and  the  con 
dition   of   the  apex  depend  upon  hydrostatic  laws,  as  is  the  case  il 
pneumothorax.     The  lung  is  compressed.     On  auscidiation,  the  he-nrt" 
tones  varj*  with  the  fluid,  l)eing  loud  if  there  is  no  great  effusion,  and 
usually  metallic  or  musical,  like  a  sound  from  a  zither     The  same  i^H 
true  of  the  quality  of  the  friction  (for  pericarditis  is  almost  invariably*^ 
present).    The  tones,  the  metallic  tinkling  or  splashing,  the  fallings 
drop  sound,  the  mill-wheel  churning  and  succussion,  may  be  heard  at 
a  distance.    They  may  keep  the  patient  awake  and  may  be  heard  in  an 
adjacent  room,  as  in  cases  of  Stokes,  Laennec,  and  Graves. 

Differentialion  is  required  from  cavities  or  encapsulated  pyopneu 
mothorax  near  the  heart.     Consideration  of  the  heart  dulness,  ev< 
though  it  be  dislocated. and  of  the  apex  beat, renders  the  diagnosis  easy. 
Confusion  with  distention  of  the  stomach,  which  imparts  a  metallic 
note  to  the  heart  tones,  is  similarly  excluded. 

Prognosis. — Death  occurs  in  70  per  cent,  of  the  cases  and  usually 
results  within  two  weeks,  from  the  causal  disease  and  from  cardiac 
insufliciency,    Recoverj'  is  most  probable  in  the  traumatic  cases. 

Treatmentt — Treatment  is  the  same  as  in  pericarditis.    Puncture  i 
void  the  gas,  and  operation  for  putrid  or  purulent  processes,  are  ind^ 
cated. 
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HTDBOPEBIOARDIUM  (HTDBOPS  PEBIOARDII.) 

Hvdropericardium  is  always  secondary  to  (a)  circtUatory  disturbances, 
such  as  heart  or  pulmonary  lesions,  or  local  obstruction  in  the  peri- 
cardial veins;  the  latter  is  infrequent;  or  (6)  cachectic  conditions  pro- 
ducing blood  alteration  and  transudation,  such  as  Bright's  disease,  or 
carcinoma. 

Symptoms. — ^They  are  much  the  same  as  in  pericarditis,  except  that 
friction  is  absent.  The  heart  region  is  sometimes  prominent,  the  apex 
beat  is  lost,  the  heart  tones  are  distant,  the  fluid  changes  with  change  of 
posture,  the  dulness  is  clearly  triangular  or  trapezoidal  since  no  adhe- 
sions exist.  In  most  autopsies  a  small  amount  of  fluid  is  found  which 
transudes  during  the  death  agony  or  after  death.  In  hydropericardium, 
the  fluid  is  yellow-green,  and  is  sometimes  slightly  tinged  with  blood. 
Cholestearin  crystals  are  sometimes  found.  Evidences  of  inflammation 
are  absent.  The  fluid  is  alkaline,  contains  some  albumin,  sugar,  and 
urea,  and  is  of  low  specific  gravity.  Chyle-like  effusions  (chyloperi- 
cardium)  are  very  rarely  seen. 

Diagnosis. — ^The  signs  of  fluid  are  the  same  as  they  are  in  pericardi- 
tis (q.v.  for  differentiation),  but  there  is  no  temperature,  tenderness, 
nor  friction  murmur.  Dilatation  of  the  heart  causes  the  most  frequent 
diagnostic  confusion  and  is  differentiated  as  it  is  in  pericarditis.  The 
etiological  diagnosis  is  most  important,  such  as  finding  a  cardiac  lesion 
in  the  first  and  renal  lesion  in  the  second  group. 

Prognosis  and  Treatment. — ^The  prognosis  and  treatment  depend 
wholly  on  the  cause.  Cardiac  stimulants,  blisters  over  the  heart,  lax- 
atives, etc.,  are  indicated. 


HiBMOPEBIOABDIUM. 

^W  tinges  the  exudate  in  certain  forms  of  pericarditis.  A  large 
quantity  of  blood  may  escape  into  the  sac  in  trauma  of  the  heart  or 
of  the  sac,  rupture  of  the  heart  (q.  v.)  or  of  aneurysms  (q,  v.). 

The  symptom*  and  physical  signs  relate  to  (a)  the  acute  ancemia,  with 
pallor,  syncope,  and  rapid  pulse,  which  usually  ends,  in  a  few  hours  or 
P<wsibly  a  few  days,  in  death;  (6)  signs  of  fluid  in  the  pericardial  sac. 
Th^  prognosis  is  favorable  only  in  the  traumatic  cases.  The  treatment 
is  expectant;  the  heart  should  be  stimulated  and  salt  solution  should 
be  infused. 
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DISEASES  OF  THE  ENDOCARDIUM, 

ENBOCAHBITIS. 

Definition. — Inflammalion  of  the  endocardium.    Its  clinical  impor-i 
taiiee  attaches  to  the  fact  that  the  valves  of  the  heart  are  involved. 
Two  maiti  varieties  are  distinguished,  the  acute  and  the  chronic, 

I.  Acute  Endocarditis.  i 


This  is  practically  always  a  .second a r if,  general  disease,  and  is  mycotic 
in  origin  (excepting  atheromatous  endocarditis).     Two  main  clinical] 
varieties  are  descri(>ed:  (a)  Malignant  or  olcerative  endocarditis,  andl 
(/;)  simple  or  verrucose  en<locarditis.     They  differ  only   in    degree, 
Litten  divides  endocarditis  into   (a)  the  benign   forms    produced  by 
rheumatism,  chorea,  gonorrhcea,  scarlatina,  measles,  variola,  typhoidf^g 
diphtheria*  pneumonia,  tuberculosis,  grippe,,  and  traumatism;   and  f6)fl 
maligfiant,   (i)   non-snppunitive,  caused   by   rheumatism,  chorea,  or      ' 
gonorrhcea.  and  (ii)  suppurative  or  septicopvieniic* 


(A).  Malignant  Endocarditis. 

This  variety  is  also  known  as  ulcerative  or  septic. 

Etiology* — The  heart  lesion  is  either  (1}  secondanj  to  some  cleariy 
causal  infection  or  tlisease,  as  furuncles,  ilysentery,  typhoid,  empyema, 
abscess  or  gangrene  of  the  lungs,  pneumonia,  tuberculous  foci  with 
mixed  infections,  hepatic  abscess,  suppuration  of  the  gall  bladder, 
pylephlebitis,  pyonej>hrosis,  cystitis,  gonorrhcea,  calculi,  diseases  of  the 
prostate,  puerperal  or  other  infections  of  the  female  genitalia,  middle- 
ear  disease,  and  to  osteomyelitis  or  such  specific  infections  as  scar- 
latina or  more  rarely  typhoid,  rheumatism,  diphtheria,  smallpox,  or 
malaria;  or  (2)  rrgptogenetiv,  when  the  causal  infection  is  not  apparent. 
Care  in  examination  and  at  autopsy  usually  reveals  an  obscure  cause 
and  thus  decreases  the  number  of  these  cases. 

The  disease  is  more  common  in  women  than  in  men,  even  excluding 
the  cases  resulting  from  puerperal   infections;    it  is  most  fret|ueiil 
between  the  years  of  twenty  and  forty.    Its  frequency  is  2  per  one 
thousand  patients.    Seventy-five  per  cent,  of  cases  develop  upon  an  ol 
valvular  lesion  by  which  the  physiological  resistance  is  lessened*  or 
a  hypoplastic  aorta.     The  literature  contains  11  cases  of  ulcerair 
endocarditis  involving  a  patent  ductus  Botalli  (Hart,  1904)* 

Pathology. — Malignant  endocarditis  raost  often  in  vol  ves  the /r/^  hea 
because  it  is  far  more  frequently  the  seat  of  previous  lesions  and  i 
arterial  blood  favors  the  growth   of    microorganisms,  although  tb 
right   heart  is  involved  more  frequently  than  it  is  in  other  typi 
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rditis,  Lenhartz  found  the  left  heart  affected  in  86  per  cent,, 
right  in  12  per  cent.,  and  both  sides  in  2  per  cent.,  of  hh  cases. 

Though  the  process  may  involve  the  walls  (parietal  or  mural  endo- 
litis)^  it  most  frequently  attacks  the  valves  (valvular  endocarditis), 
ffcich  are  often  already  indurated  by  previous  simple  endocarditis, 
iff  most  washed  by  the  circulating  iilood,  and  are  subject  to  greater 
me^'banical  activity.  The  endocardium  liecomes  upaqoe,  and  irregular 
deficits  occur  on  the  under  surface  of  the  aortic  or  the  auricular 
surface  of  the  mitral  valves;  and  later  there  is  a  grayish  deposit  sur- 
Kmndetl  by  some  swelling  and  injection  of  the  endothelial  coat.  Exu- 
dition  is  abundant  on  the  mitral  valves,  but  is  late  or  scanty  on  the 
less  vascular  aortic  or  pulmonary  valves.  Thrombi  and  excrescences 
develop  o!i  the  erosions,  whose  removal  discloses  subjacent  ulceration, 
Thelhnjmbi  consist  of  lamellated  fibrin  and  bacteria.    The  vegetations 

iv  attain  the  size  of  a  walnut  and  often  extend  from  one  valve  to 
her  by  conttict  infection. 

Some  thrombi  are  apparently  purely  mechanical  deposits  (vf  Hhrin, 
but  genuine  endocarditis  is  probably  always  mycotic.  Ileiberg  first 
found  microorganisms  (1869)  and  Weichselbaum  first  obtained  pure 
res. 

Efforts  to  classify  endocarditis  by  the  bacteriological  findings  are 
more  or  less  impracticable.  The  following  bacteria  have  been  found: 
SlreptoetK'cus,  staphylococcus,  pneumococcus,  and  less  frecjuently  the 
fonococcus,  colon,  diphtheria,  intluenza.  tul>ercle»  ant!  typhoid  Imcillns, 
roeiiingococcus,  a  long  bacillus  (Alchame),  Bacillus  enflocarditidis 
pi^teu*  and  encapsulatus.  Micrococcus  endocarditidis  rugtUus,  Bi*cillus 
pyagpnes  foetidus,  Bacillus  foetidus  immobilis,  and  Bacillus  pyocya- 
0013.  The  same  organism  may  produce  either  the  benign  or  malig- 
tout  form. 

Bacteria   may  cause  the  endocarditis  or  may  only   lie  depositcil 

frow  the  blood  upon  vegetations  of  other  origin,  for  mixed  infections 

art  common.     Experimental  endocarditis  (Wyssoko witch,  Ribbert) 

^  l»een   prorluced    by   inoculations  of  various   organisms,    usually 

*fter  wounding  the  valves  by  a  sound  introduced  through  the  cer- 

TmX  \*^ssels,  but  also  without  trauma.     The  pyogenic  organisms  are 

^wl  to  attack  more  frequently  the  mitral,  and  the  pneumococcus 

r**h«r  select*  the  aortic  valves.     The  mitral  valves  in  general  are 

*>M>fe  often  involved  than  are  the  aortic.    The  process  may  invade  the 

•*>»ta.  the  pulmonary  artery,  or  the  lung.     Destructive  changes  by 

iilcenition  through  one  leaf  of  the  valve  may  produce  acute  valvular 

mufurvsm,  which,  when  aortic,  projects  toward  the  ventricle,  and  when 

OHtml,  pn>jects  toward  the  auricle.     If  the  necrosis  destroys  both 

IftmelU*  of  the  valve,  the  perforation  leads  to  valvular  insufficiency, 

IWmtion  of  the  chordae  tendinete,  orpapillarj-  muscles,  also  produces 

VAlralur  insufficiency;    necrosis  of  the  parietes  results  in   a    ** heart 

uteer."  which  sometimes  leads  to  communication  between  the  ven- 

tiides,  or  to  rupture  of  the  heart.     Dislodgment  of  tissue  particles, 

tJlii»fBhi»  or  bacteria^  cxicurs  frequently,  and  usually  in  the  arterial 
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circuit.  The  effects  vary  with  the  location  of  the  injarvt  i??eeSYMP 
ATOLOGY)  m\i\  with  the  character  of  the  micro  lies;  ?.  f.,  they  a 
meehaTiieally  and  infectively.  Streptococci  are  said  to  produce  ana^mii 
infarcts,  while  staphylococci  result  in  suppuration.  Pathological 
changes  in  other  organs  are  those  of  (a)  general  sepsis,  such  as  par- 
en  rhy  ma  tons  degeneration,  or  splenic  tumor»  ib)  eiubolisni,  mechan- 
ical or  infective,  ic)  stasis  when  the  heart  fails,  and  id)  the  primary 
disease. 

Symptoma.— The  clinical  features  var}'  to  such  an  extent,  accordin 
to  the   basic  ch*sease,  the  special   visceral   involvement  by  emboHsriri 
and  the  virulence  of  the  micnwrganisms,  that  a  general  description 
is  impossible.     The  onset  may  be  violent  or  most  insidious  during 
convalescence  from  the  primary  disease.    The  autopsy  findings  in  the 
latent  cases  may  be  surprising,  as,  for  example,  the  discovery  of 
mural  gonorrhc^al  endocarditis  in  a  case  which  clinically  resembi 
septicopyannia.   In  the  majority  of  cases,  the  septic  element  prevail 
The  various  types,  somewhat  artificial  though  convenient  for  descri 
tion,  are: 

1.  The  Typhoid  Form. — The  toxnemic  symptoms,  such  as  apath 
delirium,  dry  tongue,  distended  abdomen,  splenic  tumor,  diarrbcp. 
and  albuminuria,  are  suggestive  of  typhoid.     The  resemblance  ma 
be  heightened  by  hemorrhage  of  the  bowels,  rose-like  spots,  and  th 
response  of  the  urine  to  the  diazo  reaction.     Dilatation  of  the  rig 
heart,  and  cardiac  murmurs,  so  important  in  endocarditis,  are  nti 
uncoinnion   in   typhoid.      Obvious  emtwlism   helps  to  establish   thi 
diagtiosis.     The  pneumococcus  is  often  the  cause  of  this  type.     In 
the  skin  embotwm  appears  as  spots  with  a  white  or  yellow  centre  and 
hemorrhagic  periphery*  or  as  pemphigus,  gangrene,  or  suppurati 
foci.    Analogous  areas  may  be  seen  tntheupper  air-passages.    Infarct 
may  sometimes  occur  in  the  conjunctiva,  but  in  the  retina  simple  spot; 
of  hemorrhage  or  actual  infarcts  wnth  yellow  centres  are  frequenti; 
detected.    The  entire  eyeball  may  suppurate.    The  frequent  splenic 
infarction  is  characterized  liy  sudden  pain,  tenderness,  enlargement, 
and  sometimes  perisplenitic  friction.    Embolism  is  often  accompani 
by  fever,  chill,  and  vomiting.     Renal  infarction  is  very  frequent,  and 
is  attended  by  pain  in  the  loins,  hfiematuria^  alljuminuria,  and  some- 
times anuria  or  dysuria-     Staphylococci  may  be  found  in  renal  ab* 
scesses.     Severe  nephritis  is  common.     Cerebral  embolism   u.^tuallyj 
occurs  in  the  left  Sylvian  artery,  and  results  in  the  usual  shock  an^ 
hemiplegia  with  aphasia.     Pulmonary  infarcts  are  caused  by  lesion: 
of  the  right  heart  or  by  auricular  thrombi,  and  occasion  3u<lflen  pleu^ 
ritic  pain,  dyspncea,  hiemoptoe,  temperature,  and  possibly  a  small  area 
of  crepitant  rales,  pleural  friction,  or  consolidation.     Embolism  also 
occurs  in  the  liver,  in  the  mesenteric  artery  (with  enterorrhagia  an< 
peritonitic  symptoms),  in  the  muscles  and  joints,  testes,  and  parotid 
in  the  heart,  and  the  various  mucosa?;  in  the  meninges,  pleune,  pei 
cardium,  peritoneum,  and  in  the  peripheral  arteries,  sometimes  causi 
gangrene,  or  embolic  aneurysm. 
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T\it  course  may  be  peracute  (two  to  four  days),  acute  (a  few  weeks), 
or  chronic  (several  months).  Death  occurs  from  the  typhoid  state, 
from  embolism,  or  from  cardiac  failure. 

2.  The  Septic  or  Intermittent  Type. — This  form  has  an  irregular 
fever-curve,  with  chills  and  drenching  sweats;  and  the  spleen  is  en- 
larged. Heart  symptoms  may  be  absent  or  indeterminate,  the  mod- 
erate relaxation  of  the  right  heart  and  the  murmur  being  often  called 
functional.  The  paroxysms  are  more  irregular  than  in  malaria  and 
no  response  to  quinine  is  obtained.  The  streptococcus  is  often  causal. 
Cardiac  findings,  embolism,  or  clearly  septic  manifestations,  may  estab- 
lish the  diagnosis.  The  course  is  usually  several  weeks  but  may  cover 
months. 

8.  The  Visceral  Forms. — ^These  forms  embrace  the  cases  in  which 
some  one  organ  is  especially  involved.  In  the  cardiac  form,  anaemia 
exists  and  the  heart  murmur  seems  accidental,  until  a  typical  valvular 
lesion  develops,  or,  if  one  already  be  present  from  older  valvular  dis- 
«*se,  until  another  appears  as  a  diastolic  following  a  systolic  murmur. 
The  diagnosis  may  be  difficult  even  when  chronic  valvular  disease  is 
present.  In  the  cerebral  form,  meningitis,  apoplexy,  coma,  or  psychoses, 
Jnay  dominate  the  clinical  picture.  The  symptoms  referable  to  any 
organ  which  is  the  seat  of  embolism  (lung  pericardium,  etc.),  may 
^m  to  indicate  a  primary  disease.  In  this  way  acute  yellow  atrophy, 
cholera,  etc.,  have  been  incorrectly  diagnosticated. 

8p6cial  Symptoms. — (1)  All  types  of  fever,  from  intermittent  to 
continuous,  have  been  noted,  although  it  may  be  absent  for  a  long 
time  or  may  not  develop  at  all.     (2)  The  heart  is  always  somewhat 
disturbed  in  its  action,  cardiac  unrest  being  common.     Its  action  is 
usually  more  frequent,  but  is  quite  variable,  now  being  rapid,  again 
slow,  and  often  irregular.    The  heart  seems  to  beat  harder  and  the 
pulse  may  throb  although  the  irritable  overaction  is  attended  by  low 
•rterisl  tension.    The  heart  tones  are  dulled.    Palpitation  is  frequent. 
Cyanosis  is  not  common.     (3)  Respiration  is  always  increased,  from 
toaemic  centric  stimulation,  or  from  pain  or  respiratory  complica- 
tions (septic  pneumonia,  infarcts,  pleurisy,  pneumothorax,  or  gan- 
grene).    (4)  The  digestive  tract  may  be  affected.     Anorexia  is  not 
innmable.  Nausea,  vomiting,  and  diarrhcea,  may  occur  from  the  gen- 
eiij  sepsis.     Embolism  has  been  mentioned.    The  liver  is  enlarged, 
may  be  tender,  or  may  be  the  seat  of  friction.    Icterus  may  be  marked, 
is  ominous  and  is  referable  to  duodenal  catarrh  or  to  oversecretion  of 
bile  (polycholia).     (5)  The  spleen  is  almost  always  palpably  enlarged 
from  sepsis  or  embolism.     (6)  The  urine  shows  evidences  of  the 
sepsis  or  stasis  by  albuminuria  with  or  without  cylindruria,    of  the 
''Mood  dissolution,"  and  of  the  embolism  by  haematuria.    Malignant 
endocarditis  may  run  a  course  similar  to  that  of  subacute  nepliritis, 
which  is  present  in  33  per  cent,  of  all  cases  of  the  ulcerative  type. 

(7)  The  nervotis  system  may  be  irritated  or  dulled  by  the  sepsis  toxins, 
or  embolic  lesions,  such  as  meningitis  or  encephalitis,  may  intervene. 

(8)  The  motor  system  is  often  affected.    The  muscles  are  frequently 
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tender  and  actually  inflamed,  and  may  undergo  suppuration.     The 
bones  are  often  tender  and  the  joints  tender  or  swollen,  although  the 
swelling  is  more  fretjuently  peri-articuhir  than  intra-articular.     Bac- 
teria are  seldom  foumj,  and  this  may  heighten  the  resemblance  to 
rheumatism.     (9)  The  skin  may  be  the  seat  of  embolism    {v.  s.)   or" 
of  eruptions,  such  as  sudaraina,  urticaria,  erythema,  purpura,  poly- 
morphous septic  rashes  from  bacteria  or  their  products  in  the  circu- 
lation.    Bulhe,  gangrene,  phlegmons,  or  l)ed  sores,  are  also  observed, 
(10)  The  blood  is  also  affected.     There  is  usually  marked  aD£emia;S 
when   there  are  no   heart  findings,   the  anaemia   and  splenic  tumor" 
have  been  confused  with  pseudoleuka^mia.    The  leukocyte^s  are  often 
but  not  always  increased.     Bacteria  niay  be  cultivated  from  the  bloodH 
by  modern  methods  of  inoculation  from  a  large  quantity  of  blood  iuV| 
much  bouillon.     The  latter  and  other  points  are  considered  under 
Septicopy.emia  {q,  r.), 

B acta rio logical  Forma. — {a)   Strepiococcic  £nrfocarrfiYw.— The  ordt 
miry  streptocorcus  is  the  usual  cause  of  rapidly  fatal  and  of  chronic 
ulcerative  endocarditis,   both    with   severe   repeatetl   chills    and    high 
irregulrir  fever.    Acute  cases  may  result  from  the  small  streptococcus 
which  is  said   to  usually  cause  moderate  fever*     (b)  Sfaphf/lococcic 
emiocardiihs    is    less   frequent.     The    course   is    nearly   always   acute' 
and    is   attendetl    by    high    fever,    pustules    in    the    skin,    tb'ssemin- 
aterl    hemorrhages,    and    septic    infarcts,   especially   in   the   kidneys. 
(c)  Pneumoeoccic  endocarditis    (see   Pneumonia)    is    usually  acute^fl 
frequently  follows  pneumonia,  less  often    cholecystitis;    l>egins   wnth      i 
gradual  fever  rise  associated  commonly  with  chills;  and  is  often  at- 
temled    by    suppurative     meningitis,       (d)     Oonococcic     endocarditis 
(Ricord,    1847)   may  result    from    Neisser's  coccus  or  from    mixed ^ 
infection   with   the  strepto-,   staphylo-,  or  pneumococcus.     Case9  o(.fl{ 
recovery  are  instanced. 

Diagnosis. — Bamberger's  remark  of  half  a  century  ago  still  holds: 
**The  diagnosis  of  acute  endocarditis  is  seldom  easy,  is  usually  difficult, 
and  often  impossible/*  Unless  there  are  physical  changes  in  the  heart, 
the  diagnosis  is  only  presumptive.  A  proper  etiolog\%  temperature, 
signs  of  cardiac  insufficiency,  such  as  blue  nails  or  cold  extremities, 
irregular  weak  pulse  with  apparently  .strong,  cardiac  shock  and 
dilatation  are  very  .suggestive  and  may  be  confirmed  by  continued 
observation,  by  embolism,  by  change  in  the  valvular  murmur,  and  bjr 
blood-cultures.  Actual  hj'pertrophy  of  the  heart  not  only  retjuires  time 
for  development  but  adequate  nutrition,  of  which  the  disease  seldom 
admits.  In  37  per  cent,  of  cases,  the  heart  is  negative,  in  44  per  t*ent, 
the  murmur  is  systolic  and  in  5  per  cent,  diastolic*  Absolute  certainty; 
rests  upon  our  ability  to  diagnosticate  by  physical  signs,  ihe  presence 
of  a  mitral  regurgitation  [q,  v.)  which  is  the  most  frequent  form,  orj 
of  an  aortic  regurgitation  iq.  i?.)  plus  the  sign^  of  jtepsi^  of  which  the 
disease  is  a  part  (** arterial  pyfemia").  The  valvular  murmur  may  dis- 
appear after  embolism.  Confusion  with  tj"|jhoid  or  malaria  is  passilje 
(see  Typhtud,  differential  table). 
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Diastolic  murmurs  are  very  rarely  functional,  and  their  appearance 
is  therefore  especially  suggestive.  Myocarditis  may  produce  a  systolic 
murmur,  but  is  usually  attended  by  marked  early  muscular  insuflS- 
dency,  weak-heart  shock  and  irregular  pulse,  weak  systolic  murmur 
and  a  moderately  accentuated  second  pulmonary  tone. 

Recurrent  endocarditis  shows  not  only  the  fever  and  other  syraptonis 
caused  by  the  fresh  lesions,  but  also  the  hypertrophy  of  the  older 
valvular  lesion.  An  aortic  diastolic  or  a  mitral  presystolic  murmur 
is  more  likely  to  indicate  an  old  lesion.  With  repeated  examinations, 
fresh  murmurs  may  be  heard  in  addition  to  the  old  ones. 

Prognosis. — The  prognosis  is  almost  always  unfavorable;  Herrick 
(1902)  collected  22  cases  of  recovery.  It  depends  on  the  strength  of 
the  heart,  the  bacteriology,  the  number  of  infarcts  and  their  location, 
the  variability  of  the  heart  murmurs  (which  may  entail  danger  of 
embolism),  and  the  intensity  of  the  sepsis.  Recovery  from  the  gonor- 
rhceal  form  is  relatively  frequent.  Musical  murmurs  with  fever  are 
usually  regarded  as  ominous.  Apparently  light  cases  of  endocarditis 
may  become  severe.  The  course  may  be  rapid  or  severe ;  of  but  a 
few  days  duration ;  or  it  may  have  a  slower  evolution  of  even  a  year 
«nd  a  quarter. 

Treatment. — (See  Benign  Endocarditis  and  Septicopyemia.) 


(B).  (Verrucose  or)  Benign  Endocarditis. 

This  variety  is  more  frequent  (1.5  per  cent,  of  clinical  cases)  and 
is  always  secondary.  (See  general  prefatory  remarks  to  Ulcerative 
Endocarditis.) 

Etiology. — (a)  Rheumatism  (q,  v.)  is  the  most  frequent  cause,  and 
60  to  85  per  cent,  of  the  cases  can  be  referred  to  it.  Twenty  per  cent,  or 
more  of  cases  of  rheumatism  suffer  from  endocarditis.     It  occurs  in 
the  more  severe  rheumatic  cases.     In  children  it  is  very  frequent, 
for  in  them  the  heart  "resembles  an  articulation.'*     Muscular  rheu- 
matism, angina,  or  erythema  nodosum,  may  occasion  endocarditis. 
Chronic  rheumatism  predisposes  to  it.     (b)   Chorea  is  frequently* com- 
plicated by  endocarditis  (30  per  cent,  of  clinical  and  82  per  cent,  of 
fatal  cases).    By  some  writers  chorea  is  considered  rheumatic  but  the 
majority  hold  that  it  is  only  correlated,     (c)  Of  other  specific  infec- 
iioruf,  scarlatina  ranks  first,  (10  per  cent,  of  the  cases  becoming  in- 
volved).   Endocarditis  is  far  more  uncommon  after  typhoid,  diphtheria, 
ton.sillitis,  measles,  er}'sipelas,  gonorrhcea,  variola,  grippe,  tuberculosis, 
or  parotitis,     (d)  Occasionally  it  is  associated  with  trauma,  burns, 
syphilis,  cancer,  Bright's  disease,  gout,  or  diabetes,     (c)  It  is  more 
common  in  males  between  the  years  of  twenty  and  thirty. 

Pathology. — The  vegetations  are  verrucose,  wart-like,  papular,  or 
even  pedunculated,  are  usually  small,  and  occur  at  or  above  the  lines 
of  closure  of  the  valves,  whereby  their  function  is  interfered  with  and 
valvular  in.sufficiency  or  stenosis  results.     At  times  the  vegetations  are 
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cauiiflower-Hke,  or  resemble  condylomata.    They  are  grayish,  gelatin*! 
ous.  and  transparent;  they  become  whiter  and  firmer  with  age,  and 
consist  of  two  strata,  the  deeper  being  granulating  endoeanliiim  and 
subendocardial  tissue  and  the  superficia!  layer  consisting  of  thrombi 
from  the  coagulable  elements  of  the  blood.    The  signs  of  active  inflam- 
mation, such  a^  redness  or  swelling,    are    usually    lacking,    redneaaJ 
being  sometimes  confused  with  post-mortem  imbibition  of  hipmoglohiiiJ 
from  the  blood.     Vegetations   must   not   be  confused   with   Albini'sJ 
nodes,  which  are  seen  in  infants  and  children.    The  vegetations  ar 
at  an  early  stage,  quite  cellular  from  leukocytic  exudation  and  tissue 
proliferation  and  usually  contain  bacteria  (see  Ulcerative  Type). 
Becoming  detached,  the  outgrowths  form  emboli ^m\  produce  mechani- 
cal hemorrhagic  or  aniemie  infarcts,  not  suppurative  infarcts  as  in  the] 
ulcerative  type.     The  fate  of  the  vegetations  is  (a)  embolism;    (6) 
organization  with  the  bare  possibility  of  restoration  to  normal;    (c 
organization  with  valvular  lesions  resulting  from  retraction,  and  frot 
induration  and  calcification;    {d)  being  a  place  of  slight  resistance; 
recurrent  endocarditis  may  be  observed;    {e)  the  intensity  of  the  in- 
flammation may  increase,  leading  to  malignant  endocarditis. 

Location. — As  in  the  first  type,  the  vegetations  are  largely  in  the'* 
left  heart,  Ijecause  of  its  greater  physiological  activity  and  its  arterial 
Ijlood,  although  these  same  conditions  in  tVetal  life  predispose  to  endo- 
carditis of  the  right  heart,  either  on  the  valves  or  on  foetal  openings ^ 
or  defects.    In  general,  the  mitral  valves  are  most  affected  (50  per  centJ 
of  the  cases  alone  or  80  per  cent,  when  combined  with  other  lesions) J 
next  the  aortic  (13  per  cent,  alone  or  40  per  cent,  when  combined  witl 
other  lesions),  and  far  less  frecpiently,  the  tricuspid,  the  pulmonarj^J 
and  the  walls  of  the  heart,  chorda*  or  parietes — (1)  wall  of  left,  or  {2) 
of  right  auricle,  (3)  of  left  or  (4)  of  right  ventricle. 

Symptoms. — The  symptoms  are  not  characteristic  and  a  diagnosis 
is  impossible  or  only  presumptive  unless  the  valves  are  considerably 
involved.    Simple  endocarditis  therefore  is  found  far  more  frequentlj 
at  autopsy  than  at  the  bedside;  /.  e.,  it  is  verj'  often  latent.    With  sucl 
heart  symptoms  as  increased  rate  or  palpitation,  it  is  difficult  or  im- 
possilile  to  determine  whether  they  are  caused  by  a  valvular  lesion  of 
a  myocarditis,  though  the  latter  is  the  more  likely  cause.    Systematic 
daily  examination  of  the  heart  in  such  diseases  as  rheumatism  may 
reveal  the  gradual  involvement  of  the  endocardium  w^ith  moderate 
fever,  and  dyspnoea,  cardiac  unrest,  oppression,  palpitation,  or  insuffi- 
ciency.    Pain  is  more  often  pleuritic  or  peri cardi tic.     The  diagnosii 
depends  on  the  valvular  bruit,  which  often  follows  muffling  or  irregu^ 
larity  of  the  cardiac  sounds,  and  is  still  later  followed  by  the  si^rns  o^ 
mitral  or  aortic  insufficiency  iq.  r.).     The  infrequent  diastolic   mur 
murs  are  more  tlistinctive  than  the  systolic,  for  they  are  rarely  funo_ 
tional.    EmbolLnm  is  very  distinctive,  as  it  is  in  the  first  type,  and  is 
important  mechanically  rather  than  bacteriologically.     It  also  occurs 
in  parietal  endocarditis;  embolism  may  be  so  minute  or  undistinctive 
as  to  escape  recognition. 
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Dilgnosis. — Conservatism  in  making  the  diagnosis  is  necessary, 
because  acute  benign  endocarditis  is  much  too  often  diagnosticated. 
The  murmurs  are  mistaken  for  functional  murmurs  accompanying 
febrile  relaxation  of  the  heart-chambers.  (See  Mitral  Insuffi- 
ciEXH'.)    Confusion  with  pericardial  rub  (q.  v.)  is  possible. 

Prognosis. — (a)  As  to  life,  the  outlook  is  generally  good,  unless  (i) 
emboli  lodge  in  important  structures,  such  as  the  basilar  or  coronary 
arteries,  or  (ii)  the  process  becomes  malignant.  (6)  As  to  complete 
recovery,  (i)  valvular  lesions  are  usual  and,  (ii)  fresh  recurrent  endo- 
carditis is  very  common. 

Treatment. — ^The  treatment  of  the  two  forms  of  endocarditis  is 
considered  together,  (a)  Prophylaxis  resolves  itself  into  the  treat- 
ment of  the  causal  aciUe  infection,  such  as  rheumatism  or  sepsis. 
Preventive  treatment,  such  as  the  administration  of  salicylates  and 
alkalies  in  rheumatism,  is  uncertain  except  that  they  shorten  the  rheu- 
Dttatic  attack.  (6)  Rest  spares  the  heart  and  probably  lessens  the 
percentage  of  cases  involved.  Complete  rest,  psychical  and  physical 
(cardiac),  is  the  prime  essential,  and  cardiac  stimulants  are  to  be 
avoided,  at  least  in  the  early  stages.  Rest  in  bed  must  be  enforced  for 
^eeks  after  temperature  and  signs  of  heart  weakness  have  wholly 
disappeared.  Should  relative  recovery  occur,  the  general  care  of 
the  heart's  strength  must  be  insisted  upon  as  in  chronic  valvular 
disease,  and,  with  intercurrent  affections  or  with  the  appearance  of 
temperature,  the  patient  must  be  confined  to  bed.  (c)  The  sepsis  is 
treated  by  alcohol  (see  Pneumonia);  quinine,  gr.  x  to  xv,  once  or 
twice  daily,  with  three  ounces  of  red  wine  every  hour  or  two,  is  recom- 
mended by  Fraentzel ;  bichloride  of  mercury  and  other  antiseptics  are 
futile;  for  pure  or  dominating  streptococcic  infections  Marmoreck's 
antistreptococcus  serum  is  indicated  in  doses  larger  than  those  usually 
prescribed,  and  should  be  frequently  repeated,  (d)  The  irritable  heart 
nuy  be  quieted  and  slowed  by  the'  use  of  the  ice-bag.  Sinapisms 
sometimes  act  favorably  but  blisters  are  to  be  avoided.  Cardiac 
stimulants  should  be  employed  with  caution,  and  only  coffee,  am- 
monia, or  brandy,  should  be  given.  Digitalis  is  usually  to  be  avoided, 
but  it  is  indicated  when  very  tumultuous  heart  action  threatens  to 
induce  embolism. 

(e)  Symptomatic  Treatment. — For  nervous  symptoms,  sodium  brom- 
ide is  indicated.    Sulphonal  and  trional  are  to  be  avoided  when  the 
heart  weakens.     For  the  fever,   hydrotherapy,   aside  from   simple 
sponging,  is  inadvisable,  for  the  joints  and  muscles  are  very  tender,  and 
movement,  on  account  of  the  possibility  of  embolism,  is  dangerous. 
Diarrhcea  of  septic  origin  should  not  be  checked  at  once,  because  it 
is  nature's  effort  at  derivation  and  elimination.    Fluid  diet  should  he 
given  because  of  the  fever.    Potassium  iodide  is  usually  administered 
as  a  resolvent  after  the  acute  stage  has  passed. 
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II.  Chronic  Endocarditis.    Ohiomc  Valvular  Disease 

Etiology. ^Valvular  heart  rlisease  constitytes  2  to  f* 
all  diseases.  It  often  tlevelDjxs  from  ia)  aeute  verrueoftv  endot^at 
anil  therefore  has  the  same  etiology.  Some  cases  develop  without 
symptoms  and  are  apparently  primary  or  possibly  heretUtan^;  thej^ 
are  seen  mostly  in  young  or  adolescent  subjects  and  in  women.  (&| 
Atheroma  is  also  an  important  canse;  it  is  promoted  by  overexertioii 
(as  in  the  working  classes),  by  advanced  years,  or  by  rhronie  nephritis 
gont,  fiiahetes,  syphilis,  alcohtilism,  and  lead  poisoning.  It  is  a  mor 
common  cause  in  males.  Though  chronic  val  vidar  disease  may  develop 
from  other  causes  than  chronic  endocarditis,  Ixith  topics  can  well  be 
considered  to*^ether.  ^'a!vu^ar  lesions  less  often  result  from  (c)  rup^M 
inrt'  of  the  ralrt's;  this  occurs  most  often  in  the  aortic  valves  during  V 
supreme  physical  efforts,  and  is  promoted  of  course  by  previous  val- 
vular lesions,  although  it  is  sometimes  observed  in  perfectly  norma' 
valves.  Healing  is  most  rare,  id)  Relafire  valvular  in^ufficienrt/ 
a  condition  in  which  the  normal  valves  are  unable  to  close  the  orifice 
to  which  they  helcjug  bcciuise  the  heart  is  ililated.  It  is  most  coi] 
mordy  tricuspid  anil  mitral,  although  it  also  occurs  in  the  aortic  and 
pulmonary  valves.  Relative  stenosis  is  not  clearly  established.  (^1 
(Xhvr  rarer  camcs  are  aortic  aneurysms,  neoplasms,  valvular  anew 
rysms,  and  cardiac  throml>i  or  trauma. 

Pathology. — Small  grayish-red  swellings  are  sometimes  seen  in  the 
early  stages;    they  somewhat  resemble  atheroma  plaques.     Foci 
entlocardial  thickening  and  retractitm  ( endocarditis  retrahens)  are  seenj 
in  which  calcification  and  even  ossification  of  the  valves  may  be  prej 
ent.     The  valves  l)ecome  less  translucent »  are  not  infrequendy  rigic 
unable  to  unfold,  adlierent  to  each  other  or  distorted  bv  their  o^in 
thickening  and  retraction  or  that  of  the  chortli^  or  papillary  muscles. 
Mural  changes  are  unimportant,  except  when  associated  with  myi> 
carditis.    Acute  exacerlwtions  may  occur  and  the  t>rdinary  vegetation^ 
appear.     Kml>oHsm  occurs  in  alK>ut  30  per  cent,  of  the  cases.     The 
myocardial  changes  are  hypertrophy,  dilatation,  and  myocarditis.  The 
valves  most  often  involved  are  the  mitral  (78  per  cent.),  especially  ia] 
adolescence,  then  the  aortic  (20  per  cent.),  which  are  especially  subject] 
to  change  in  arteriosclerotics,  and  finally  !he  tricuspid  (1  per  cent. )|j 
and  the  pulmonary  valves.     Combined  vahidar  lesions  occur  in  .131 
per  cent,  of  cases.    The  process  often  exteiuls  by  continuity  of  surfa 
from  the  mitral  to  the  aortic  valves.     In  frtHal  cases  (r,  CuxoES*!- 
TAL  V.^LVULAR  Disease)  the   valves  of  the    right    heart    are    mor 
frequently  involved.     When   one  valve  is  but   moderately   invah'etl,^ 
the  others  of  the  same  valvidar  orifice  may  compensate  by  .nt retch* 
ing  in  order  to  cover  the  defect,  especially  in  aortic  disease. 

J^alvular  itu^ufjieiencij  is  usually  caused  by  [a)  thickening  and  retrac- 
tion or  even  calcification  of  the  valves  and  also  of  the  chordie  teti 
dinea^  am!   of  the  papillary   muscles;     (h)   massive  vegetannn-. 
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growing  together  of  the  valves,  or  of  the  valves  with  the  wall  of  the 
heart  or  aorta;  or  adhesions  between  the  papillary  muscles  and  ten- 
dons; {d)  valvular  aneurysm,  perforation,  rupture,  or  tearing  of  the 
tendons  or  muscles.  Valvular  stenosis  (stenosis  of  the  orifice)  results 
from  (a)  adhesions  between  the  valves,  (6)  retraction,  calcification, 
fibrosis  of  valves  or  ring  of  insertion,  (c)  vegetations.  Combined  val- 
vular insufficiency  and  stenosis  in  one  valvular  mechanism,  especially 
the  mitral,  is  most  common. 

Symptoms. — ^The  symptoms  of  valvular  disease  are  (a)  the  cardiac 
findings  peculiar  to  each  lesion,  which  will  be  first  considered,  and  (6) 
the  general  st/viptoms  more  or  less  common  to  all  forms  of  cardiac 
insufficiency,  the  description  of  which  will  follow  the  individual  lesions. 


m.  Aortic  Insufficiency.    (Gorrigan's  Disease.) 

Etiology. — 1.  Endocarditic  Form. — The  sinuses  of  the  valves  may 
fuse,  vegetations  are  present,  or  the  valves  grow  together  at  their 
margins  and  shrink;  this  is  more  frequent  than  valvular  perforation 
or  ulceration,  which  is  rapidly  fatal.  If  calcification  develops,  there 
™*y  be  coincident  stenosis.  This  form  usually  follows  a  previous 
mitral  lesion.  The  endocarditic  may  be  combined  with  the  atherom- 
atous form. 

J.  Atheromatous  Form. — Atheroma  may  be  slight  in  the  aorta,  and 
located  mostly  on  the  valves.  It  is  a  slow,  degenerative  process  (see 
Arteriosclerosis)  with  marginal  valvular  retraction;  it  is  caused 
hy  excessive  use  of  alcohol,  by  continued  hard  work  or  athletics,  and 
^  syphilis,  which  may  dilate  the  aortic  ring  (syphilitic  aortitis), 
^▼en  without  directly  involving  the  valves.  It  is  often  therefore  seen 
in  middle-aged  men.  A  relatively  slight  anatomical  lesion  may 
pnxluce  disproportionate  symptoms.  The  atheromatous  process  may 
oTerlie  or  actually  invade  the  coronary  orifices.  This  is  obviously 
dtogerous.  The  valves  may  become  adherent  to  the  aorta.  Their 
c<lges  are  rounded,  and  are  not  the  seat  of  endocarditic  masses. 
Cwnddent  stenosis  is  infrequent.  Relative  insuflSciency  and  con- 
genital defects  are  less  frequent. 

8.  Relative  Insoffieiency. — ^This  form  occurs  mostly  in  cases  of  aor- 
titis, aneurysm,  and  arteriosclerotic  dilatation  of  the  root  of  the  aorta, 
which  is  a  more  or  less  physiological  process,  as  the  aorta  usually 
relaxes  one  centimeter  in  circumference  after  the  fortieth  year.  It 
may  also  occur  in  cases  of  dilatation  of  the  left  ventricle,  resulting  from 
idiopathic  hypertrophy,  from  myocarditis,  or  from  renal  disease. 

4.  Oengenital  Defects. — ^These  are  rare;  absence  of  a  valve  may  be 
in  part  compensated  for  by  the  others,  though  anatomical  anomalies 
predispose  to  sclerosing  endocarditis.  Valvular  fenestration  is  unim- 
portant clinically  and  pathologically. 

0.  Trauma. — ^This  is  a  most  uncommon  cause,  only  25  cases  being 
recorded  (Trevisanello,  1904). 
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Mechanism. — From  aortic  valvular  incompetence,  a  diasiolicii^^^B 
gitation  uf  blood  into  the  left  ventricle  takes  place  from  gravity  «il^| 
contraction  of  the  aorta.    Blood  currents  and  vibrations  are  caused  bjV 
the  blood  Ho  wing  (normally  from  the  left  auricle  and  patholo^callyH 
from  the  aorta)  into  the  left  ventricle,  thereby  producing  the  di^i^iolk^^ 
7fiurmur.     The  left  vefitricle  becomeff  hypertrophiedf  because  it  must 
propel  the  normal  plus  the  regurgitated  blood,  and  becomes  dilated  to^^. 
accommodate  its  added  volume.    The  size  of  the  left  heart  becomesfl 
enormously  increased,  and  may  even  weigh  50  ounces,  whence  the 
name  '*ox-heart/*' — cor  bovlinijfi.    The  hypertrophied  left   ventricle 
suddenly  forces  an  unusually  large  amount  of  blood  into  the  arteries, 
and  thus  causes  tlie  many  arferial  phenmnena,  ^_ 

Physical  Signs. — l.  Inspectian. — (a)  Precordial  prominence  is  ob^| 
served  chiefly  in   plastic  chests,  and,  therefore,  is  most  common  in 
women   and  children.     Jlensuration   may  confirm  the  prominence, 
although  the  right  chest  normally  measures  nearly  an  inch  more  thafl 
the  left,     (//)  The  heart  ft  hock  is  powerful  and  diffuse,     (c)  The  apeA 
heat  is  di^^locafed  dowmvard  (6th,  7th,  Sth  interspace)  and  outwardjj^ 
beyond  the  nipple  or  anterior  axillary  line.    The  apex  lies  low  in  arte- 
riosclerotics, from  relaxation   of  the  aorta.     It  is  heaving,  pulsating^ 
and  superhciaL      The  lung  is  pushed  back   and  some  slight  rotatory 
systolic  retraction  of  the  chest  wall  is  seen.      These  findings  are  re- 
ferred to  the  tlilated  and  hypertrophied  left  heart,     (rf)  Pulsation  in 
the  first  and  second  right  intercostal  spaces  is  usually  dynamic,   lie- 
causc  the  extra  volume  of  blood  thrown  with   extra  force  into  the 
aorta  causes  dilatation  of  the  aortic  arch,     (e)  The  peripheral  ve^selsl 
pulsate  irith  unymml  violence,  and  the  carotids  hop;  pulsation  in  the] 
jugular  fossa,  or  in  the  aiidominal  aorta,  nu\y  simulate  aneurysm,  and. 
the    tenipt)rals    anri    ratlials   often    attract    attention  before  the  pa- 
tient   undresses   for  examination;    these    are    all    caused    by    ven- 
tricular hypertrophy    and  the  extra  volume   of  blood    thrown    intoi 
the  vessels.      Pulsation  may  also  be  seen  in  the  retina,  either  spon- 
taneously or  by  pressure  on   the  eyeball,  as  occurs  also  in  Base^iow's ' 
disease.      The    liver    may    pulsate^    though    this    is  rare  because   a 
strong    heart  action  with  stasis  is    necessary.      The  liver   also  pul- 
sates  in    cases   of   tricuspid   incompetency,  but  this  throb  is  due  to 
venousr    filling  of  the  organ  during  the  systole.      Pulsation  also  oc^  J 
curs  in  the  spleen,  palate,  and  penis.      (/)  The  capillart/  (Quincke's)^ 
pulae,  occurs  in  over  80  per  cent,  of  the  cases,  but  is  not  pathog- 
nomonic, for  it  is  also  seen  in  health  and  in  fevers  or  anspmias.    It  is 
a  symptom  of  overfilling  of  the  arteries  and  capillar}^  dilatation,  and 
is  best  observed  when  the  hypertrophy  exceeds  the  dilatation;    it  dis«J 
appears  when  the  heart  weakens.    It  is  elicited  by  exerting  slight  pres-™ 
sure  on  the  tips  of  the  finger  nails,  on  the  lips  by  a  glass  slide,  or  by 
rubbing  the  forehead  until  it  is  red:  there  is  a  systolic  reddening  and 
a  diastolic  paling  in  these  parts.    It  is  sometimes  found  in  the  retina, 
in  the  palate,  or  in  cases  of  complicating  erj'sipelas.     {g)  The  passing^ 
over  of  the  blood  from  the  arteries  into  tlie  veins  may  produce.l|Mfl 
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miriftid  venous  pulse.  This  is  seen  most  advantageously  in  the  fore- 
inn,  and  is  caused  by  (i)  relaxation  of  the  vessels,  as  in  fevers,  some 
nervous  lesions,  and  chlorosis;  (ii)  by  delicate  skin;  and  (iii)  full  heart 
action,  (h)  The  arteries  are  acttuUly  lengthened,  (i)  Patients  often  as- 
sume the  dorsal  decubitus,  for  gravity  increases  the  leakage;  subjects 
with  mitral  insufficiency  usually  sit. 

2.  Palpation. — (a)  The  hand  corroborates  the  results  of  inspection, 
—as  the  heaving,  throbbing  apex,  (b)  A  diastolic  thrill  over  the  base  is 
infrequent,  but  when  present  is  usually  proportionate  to  the  degree  of 
leakage,  (c)  In  the  jugulum,  especially  in  arteriosclerotics,  the  widened 
aorta  can  be  felt,  (d)  The  pulse  findings  may  seem  paradoxical,  but  it 
must  be  noted  that  (i)  the  arteries  are  filled  violently  (the  pulsus  durus), 
though  (ii)  the  tone  of  the  vessel  wall  is  less  than  normal. 

Fio.  22. 


Sphjrgmosmn  of  eaw  of  uncomplicated  aortic  leakage. 


The  radial  artery  is  suddenly  filled  ("pistol  pulse"),  the  pulsus 
cder;  this  is  due  to  hypertrophy  of  the  left  ventricle.  The  condition 
of  the  heart  muscle,  and  therefore  of  the  pulse,  depends  largely  on  the 
type  or  etiology  of  the  case;  hypertrophy  is  usual,  and  marked  in  the 
«ndocarditic  form,  though  in  the  atheromatous  type  coronary  athe- 
roma and  fibrous  myocarditis  lessen  the  myocardial  activity,  render 
the  pulse  atypical,  and  make  the  prognosis  less  favorable.  The  sphyg- 
^ogmphic  tracing  shows  the  high  up-stroke  with  an  acute  apex  (the 
pflfus  alius).  The  dicrotic  wave  is  ill-marked,  and  the  pulse  rapidly 
'Wdes  (the  "collapsing  pulse"),  due  to  the  inability  of  the  aortic 
^▼es  to  hold  the  receding  blood.  The  falling  away  of  the  pulse  is 
sometimes  increased  by  lifting  the  arm.  The  pulse  is  not  absolutely 
^'^•lacteristic,  because  it  also  occurs  in  fevers  or  anaemias,  but  it  is 
tHmgly  suggestive.  The  typical  findings  are  altered,  (a)  when  athe- 
'^nia  of  the  aorta  or  vessels  occurs;  (b)  when  other  valvular  lesions  de- 
^<>p,  as  aortic  stenosis  or  mitral  regurgitation ;  (c)  when  the  heart  is 
y^  or  degenerated.  When  the  pulse  findings  precede  the  murmur  it 
*^daimed  that  the  lesion  is  due  to  disease  of  the  aorta.  Thrills  may 
J*  felt  over  various  peripheral  vessels.  The  peripheral  pulse  i.s  delayed 
"^*bout  half  of  the  cases,  because  the  regurgitation  continues  into  the 
^  part  of  the  systole. 

3.  Pareoision. — (a)  The  heart  area  is  oval,  and  is  increased  down- 
**rd  and  to  the  left,  as  could  well  be  anticipated  from  the  mechanism. 
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Dulness  reaches  the  secotid  or  third  ribs  to  the  left  of  the  sternum  (Se^H 
Plate  VIII,  Fig,  C),     The  heart  is  somewhat  more  horizontal  than 
normaL      The    diiluess    extencls    slightly   beyond    the    apex    and   is 
largely  due  to  dilatation  of  the  left  ventricle.     Bei-ause  physical  laws 
demand  its  equal  dilatation  in  all  directions,  it  is  not  surprising  that^ 
the  right  heart  may  be  somewhat  crowded  to  the  right,  and  the  It'ftfl 
auricle  upward,  although  dulness  to  the  right  of  the  sternum  is  infre- 
quent.   The  papillary  muscles  are  fouiul  Hattened  and  even  thickened 
at  autopsy,  from  the  pressure  of  the  regurgitant  blood,     (i)  A  small 
..area  of  dulness  in  the  first  and  second  right  interspaces  denotes  mechan- 
^al  dilatation  of  the  arch,  which  results  from  the  cardiac  hypertrophy. 
4.  Auscultfttion, — (a)  A  dmstolic  murmur  is  heard  over  the  sternum 
at  the  level  of  the  second  or  third  rib.    It  is  cau-sed  by  the  retrograde 
blood  passing  through  tlie  incompetent  valves  into  the  left  ventricle. 
When  heard  over  the  so-called  ^'pulmonic  area,"  it  is  increased  dow^n- 
w^ard  along  the  stcnium,  for  the  regurgitant  column  follows  this  direc- 
tion (Plate  VIII,  Fig.  C).    It  has  a  bloicitig,  deep,  and  less  often  sawing, 
musical  or  whistling  sound  (wliich   latter   suggests  a  relative    aortic 
leakage).     When  slight,  it  may  easily  escape  recognition,  but  when 
w^ell  developed  it  is  very  characteristic,  sounding  like  the  word  "who,** 
It  sometimes  disappears  before  death  when  the  heart  is  w^eak  and  the 
lesion  is  great,  but  generally  corresponds  to  the  degree  of  leakage*    It 
rarely  reaches  the  neck  or  abdomen.     Cases  of  valvular  rupture  have 
produced  a  murmur  which  could  be  heard  at  a  distance,     (b)  A  ^%A^H 
systolic  murmur  over  the  valves  or  aorta  is  not  uncommon, but  the  too^ 
frequent  diagnosis  of  aortic  stenosis  (see  Pulse  and  Thrill  under  this 
topic)  is  not  justified.   It  is  soft  in  the  atheromatous,  and  often  harsh  in 
the  endocarditic  type.    Its  various  explanations  are:    Rough  aorta  or^ 
valves,  physiological  stenosis  (the  rigid  valves  lying  between  a  wide  ao 
and  a  dilated  ventricle);  vibration  of  the  aorta;  or  leakage  continuin 
into  the  beginning  of  the  systole,  (c)  Weakness  or  absence  of  the  secon 
aortic  tone  is  explained  by  imperfect  closure  of  the  valves*    Because  the 
second  tone  is  normally  heard  over  the  carotid  artery    it  should   be 
listened  for  there,  because  it  is  removed  from  the  murmur  and  th 
second  pulmonic  tone.    If  it  is  present,  the  usual  conclusion  is  that  on* 
or  more  valves  are  closing,  though  possibly  imperfectly.     By  liftinj 
the  stethoscope  a  little  from  the  skin  over  the  aortic  region,  the  secon 
sound,  which  \vas  previously  obscured  by  the  bruit,  may  be  heard, 
(d)  The  first  mitral  tone  is  open  weak^  or  lost,  because  the  papillar 
muscles  are  flattened  and  indurated  by  the  regurgitant  column. 
the  change  is  pronounced,  a  mitral  systolic  murmur  may  be  hearri  i 
place  of  the  first  tone,     {e)  An  apical  presystolic  (Flini*s)  murmur 
heard  in  50  per  cent,  of  the  cases^  and  is  due  to  aortic  leakage  continue* 
in  the  systole,  or  to  pressure  on  the  mitral  valves,  w4iich  hinders  the 
flow  of  blood  from  the  left  auricle  into  the  left  ventricle.    Thayer  found 
it  in  60  per  cent,  of  74  cases,  and  in  less  than  one-quarter  of  the^e  was 
there  a  mitral  stenosis.    (/)  Arteridl  tones  and  murmurs  may  result  from 
\ibration  of  the  vessel  wall;  these  tones  may  become  murmurs,  when 
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there  is  great  difiference  in  tension.  The  systolic  vessel  tone  is  in- 
creased from  the  larger  volume  of  blood  and  increased  ventricular 
action,  and  is  most  plain  when  the  vessels  are  not  sclerotic.  It  is  also 
found  in  ansemia.  Over  the  femoral  artery,  a  systolic  tone  is  heard 
which  is  convertible  into  a  murmur  on  pressure.  Traiibe's  double 
femoral  sounds  consist  of  two  spontaneous  (i.  e.,  produced  without 
pressure)  tones,  which  are  variously  explained,  probably  most  satis- 
factorily by  sudden  change  in  tension.  They  are  heard  best  when  the 
heart  is  strong  and  the  vessels  soft.  They  occur  in  other  conditions 
and  in  valvular  lesions,  and  may  be  confused  with  the  double  venous 
(Friedreich's)  tones,  which  are  heard  over  the  vein  in  tricuspid  leakage. 
Duroziez's  double  murmur  is  analogous,  but  consists  of  two  murmurs, 
which  may  be  elicited  by  slight  pressure  and  are  due  to  the  progress 
»nd  recession  of  blood  in  the  artery.    It  also  occurs  in  other  conditions. 

Diagnosis. — Physical  examination  by  inspection,  palpation,  per- 
owaon,and  auscultation,  in  the  order  named,  prevents  many  errors  in 
the  interpretation  of  murmurs.  The  cardinal  findings  are:  (a)  Dilata- 
ton  and  hypertrophy  of  the  left  ventricle;  (b)  the  pulsus  celer  and 
^^;  (c)  the  arterial  phenomena;  and  (d)  the  diastolic  murmur. 

Relaiive  aortic  regurgitcUion  (see  Etiology)  is  diflBcult  to  differentiate 
from  the  valvular;  the  murmur  is  not  the  typical  protracted  diastolic 
bniit,  but  rather  a  short  presystolic  (or  postdiastolic)  murmur  (Rosen- 
bach)  which  produces  a  short  "hufif"  after  the  second  aortic  tone. 
This  character  is  said  to  be  almost  pathognomonic.  The  pulse  in  rela- 
t?e  regurgitation  is  frequently  small,  tardy,  and  tense,  but  not  quick. 
Hypertrophy  of  the  left  ventricle  is  not  very  great.  The  murmur 
^^esfrom  time  to  time;  it  is  sometimes  short,  then  longer,  sometimes 
blowing,  and  again  coarse,  or  it  may  be  difficult  to  fix  as  to  systole  or 
diastole. 

Diastolic  murmurs  are  rarely  ancemic  {cardiopulmonary  or  June- 
"<^).  Clear  instances  exist,  however,  of  bruits  in  the  cava  and  other 
^ns.  These  murmurs  are  uneven,  and  are  stronger  in  the  beginning 
^  the  diastole.  Aortic  aneurysm  (q.  v.)  may  cause  confusion.  In 
^^^ lesions,  the  capillaries  are  poorly  filled  and  the  skin  is  cyanotic; 
^  aortic  regurgitation  the  arterioles  are  overfilled  and  the  skin  is  red. 
In  mitral  disease,  congestion  of  the  lung,  brown  induration,  and  dila- 
tion of  the  right  heart  obtain;  these  are  absent  in  aortic  leakage;  a 
httnorrhagic  nephritis  takes  the  place  of  the  analogous  brown  indura- 
tion of  the  lungs  of  mitral  lesions. 

^dative  heeding  by  vicarious  stretching  of  sound  valves,  by  growing 
*^osis,  and  by  calcification,  is  possible  but  infrequent. 


IV.    Aortic  Stenosis. 

Aortic  stenosis  is  the  most  infrequent  of  left-heart  lesions.  It  may 
^^^  congenitally,  in  which  case  the  conus  arteriosus  is  often  con- 
stricted  (Dittrich's  genuine   heart   stenosis).     It   occurs,   however, 
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thus  leading  to  increased  engorgement  and  blood  pressure  in  tlie  pulv 
monan-  circuit,  because  (a)  of  tliis  backward  pressure,  and  (b)  of  the 
onward  pressure  from  the  right  ventricle,  which  hj^ertrophies.     The 
lungs  are  enlarged  and  engorged,  their  vessels  dilate  and  may  Ijecome 
atheromatous,  possibly  causing  infarcts  in  the  lung,  and  connective 
tissue  development  (brown  induration )-  When  the  final  inevitable  we^k- 
eningof  the  right  ventricle  occurs  from  dilatation,  Lc,  broken  comjien 
sation,  the  right  auricle  is  engorged  and  relative  tricuspid  leakage  (i\  i, 
follows  from  dilatation.     The  venous  system  is  overloaded,  and  thi! 
results  in  stasis  and  cyanotic  induration  of  the  viscera,  liver,  and  kid 
neys,  and  often  in  cedema. 

Physical  Signs* — 1.  Inspection. — (a)  The  apex  may  be  normally 
located  or  di,H placed  fo  the  left — even  into  the  axilla  when  there  is  much 
dilatation.     The  heart  may  then  lie  lower  than  normaL    The  normal 
force  of  the  apex  beat  in  mitral  insufBciency  is  evidence  of  hypertrophy, 
(b)  Systolic   pulsaiion  in  the  second  left  interspace  indicates  a  wide 
pulmonary  artery  from  increased  tension  or  stasis,  and  (e)  a  dicuttoli 
shock  there  is  due  to  closure  of  its  valves;    (d)  precordial  prominenc 
occurs  in  yielding  chests  from  marked  cardiac  dilatation;   (e)  puha 
tiofif  either  epigastric  or  to  the  right  of  the  sternum,  results  from  dilata 
tion  and  hypertrophy  of  the  right  ventricle.    (/)  The  veins  are  enlarged 
and  pulsate  dnring  the  diastole  from  stasis,  and  sometimes  during  the 
systole  from  tricuspid  incompetency  (g,  x\)  or  patency  of  the  foramen 
ovale. 

2.  FalpatioE. —  (a)  The  apex  is  di^^loeafed  to  the  left:  (b)  the  pulmonary 
puhation  is  felt;  (c)  the  diaMolic  shock  of  the  forcibly  closing  pa/- 
numary  valve.^  is  very  often  palpable  by  placing  one  finger  over  the 
valves  and  another  over  the  apex  whereon  the  two  shocks  alternate; 
(d)  pulmfion  is  felt  to  the  right;  (e)  a  systolic  apical  thrill  is  often 
palpable  after  physical  or  psychical  excitement,  or  when  the  patient  lies 
on  his  left  side,  but  it  is  not  pathugnonionic.  (/)  In  pure  cases  the  pulse 
is  of  about  normal  tension  in  compensation,  or  becomes  lessened  with 
rupture  of  compensation.  Irregularity  i^^  not  very  common  and  the 
sphygmographic  tracing  is  not  characteristic. 

3.  Percussion. — This  shows  (a)  dilatation  of  the  right  ventricle  in 
compensated  cases,  which  is  commonly  followed  by  hyjxertropky. 
Dilatation  shows  dulness  and  palpatory  resistance  to  the  right  of  the 
sternum  (See  Plate  VIII,  Fig.  B).  Hypertrophy  without  dilatation  is 
usually  found  in  the  early  and  well  compensated  lesion.  It  should  be 
remembered  that  the  right  heart  bears  the  stress  of  this  lesion.  (6) 
The  left  ventricle  usoally  but  not  always  dilates  to  respond  to  the 
increased  amount  of  blood,  and  kyptrirophics  because  of  increased 
work  or  because  of  the  raising  of  arterial  pressure  by  carbon  dioxide. 

4.  Auscultation.— (a)  The  systolic  7nurmur  is  due  to  abnormal 
eddies  in  the  left  auricle  or  to  the  vibrations  caused  by  them  in  the 
mitral  valves;  it  most  often  gives  a  blowing  sounds  is  best  heard  oi^er 
the  apex^  which  is  less  covered  by  the  lung,  but  at  times  is  best  recog^ 
nized  over  the  pulmonary  area  or  auricle,  where  it  really  originates  andj 
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where  it  is  heard  especially  in  early  lesions.  It  is  transmitted  chiefly 
towards  the  left  interscapular  region,  and  to  the  left;  and  more  rarely  to 
theaorta,  carotids,  and  abdomen  (See  Plate  VIII,  Fig.  B) ;  it  is  at  times 
heard  intermittently,  in  certain  postures  only,  and  it  may  disappear 
with  weakening  of  the  heart.  In  very  rare  cases  it  is  entirely  absent 
Oatent).  (6)  The  first  mitral  tone  is  usually  absent  because  the  valves 
cannot  vibrate;  if  present  it  is  referable  to  conduction  from  the  tri- 
cuspid valve  or  to  contraction  of  the  ventricle.  When  obscured  by  the 
murmur,  it  may  sometimes  be  heard  by  lifting  the  stethoscope  a  little 
from  the  chest  wall.  In  cases  of  extreme  leakage,  the  murmur  replaces 
all  tones,  (c)  The  second  ptdraonic  sound  is  accentuated,  '*  hammer- 
like," and  is  a  measure  and  result  of  the  right  ventricular  hypertrophy 
(Skoda).  It  sometimes  reaches  the  vessels  of  the  neck.  When  the 
tricuspid  valves  become  relatively  insuflBcient,  it  usually  weakens; 
accentuation  is  absent  in  those  rare  cases  where  the  right  ventricle  does 
not  hypertrophy.  The  second  tone  at  the  base  is  sometimes  split,  (d) 
i  systolic  murmur  over  the  pulmonary  area  is  usually  propagated  from 
the  apex  or  is  due  to  vibrations  in  the  distended  pulmonary  artery. 

Diagnosis. — ^The  cardinal  features  are  (a)  the  systolic  murmur,  (6) 
the  accentuated  second  pulmonic  tone,  and  (c)  the  right-heart  changes. 

Excepting  the  etiological  diagnosis,  there  are  no  positive  criteria  by 
which  we  can  differentiate  a  muscular  (relative)  from  a  valvular  in^ 
sufficiency,  though  in  the  former  the  murmur  is  more  variable,  lessens 
with  digitalis,  and  is  not  associated  with  a  diastolic  murmur  which  is 
common  in  valvular  incompetency.  Pure  insuflBciency  is  very  excep- 
tional, being  usually  combined  with  some  mitral  stenosis  into  which 
insufficiency  may  eventually  pass.   (A  cure  is  thus  sometimes  effected.) 

From  the  functional,  accidental,  haemic,  or  cardiopulmonary  mur- 
wtif,  the  diagnosis  is  usually  easy.  This  murmur  is  inconstant,  is  often 
basal,  often  depends  on  posture  and  coughing  efforts,  is  circumscribed, 
sometimes  disappears  on  pressure,  is  not  typically  transmitted,  follows 
fever,  anaemia,  and  emphysema,  is  often  associated  with  the  venous 
hum  in  the  neck,  but  is  never  associated  with  typical  mitral  changes  in 
the  heart  tones  and  right  ventricle.  The  intensity,  timbre,  or  frimisse- 
««U,  of  the  murmur  must  not  alone  be  depended  upon.  So-called 
"hinctionar'  murmurs  are  usually  systolic. 

In  chlorosis,  we  may  obtain  a  haemic  murmur,  apparently  large  heart 
(because  the  lungs  are  poorly  expanded),  and  a  displaced  apex,  since  the 
diaphragm  stands  high  in  chlorosis;  deep  breathing  rapidly  decreases 
the  heart's  dulness. 

Pericardial  friction  (q.  v.)  may  simulate  any  endocardial  murmur 
(Skoda),  though  most  clinicians  find  little  difficulty  in  distinguishing 
them. 

Fraentzel's  general  rules  are  excellent  and  aid  in  accuracy:  (1)  Never 
Diake  a  diagnosis  just  before  death.  (2)  Remember  the  great  infre- 
quency  of  right-heart  lesions.  (3)  Avoid  complicated  diagnoses.  (4) 
Munnurs  are  subordinate  in  value  to  physical  findings  by  inspection, 
palpation,  and  percussion. 
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largely  in  the  aged.  The  valves  become  interadherent  or  thickened 
and  cal carious  masi?es  or  retraction  at  their  insertion  obstruct  the  ori- 
fice. Acute  endocarditis^  with  massive  vegetations,  may  produce  some 
stenosis.  It  is  usually  associated  with  aortic  incompetenc}^  although 
aortic  double  lesions  are  far  less  common  than  mitral.  Stenosis  of  th© 
aortic  orifice  is  a  better  term  than  aortic  stenosis. 

Mechanism,— The  rigid  valves  make  the  orifice  narrow,  and  at  the 
obstruction  a  systolic  murnior  originates.  The  resistance  to  the 
onward  flow  of  blood  from  the  left  ventricle,  leads  to  its  hyper* 
trophy.     The  pulse  becomes  small  and  slow  because  of  obstruction. 

Physical  Signs. — 1.  Inspectioii.^Some  precordial  prominence  may 
be  seen  in  yielding  chests.  The  apex  beat  is  sometimes  strong,  and  at 
times  somewhat  dislocated  to  the  left,  but  often  no  apex  is  seen,  either 
on  account  of  coincident  emphysema  or  because  the  heart's  recoil  is 
lessened  or  absent.  The  apex  sometimes  retracts  during  the  systole^ 
from  lack  of  tension  in  the  aorta  and  from  lessened  systolic  dislocatioil^ 
of  the  heart. 

2.  Palpation.— (a)  A  most  pronounced  systolic  thrill  is   often    felt 
over  the  second  right  interspace,  and  sometimes  is  propagated  over 
heart  and  into  the  cervical  vessels,    (b)  The  pylse  is  infrequent  ipubf 

Fio.  23, 


Fulso  tr»aiDS  in  itenOBis  of  the  iMrtio  orifice. 

Taru9),  because  the  systole  is  prolonged  and  the  coronary  arteries  are 
not  well  filled;  it  is  small  (p.  parvtis)^  from  obstruction  to  its  flow;  it 
is  tense  (p.  durus)^  from  hypertrophy  of  the  left  ventricle,  and  from 
arteriosclerosis;  and  it  is  exceedingly  slow  (p,  tardus)  with  tardy  up- 
and-down  stroke  and  some  retardation,  as  compared  with  the  apex 
beat.  A  strong  apex  beat  and  a  weak  radial  ptdse  suggest  aortic 
stenosis. 

3.  Percussion, — This  may  be  wholly  negative.  Concentric  hyper- 
trophy {i.  €,,  hypertrophy^  with  the  left  heart  chamber  smaller  tlian 
normal),  is  very  frequent.  Concentric  and  simple  hypertrophy,  which 
are  the  more  common,  as  the  stenosis  is  purer,  naturally  give  no  change^ 
on  percussion.  Dilatation  is  sometimes  present,  giving  slight  dulnesi 
to  the  left,  especially  with  aortic  regurgitation,  renal  contraction,  or 
atheroma.  In  rare  instances,  hypertrophy  and  dilatation  are  both 
absent. 

4.  AuBcultation. — Auscultation   gives    (a)   a  systolic    murmur  ovi 
the  aortic  area,  which  is  sometimes  soft  but  more  often  long,  sa^i 
whistling,  or  musical,  and  is  transmitted  with  the  blood  current  in 
the  aorta,  the  descending  aorta  in  the  lr>ack,  and  its  vessels  (Plate  VIT 
Fig,  A).     It  is  frequently  heard  over  the  entire  heart,  and  at  times  ii 
heard  at  some  distance  from  the  chest.    It  is  not  proportionate  to  t! 
intensity  of  the  lesion,  and  disappears  with   broken  compensation? 
(b)  The  second  aortic  sound  is  iveak,  from  poor  filling  of  the  aorta  and 
weak  closure  of  the  altered  valves,  or  it  is  absent,  when  combined  with 
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aortic  regurgitation';  (c)  when  the  second  aortic  sound  is  absent,  the 
second  miircd  tone,  or  indeed  all  the  heart  tones,  are  weak  or  absent. 
(i)  A  systolic  tone  is  heard  over  the  aorta. 

Diagnosis. — ^The  lesion  may  be  a  favorable  sign,  because  it  is  some- 
times a  healing  of  an  aortic  regurgitation.  Aortic  stenosis  is  a  fre- 
quent surprise  at  autopsy,  having  run  a  latent  course.  The  cardinal 
symptoms  are  (a)  systolic  murmur  with  propagation  into  the  large 
vessels,  which  is  frequently  heard  over  the  entire  heart;  (b)  a 
systolic  Jrimissement  over  the  aortic  area;  (c)  the  small,  tardy, 
slow  pulse,  in  contrast  to  the  strong  apex  beat.  A  diagnosis  should 
be  reserved  unless  these  signs  are  present.  As  the  lesion  is  uncom- 
mon, its  frequent  diagnosis  implies  confusion  with  (i)  accidental  mur- 
nurSf  which  are  variable  but  which  may  resemble  a  slight  stenotic 
murmur,  (ii)  Acvie  endocarditic  vegetatiofis;  these  usually  give  a  soft 
munnur  which  becomes  harsher  if  actual  stenosis  ensues,  (iii)  Athe- 
roma of  the  aorta,  or  acute  aortitis,  where  the  murmur  is  more  localized 
over  the  aorta,  the  second  aortic  tone  is  ringing  or  metallic,  and  the  pulse 
is  generally  proportionate  to  the  apex  beat.  Atheroma  is  the  most 
frequent  cause  of  diagnostic  error;  it  is  very  common,  while  experi- 
enced clinicians  see  few  cases  of  pure  aortic  stenosis,  (iv)  Aneurysm 
(y.  v.),  which  is  often  distinguishable  by  its  pressure  symptoms. 


V.    Blitral  InsufBiciency. 

Mitral  insuflBciency  (incompetency,  regurgitation)  is  the  most  fre- 
quent valvular  lesion.  It  is  (a)  valvular,  from  adhesions  between  the 
valves  or  chordae  or  ventricular  wall,  from  vegetations,  from  thickening 
with  retraction,  from  valvular  aneurysm  or  perforation,  or  from  shrink- 
age or  rupture  of  the  papillary  muscles  or  chordse;  or  it  is  (b) 
muscular,  from  relative  insufficiency  due  to  such  relaxation  of  the 
ventricular  muscle  that  the  valves  will  not  cover  the  orifice;  it  is  most 
common  in  hypertrophy  with  dilatation,  resulting  from  hard  work, 
atheroma,  nephritis,  syphilis,  alcoholism,  myocarditis,  adherent  peri- 
cardium, and  exophthalmic  goitre;  (c)  rupture  of  the  mitral  cusps  is 
very  uncommon.  Bari^  collected  35  cases  of  valvular  rupture,  of  which 
45.7  per  cent,  were  aortic,  45.7  per  cent,  were  mitral,  and  8.6  per  cent, 
were  tricuspid. 

Mechanism . — During  the  systole,  a  backward  flow  occurs  through 
the  incompetent  valves  into  the  left  auricle,  which,  as  it  also  receives 
blood  from  the  lung  veins,  must  first  dilate  and  later  hypertrophy,  as 
far  as  its  slight  musculature  can  admit.  The  left  ventricle  dilates  be- 
{^useit  receives  in  the  diastole  more  blood  than  normal  ( ?.  e.,  the  usual 
inflow  plus  the  already  regurgitated  blood),  and  it  hypertrophies  he- 
cause  its  work  is  increased.  In  aortic  lesions,  the  first  and  greatest 
^in  is  felt  in  the  left  ventricle,  but  mitral  lesions,  by  coiitresting  the 
'ungs,  throw  the  most  work  on  the  right  heart.  The  stasis  in  the  left 
auricle  is  transmitted  to  the  pulmonary  veins,  capillaries,  and  arteries, 
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thus  leading  to  increased  engorgement  and  blood  pressure  in  the  pul- 
monary circuit,  because  (a)  of  this  backward  pressure,  and  (ft)  of  thci 
onward  pressure  from  the  right  ventricle,  which  hypertrophies.    TheJ 
kings  are  enlarged  and  engorged,  their  vessels  dilate  and  may  become 
atheromatous,  possibly  causing  infarcts  in  the  lung,  and  connective^ 
tissue  development  (brown  induration).  When  the  final  inevitable  weak- 
ening of  the  right  ventricle  occurs  from  dilatation,  I.e.,  broken  compen- 
sation, the  right  auricle  is  engorged  and  relative  tricuspid  leakage  ( r»  i.)  1 
follows  from  dilatation.     The  venous  system  is  overloaded,  and  thia^ 
results  in  stasis  and  cyanotic  induration  of  the  viscera,  liver,  and  kid- 
neys, and  often  in  cedema. 

Physical  Signs. — l.  Inspection. — (a)  The  apex  may  be  normally' 
located  or  dLiplaccd  to  the  left — even  into  the  axilla  when  there  is  much 
diiatatioiu     The  heart  may  then  lie  lower  than  normal.    The  normal 
force  of  the  apex  beat  in  mitral  insufficiency  is  evidence  of  hyperirophi/m% 
(b)  Systolic   pulsatwn  in  the  second  left  inters  pace  indicates  a   wide 
pulmonary  artery  from  increased  tension  or  stasis,  and  (c)  a  diwttolit 
shock  there  is  due  to  closure  of  its  valves;   (d)  precordiai  prontinenci 
occurs  in  yielding  chests  from  marked  cardiac  dilatation;  {e)  ptd^ta-* 
Hon,  either  epigastric  or  to  the  right  of  the  steruuni,  results  from  dilata- 
tion and  hypertrophy  of  the  right  ventricle.    (/)  The  veins  are  enlarged] 
and  pulsate  during  the  diastole  from  stasis,  and  sometimes  during  tli 
systole  from  tricuspid  incompetency  {q.  v.)  or  patency  of  the  fomrnei] 
ovale. 

2.  Palpation. —fa)  The  apex  is  dislocafed  to  the  left;  (b)  the  pidmofxar 
pifhafion  is  felt;     (c)  the  diastolic  shock  of  the  forcibly  closing  piil^ 
inonari^  valves  is  very  often  palpable  by  j)lacing  one  finger  over  the 
valves  and  another  over  the  apex  whereon  the  two  shocks  alternate ^j 
(d)  pulsation  is  felt  to  the  righi;    {e)  a  systolic  apical  thrill  is  often 
palpable  after  physical  or  |Ksyc!iical  excitement,  or  when  the  patient  \ies\ 
on  his  left  sirk%  but  it  is  nut  pathognomonic.   (/)  In  pure  cases  the  pulse ' 
is  of  about  normal  tensityn  in  compensation,  or  becomes  lessened  with 
rupture  of  compensation.     Irregularity  is  not  very  common  and  the^ 
sphygmographic  tracing  is  not  characteristic,  ^M 

3.  Percussion. — This  shows  ia)  dilatation  of  the  right  ventricle  in" 
compensated   cases,   w^iich    is   commonly   followed    by    kyj}ertrophy,^ 
Dilatation  shows  dulness  and  palpatory  resistance  to  the  right  of  tho^l 
sternum  (See  Plate  VIII,  Fig.  B).     Hypertrophy  without  dilatation  if" 
usually  found  in  the  early  and  well  compensated  lesion.     It  should  be 
rememliered  that  the  right  heart  bears  the  stress  of  this  lesion,  (b) 
The  left  ventrlvle  usually  but   not  always  dilates  to  respond  to  the 
increased  amount  of  blood,  anxl  hypertrophies  because  of  increased 
work  or  because  of  the  raising  of  arterial  pressure  by  carbon  dioxide, 

4.  Auscultation. ^ — (a)  The   iiystoli^j   murmur   is    due    to    abnorm 
eddies  in  the  left  auricle  or  to  the  vibrations  caused  by  them  in  th 
mitral  valves;  it  most  often  gives  a  blowing  sound,  is  best  heard  ov 
the  apeXf  which  is  less  covered  by  the  iung,  but  at  times  is  best  recog- 
nized over  the  pulmonary  area  or  auricle,  where  it  really  originates  and 
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where  it  is  heard  especially  in  early  lesions.  It  is  transmitted  chiefly 
towards  the  left  interscapular  region,  and  to  the  left;  and  more  rarely  to 
theaorta,  carotids,  and  abdomen  (See  Plate  VIII,  Fig.  B) ;  it  is  at  times 
heard  intermittently,  in  certain  postures  only,  and  it  may  disappear 
with  weakening  of  the  heart.  In  very  rare  cases  it  is  entirely  absent 
flatent).  (6)  The  first  mitral  tone  is  usually  absent  because  the  valves 
cannot  vibrate;  if  present  it  is  referable  to  conduction  from  the  tri- 
cuspid valve  or  to  contraction  of  the  ventricle.  When  obscured  by  the 
murmur,  it  may  sometimes  be  heard  by  lifting  the  stethoscope  a  little 
from  the  chest  wall.  In  cases  of  extreme  leakage,  the  murmur  replaces 
all  tones,  (c)  The  second  ptdmonic  sound  is  accentuated,  "  hammer- 
like," and  is  a  measure  and  result  of  the  right  ventricular  hypertrophy 
(Skoda).  It  sometimes  reaches  the  vessels  of  the  neck.  When  the 
tricuspid  valves  become  relatively  insuflBcient,  it  usually  weakens; 
accentuation  is  absent  in  those  rare  cases  where  the  right  ventricle  does 
not  hypertrophy.  The  second  tone  at  the  base  is  sometimes  split,  (d) 
A#yitoiic  murmur  over  the  pulmonary  area  is  usually  propagated  from 
the  apex  or  is  due  to  vibrations  in  the  distended  pulmonary  artery. 

INBgnosis. — ^The  cardinal  features  are  (a)  the  systolic  murmur,  (6) 
the  accentuated  second  pulmonic  tone,  and  (c)  the  right-heart  changes. 

Excepting  the  etiological  diagnosis,  there  are  no  positive  criteria  by 
which  we  can  differentiate  a  muscular  (relative)  from  a  valvular  in- 
^fficitney,  though  in  the  former  the  murmur  is  more  variable,  lessens 
with  digitalis,  and  is  not  associated  with  a  diastolic  murmur  which  is 
common  in  valvular  incompetency.  Pure  insufficiency  is  very  excep- 
tional, being  usually  combined  with  some  mitral  stenosis  into  which 
"*^fficiency  may  eventually  pass.   (A  cure  is  thus  sometimes  effected.) 

From  the  functional,  accidental,  haemic,  or  cardiopulmonary  mur- 
**''»  the  diagnosis  is  usually  easy.  This  murmur  is  inconstant,  is  often 
**sal,  often  depends  on  posture  and  coughing  efforts,  is  circumscribed, 
sometimes  disappears  on  pressure,  is  not  typically  transmitted,  follows 
fc^r,  anaemia,  and  emphysema,  is  often  associated  with  the  venous 
"Wn  in  the  neck,  but  is  never  associated  with  typical  mitral  changes  in 
«c  heart  tones  and  right  ventricle.  The  intensity,  timbre j  or  frimisse- 
J^i  of  the  murmur  must  not  alone  be  depended  upon.     So-called 

"Actional "  murmurs  are  usually  systolic. 

An  chlorosis,  we  may  obtain  a  haemic  murmur,  apparently  large  heart 
wcause  the  lungs  are  poorly  expanded),  and  a  displaced  apex, since  the 
^hragm  stands  high  in  chlorosis ;  deep  breathing  rapidly  decreases 
™  heart's  dulness. 

^^ricardial  friction  (q.  v.)  may  simulate  any  endocardial  murmur 
^oda),  though  most  clinicians  find  little  difficulty  in  distinguishing 
them. 

Fracntzel's  general  rules  are  excellent  and  aid  in  accuracy:  (1)  Never 
™*ke  a  diagnosis  just  before  death.  (2)  Remember  the  great  infre- 
^tncj  of  right-heart  lesions.  (3)  Avoid  complicated  diagnoses.  (4) 
Murmurs  are  subordinate  in  value  to  physical  findings  by  inspection, 
Pilpatioo,  and  percussion. 
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VI,    Mitral  Stenosis. 


Pure 


b 


stenosis  of  the  mitral  orifice  is  rare  and  is  an  almost  <^oi^^w^H 
anatomical  associate  of  mitral  leakage.    The  mitral  valves  are  so  gr&W^^ 
together  or  the  ring  so  constricted  as  to  well  justify  the  name  used  by 
Corrigan , ''  the  button-hole  contraction.  **    The  orifice  in  extreme  cases 
is  funnel-shaped.    It  is  more  frequent  in  the  young  and  in  women  (76 
per  cent,  of  the  eases).  H 

Mechanism*— The  stenosis  obstructs  the  diastolic  passage  of  the  ™ 
blood  into  the  left  ventricle  from  the  left  auricle,  wliich  consequently 
dilates  and  later  hypertrophies.  The  enlarged  auricle  may  compress 
the  adjacent  bronchus  or  recurrent  laryngeal  nerve.  The  stasis  is  pro- 
pagated backward  through  the  lungs  to  the  right  ventricle,  whose 
dilatation  and  hypertrophy  cause  the  large  right  heart  and  the  in- 
creased pressure  in  the  lesser  circulation*  The  effects  on  the  right 
heart  and  hmgs  are  more  severe  than  in  mitral  insufficiency.  The  right 
auricle  also  dilates  when  the  later  venous  stasis  follows.  Thrombi  m 
either  auricle  may  dislodge  and  produce  pulmonary  or  arterial  infarc- 
tion.   The  arterial  system  is  naturally  filled  but  poorly. 

Physical  Signs.— 1.  Inspection. — This  reveals  (a)  precordial  dis* 
iention,  (b)  epigastric  puLmtion,  and  (c)  a  diffuse  cardiac  shock;  (d)  the 
apex  beat  may  in  comparison  be  small,  and  (e)  two  impulses  or  shocks 
may  be  seen  in  the  second  left  interspace;  one  is  systolic,  from  systolic 
filling  of  the  pulmoniiry  a^te^)^  and  the  other  is  diastolic,  from  pul- 
monary valve  closure  under  high  tension.  All  these  findings  depend 
on  changes  in  the  right  heart. 

2.  Palpation. — Palpation  confirms  the  above,  especially  (a)  the  ape: 
beat,  which  is  often  weak  in  comparison  with  the  diffuse  heart  iiupu 
(b)  the  snap  of  the  second  pulmonic  sound,  (c)  the  pulsating  right  heart, 
and  also  (d)  a  prcsifMlolie  (more  rarely  diastolic)  thrill  {frlmissevunfii 
caiaire)  which  is  usually  limited  to  the  apex,  ends  with  the  snappy  first 
upex'ione,  and  is  felt  sometimes  only  in  the  left  lateral  posture,  after 
exertion  or  when  the  arms  are  raised.    Its  mechanism  is  identical  with 
that  of  the  murmur  (q.  v.).     {e)  The  puhe  is  often  irregular  even  with 
good  compensation,  especially  in  cases  of  pure  stenosis,  and  is  usually^ 
small  and  of  knc  tension,  because  the  aorta  is  poorly  filled.    It  som< 
times  seems  hard,  and  at  times  its  weakness  contrasts  conspicuousi 
with  the  active    heart    impulse.     The  pulse  is    not   pathognomoni 
but    merely  suggestive;  the  sphygmograph  confirms   the  palpato 
findings. 

3.  Percussion. — (a)  The  right  ventricle  in  the  earlier  stages  may  be 
only  hypertrophied,  which  does  not  show  on  percussion.  D'  '  '  % 
wnthoiit  hypertrophy  exists  in  few  cases  fortunately,  for  the  pi  s- 
is  then  poor.  Most  commonly  hjT^>ertrophy  and  dilatation  corxist,  the 
latter  giving  increased  dulness  to  the  right,  as  is  the  case  in  mitral  in^ 
sufficiency,  (b)  The  left  vvidfide  in  many  cases  of  dominant  stena^i 
shows  concentric  atrophy,  so  that  at  autopsy  it  looks  like  a  mere  appe 


pe^ 
artX 


MITRAL  STENOSIS  411 

dage  to  the  huge  right  heart.  It  is  sometimes  both  hypertrophied  and 
dflated,  for  wluch  the  following  reasons  have  befen  assigned :  Marked 
concomitant  mitral  leakage;  stasis  with  increase  in  the  blood  of  car- 
bon dioxide,  which  raises  the  blood  pressure;  coincident  adherent 
pericardium,  nephritis,  atheroma,  or  aortic  disease,  all  of  which  lead 
to  changes  in  the  left  ventricle,  (c)  The  auricles  are  distended,  much 
of  the  dulness  under  or  beyond  the  sternum  being  due  to  the  dilated 
right  auricle  and  that  above  and  to  the  left,  to  the  left  ventricle. 
(The  right  conus  arteriosus  and  the  pulmonary  trunk  are  found 
widened  at  autopsy.)  Increased  dulness,  due  apparently  to  dilatation 
of  the  various  chambers,  is  often  caused  merely  by  their  dislocation  by 
the  wide  right  ventricle. 

4.  inflcultatioii. — (a)  An  apical  presystolic  murmur  is  important. 
It  occurs  at  the  end  of  the  diastole  just  before  the  ventricular  systole, 
i' «.,  during  the  auricular  systole  which  forces  the  blood  through  the 
narrowed  ring  or  rigid  adherent  valves.  Corresponding  with  the  energy 
<rf  that  chamber,  it  is  loudest  at  the  incipiency  and  ending  of  the 
munnur.  It  so  closely  precedes  the  ventricular  systole  that  it  is  often 
called  systolic  by  physicians  and  is  almost  invariably  mistaken  by 
students.  It  is  rarely  a  blowing  sound,  but  usually  snoring,  rolling, 
sounding  like  R-R-R-P,  after  which  comes  the  loud  first  tone.  It  is 
pooriy  propagated  as  a  rule,  corresponding  to  the  localized  thrill 
(t.«.),  but  may  in  exceptional  cases,  be  heard  in  the  axilla  or  back. 
It  is  most  variable,  often  being  absent  even  with  great  stenosis,  and 
appearing  again  only  after  exertion ;  it  is  absent  when  the  heart  weakens 
Md  before  death,  whence  the  importance  of  Rule  4  of  Fraentzel  (see 
DiAQxosis  of  Mitral  Insufficiency).  It  is  rarely  diastolic.  (6)  Marked 
<^entuaiion  of  the  second  pulmonic  sound  is  the  proof  and  measure  of 
'hypertrophy  of  the  right  ventricle  from  pulmonary  congestion.  Its 
»hsence  is  a  poor  prognostic.  It  usually  weakens  when  relative  tri- 
cuspid leakage  intervenes  and  thereby  lessens  the  tension  in  the  lungs. 
The  accentuation  rarely  reaches  the  cervical  vessels,  (c)  Splitting  or 
^^plication  of  the  second  pulinonic  sound  is  due  to  difference  in 
^sion  in  the  two  arterial  trunks,  the  aortic  valves  closing  first  and 
Diore  weakly.  The  doubling  is  best  heard  at  the  base  and  is  often 
propagated  into  the  neck  or  axilla,  {d)  The  usually  loud  firat  mitral 
"^  is  explained  in  various  ways;  viz.,  by  difference  in  tension  of  the 
^ves  during  the  systole  and  diastole  or  by  a  vigorous  contraction  of 
^left  ventricle  upon  little  blood.  It  is  sometimes  heard  at  a  distance 
^several  feet,  (e)  The  second  mitral  tone  is  weak  because  of  poor 
filling  of  the  aorta  or  because  the  right  heart  comes  forward  more  than 
^^^'  This  tone  may  be  split  at  the  apex  (the  ** postman's  knock*'), 
^i  may  be  present  early  in  this  lesion;  the  cause  of  the  splitting  is 
"^  subject  of  variant  discussion. 

IMlgnoflifl. — The  cardinal  signs  are  (a)  the  presystolic  thrill  and 
bruit;  (6)  the  involvement  of  the  right  heart;  (c)  the  accentuated 
*fW)nd  pulmonic  sound;  (d)  the  small  pulse,  which  is  less  important 
tod  (e)  loud  first  apical  tone. 
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The  thrill  and  bruit  are  also  found  in  other  conditions,  as  in  aortic 
insufficiency  (Flint's  mormur),  in  wliich  the  vascular  phenomena  and 
the  involvement  of  the  left  heart  are  sufficiently  distinctive,  though  one 
out  of  every  three  cases  of  aortic  leakage  is  complicated  by  mitra 
stenosis.  The  bruit  has  also  been  heard  in  lesions  leading  to  dllatatioi! 
of  the  left  ventricle,  such  as  adherent  pericardium,  whence  the  rule  that 
the  diagnosis  of  mitral  stenosis  must  be  conservative  when  there  is 
clear  history  of  pericarditis  or  where  the  left  ventricle  is  dilated. 

When  the  thrill  and  murmur  are  absent,  the  diagnosis  can  very  often 
be  made  by  the  other  cardinal  symptoms. 

It  has  been  held  that  (a)  an  absence  of  the  murmur  indicates  a  slight 
lesion,  as  also  does  (6)  a  presystolic  murmur;  (c)  a  diastolic  murmur 
indicates  a  severe  stenosis;  and  (d)  absence  of  the  murmur  with  irregu- 
larity is  indicative  of  the  most  serious  lesion*  H 
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In  cwi^unetion  with  this  table*  Plate  VIII  should  be  consulted. 


Tn.  Pulmonary  Insufficiency* 

Pulmonary  insufficiency,  of  which  Bari^  has  collected  58  cases,  ii 
most  uncommon  and  is  often  combined  with  pulmonary  stenosis  or 

other  rare  right-heart  anomalies.    It  is  (a)  congenital,  resulting  from 


PULMONARY  STENOSIS  413 

foetal  endocarditis  or  from  supernumerary,  or  rudimentary  valves; 
(6)  acquired  from  rheumatism,  from  sepsis,  which  destroys  the  valves 
by  ulceration  or  from  atheroma;  or  it  is  very  rarely  (c)  relative  from 
extreme  intrapulmonary  blood  pressure,  or  from  embolism  of  the 
pulmonary  trunk  or  its  branches. 

Mechanism. — ^The  mechanism  is  analogous  to  that  of  aortic  insuffi- 
ciency except  that  the  right  heart  suffers  instead  of  the  left  and  the 
arterial  phenomena  are  manifest  in  the  area  of  the  pulmonary  artery. 

Physical  Signs. — 1.  Inspection. — ^The  right  heart  is  dilated  and 
hypertrophied,  and  pulsates  under  and  to  the  right  of  the  sternum. 
It  may  slightly  dislocate  the  apex  to  the  right.  A  systolic  dynamic 
pulsation  may  be  seen  over  the  pulmonary  trunk,  which  is  also 
dilated. 

2.  Palpation. — ^This  determines  the  diffuse  right-heart  impulse  in 
20  per  cent,  of  cases,  and  a  diastolic  thrill  over  the  pulmonic  area, 
though  the  apex  beat  is  normal  or  weak  and  the  radial  pulse  is  practically 
normal. 

3.  Percussion. — Percussion  confirms  the  schematic  expectation  that 
the  right  ventricle  should  be  dilated  because  of  the  backward  fall  of  the 
regurgitant  column  of  blood  and  should  be  hypertrophied  to  maintain 
the  onward  flow  under  this  burden.  The  left  ventricle  is  normal  or 
sometimes  atrophic.     (See  Plate  VIII,  Fig.  E.) 

4.  Auscultation. — A  diastolic  murmur  is  heard,  which  is  propagated 
down  the  sternum  over  the  right  ventricle.  This  bruit  may  be  confused 
^th  that  of  aortic  leakage,  aneurysm,  a  dislocated  aorta,  functional 
venous  murmurs,  congenital  anomalies  of  the  vessels,  or  patent  foramen 
ovale.  The  second  pulmonic  and  the  second  tricuspid  tones  are  weak 
Of  ohieni  and  are  replaced  by  the  murmur.  The  bruit  is  but  rarely 
h«afd  in  the  neck  and  the  normal  second  arterial  tone  is  heard  over  the 
^J^tids  (see  Aortic  Insufficiency).  A  systolic  murmur  (heard  in  25 
P'  cent,  of  cases)  over  the  pulmonary  trunk  is  due  to  vibrations  in 
Jts  Walls  or  to  coincident  stenosis  of  the  pulmonary  ring.  A  double  tone 
j^^  been  heard  over  the  lung,  as  well  as  variation  in  the  respiration 
during  the  systole, — a  capillary  pulse  in  the  pulmonary  vessels. 


VnL  Pulmonary  Stenosis. 

.    *  H«  etiology  will  be  considered  under  diagnosis  and  under  congen- 
.i^^art  lesions. 


ichanism  and  Phsrsical  Signs.— l.  Inspection.— Inspection  shows 
Pj^^^^^^ixlial  bulging  over  the  right  heart;  it  also  discloses  a  diffuse  heart 
?J^^^*c  from  hypertrophy  and  dilatation  of  the  right  heart.  The  apex 
"^^^  is  often  weak  or  absent. 

*;    ^iliMtion. — Palpation  confirms  the  above  and  reveals  a  systolic 
thnu  in  ^ijg  \^ii  second  interspace.    The  pulse  is  negative  or  weak. 

*•  Pereiuiion. — Percussion  shows  an  area  of  increased  dulness  over 
the  rig}ii  heart  from  dilatation* 
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4.  Auscultation. — On  auscultation^  a  loud  and  usually  whistling 
musical  systolic  murmur^  caused  by  the  stenosis,  is  often  but  not 
ways  heard  and  the  first  and  second  pulmonic  tones  (and  hence  also  t 
second  tricuspid)  are  weak  or  absent  from  poor  filling  of  the  pulmona 
vessel  and  from  valve  alteration.     (See  Plate  VIII,  Fig.  E.) 

Diagnosis. — The  most  frequent  form  is  (a)  the  congenital,  which 
due  to  malformation,  myocarditis,  or  endocarditis,  and  is  usually  as: 
dated  with  other  kindred  lesions  (e.  jr.,  open  ductus  Botalli  or  foram< 
ovale).  The  obstruction  may  be  below  the  valves,  from  myocarditi 
scars  narrowing  the  conus  arteriosus,  in  which  case  the  second  pulmonic 
sounii  is  accentuated;  or  it  may  be  at  the  valves  or  in  the  trunk  of  th( 
arten%  Congenita!  cyanosis  and  acquired  pulmonary  tuberculosis  ai 
common.  The  murmur  may  be  heard  in  the  neck*  (b)  The  acquiu 
valvular  form  is  rare.  Atheroma  or  gummata  maybe  causal.  The  thri 
is  also,  tlinugh  far  less  frequently,  felt  in  accidental  murmurs  an* 
murmur  over  this  area  is  most  common,  because  the  walls  of  the  arter 
are  so  thin  and  compressible  as  to  vibrate  easily.  These  **  functional 
murmurs  are  so  common  in  this  locality  as  well  to  justify  Fraentzel 
rule  to  observe  extreme  caution  in  the  diagnosis  of  right-heart  lesions  i 
the  adult.  Functional  murmurs  may  occur  (i)  in  health;  (ii)  aft< 
fevers;  (iii)  in  anaemia;  (iv)  as  the  cardiopulmonarj^  murmur.  Th 
organic  murmur  rarely  reaches  the  jugular  or  cervical  vessels.  The  h 
heart  is  frequently  atrophic.  When  tFie  acquired  stenosis  is  beyond  t 
valve  in  the  pulmonarv'  trunk  or  lungs,  the  murmur  is  heard  most  ad 
vantageously  beside  the  right  border  of  the  sternum  or  in  the  back^  an' 
the  second  pulmonic  sound  is  loudly  accentuated,  from  which  points 
diagnosis  may  occasionally  be  made.  In  atresia  of  the  orifice  80 
cent,  of  the  subjects  die  in  the  first  year. 


IX.  Tricuspid  Insufficiency. 

Etiology. — (a)  The  congenital  form  is  most  rare,  isolated  tricuspi 
disease  occurring  in  0.8  per  cent,  of  cases  of  valvular  lesions.  The  v 
osity  of  the  blood  in  the  right  heart  tends  to  prevent  endocarditis,  ci 
cept  in  fretal  life  w^hen  the  blood  is  arterial.  Myocarditis  or  uleeratii 
endocarditis  may  exceptionally  occur,  (b)  Of  acquired  forms,  the  reh 
five  insufficinicy  is  ver}^  common »  resulting  from  (i)  valvular  lesions  c 
the  left  heart,  especially  mitral  stenosis;  (ii)  obstructive  lung  lesion 
such  as  induration  or  emphysema;  (iii)  possibly  abdominal  lesiot 
which  reflexly  contract  the  pulmonary. vessels,  and  (iv)  in  severe  ana 
mias  (Leube);  in  amemic  regurgitation  cyanosis  and  dyspncea  are  m 
observed. 

Mechanism. — Whatever  the  cause  of  the  high  pressure  in  the  les: 
circulation,  it  leads  to  dilatation  and  hypertrophy  of  the  right  ventricle 
Extreme  dilatation  stretches  the  tricuspid  orifice  so  that  the  valves  are 
incompetent  to  close  it,  and  relative  leakage  occurs.  The  leak  back* 
ward  into  the  right  auricle  produces  its  dilatation  and  hj^iertrophv 
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a  STStolic  murmur  and  a  systolic  pulse  in  the  veins  of  the  neck  and 
Kvcr. 

Physical  Signs. — 1.  Inspection,  (a)  A  positive  (systolic)  pulse  in 
the  jugular  veins  is  absolutely  pathognomonic  and  is  due  to  systolic 
entrance  of  blood  into  the  veins  from  the  right  ventricle  through  the 
insuflSdent  valves.    It  is  presystolic-systolic  and  is  known  as  positive  to 
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Negative  (diastollo-pFesyttolio)  venous  pulse.    (After  Riegel  and  Sahli.) 

<Merentiate  it  from  the  negative  or  diastolic  venous  pulse  which  is 
observed  in  many  other  conditions^  and  is  eitherphysiological,  as  on  deep 
iMpiration  caused  by  temporary  damming  back  of  the  blood  by  the 
auricular  systole,  or  pathological,  as  in  stasis.  It  is  seen  best  on  the  right 
side  because  of  the  more  direct  (vertical)  connection  with  the  right 
innominate  vein.  A  certain  degree  of  heart  force  is  necessary  for  its 
Pjpduction,  and  it  may  cease  therefore  when  the  heart  grows  weak. 
Digitalis  may  cause  it  to  reappear  in  cases  of  relative  and  sometimes  of 
^^nic  leakage.  It  is  best  seen  when  the  patient  is  in  the  dorsal  decu- 
bitus. To  avoid  confusion  with  pulsation  transmitted  from  the  carotids, 
^carotid  should  be  compressed  as  low  down  as  possible,  or  the  pul- 
'^ting  jugular  vein  should  be  compressed  at  the  middle;  the  upper  part 
^n  then  pulsate  if  the  carotids  beat  against  it  (transmitted  pulsation) 
^^^  the  lower  part  will  beat  if  the  pulsation  is  in  the  vein  itself.    Though 

Fio.  25. 


Poeitive  (preeyBtolic-flystoUc)  venous  pulse.    (^Vfter  Riegel.) 

*!^secn  most  advantageously  in  the  internal  jugular  vein,  it  is  some- 
tmes  seen  in  the  vena  cava  inferior  or  in  the  veins  of  the  chest  and 
^J^mities.  It  is  difficult  to  determine  when  the  heart  is  rapid  or  irreg- 
y**f-  (6)  A  liver  pulse,  systolic  in  time,  venous  regurgitant  in  origin, 
w  also  pathognomonic  of  this  disease,  (c)  The  ricjht  heart  pulsates 
^'y,  while  the  apex  beat  is  weak. 
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2.  Palpation. — (a)  This  aids  in  determining  the  systolic  phase  of 
the  venous  pulse,  and  [h)  it  establishes  the  systolic  venom  ptdsaiion  o^ 
the  Iwer,  which  expands  in  the  bimanual  examination.    It  ise-asier 
find,  and  often  earlier  to  appear  than  the  jng^ular  pulsation.     It  mu 
not  be  confnsed  with  an  arterial  liver  pulse,  which  occurs  in  cases 
aortic  leakage,  exophthalmic  goitre,  and  of  liver  inflammation,  but 
less  expansile  than  throbbing,     (c)  A  ffpstolic  thrill  over  the  tricuspt 
area;    (d)  tones  or  thrills  over  the  peripheral  veins;   and,  (e)  a  we 
apex  and  radial  pnhe  are  also  found. 

3.  Percussion, — This  sliows  increased  dulness  to  the  right,  from 
distension  of  the  right  auricle  and  ventricle.    Changes  in  the  left  hea. 
may  indicate  an  older  valvular  lesion  which  leads  up  to  the  tricuspi 
leakage.     (See  Plate  VIII,  Fig,  D.) 

4.  Auscultation. — (a)  A  sijsfoUc  murmur  is  heard  over  the  tricuspid 
region;  it  may  have  a  different  quality  from  that  of  the  causal  mitral 
lesion.    Unlike  the  murmur  caused  by  mitral  lesions,  it  is  rarely  beard 
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niiuitr&tiuK  the  influence  of  r«ip»ratioij  on  Uie  ptJtiitivp  ^jjrf?»y^toli«-i»yjJlijJic)  venouA  ptilse  of  tli* 

iuRutm'  vein.    ^ After  Kovaca.j 

in  the  back.  The  murmur  is  absent  when  the  right  heart  is  weak, 
cause  it  then  fails  to  produce  the  necesisary  \ihration  or  eddy,  (b)  Thi 
second  pulmonic  sound  is  weak  because  the  pulmonary  circuit  is  poorly 
filled.  This  tone  often  varies  with  the  changing  activity  of  the  rigl 
ventricle.  It  may  remain  accentuated  even  with  tricuspid  leaka] 
when  the  ventricle  is  fainy  strong,  (c)  Over  the  cervical  veins  may 
heard  a  systolic  tone  referable  to  closure  of  valves  in  the  veins;  or  thi 
tone  may  be  double,  or  presystolic-systolic;  or  venous  murmurs  ma; 
take  the  place  of  the  single  or  double  tone. 

Diagnosis. — An  isolated  lesion  is  most  rare.  The  relative  insufiB- 
ciency  is  diagnosticated  by  means  of  (a)  the  etiology,  (fr)  the  large  right 
heart,  (c)  the  systolic  murmur,  (d)  the  positive  venous  pulse  in  the 
neck,  and  {e)  the  weak  second  pulmonic  tone.  Even  when  tricuspid 
incompetency  is  apparently  the  only  lesion,  it  should  be  remembered 
that  rest  or  digitalis  very  often  brings  out  a  causal  mitral  lesion,  Mucl 
is  said  regarding  the  **safety  valve"  action  of  the  tricuspid  valves 
which  is  hard  to  understand.  Guarding  as  they  ilo  the  door  between 
the  venous,  and  arterial  circulation,  their  insufficiency  indicates  mo^ 
serious  cardiac  failure. 
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X.  Tricuspid  Stenosis. 

Tricuspid  stenosis  is  rarer  than  tricuspid  insufficiency;   it  occurs 
alone  in  only  10  per  cent,  of  the  cases;  it  is  often  associated  with  in- 
sufficiency, or  with  mitral  or  aortic  stenosis.     Obstruction   of  this 
orifice  induces  hypertrophy  and  dilatation  of  the  right  auricle,  and 
ttus  produces  dulness  to  the  right  of  the  sternum.    In  the  single  lesion 
the  other  heart  chambers  and  the  large  vessels  are  small.    The  pulse  is 
weak.  The  second  pulmonic  sound  is  weak;  a  diastolic  or  presystolic 
murmur  and  thrill  to  the  right  of  the  sternum  are  detected  if  the  heart 
is  sufficiently  strong,  but  they  are  often  absent.  The  lesion  is  most 
serious,  because  it  taxes  the  weak  auricle  and  greatly  engorges  the 
venous  system.   The  diagnosis  is  most  difficult;  indeed  it  is  usually 
"  ie.     (See  Plate  VIII,  Fig.  D.) 


XI.    Oombined  Valvular  Lesions. 

These  occur  in  33  per  cent,  of  valvular  cases.  From  an  anatomical 
standpoint,  a  pure  lesion  is  rare,  and  double  lesions  are  found  oftener 
Aan  physical  signs  would  indicate.  Pure  lesions  occur  most  often 
on  the  arterial  valves.  One  lesion  may  follow  another;  for  instance, 
stenosis  may  gradually  result  from  insufficiency  sometimes  with  good 
wsults;  or  combined  lesions  may  develop  simultaneously. 

(a)  Combined  mitral  lesions  are  most  frequent,  though  one  lesion 
'uually  predominates;  (6)  combined  mitred  and  aortic  lesions^  e.g,, 
•ortic  vegetations  reaching  the  nearest  mitral  cusp,  are  next  in  fre- 
QOency  and  include  71  per  cent,  of  the  cases  of  combined  lesions;  (c) 
•wiife  aortic  lesions  are  less  common;  (d)  combined  aortic,  mitral  and 
^rieuipid  lesions,  e.  g.,  stenosis  of  each  orifice  with  no  signs  other  than 
slowing  of  the  circulation,  occur  in  16  per  cent.,  and  (e)  combined  mitral 
^  irictupid  lesions  (especially  relative  tricuspid  insufficiency)  occur 
still  less  often  (in  9  per  cent.). 

Diagnosis. — ^The  diagnosis  depends  upon  the  character  of  the  pulse, 
the  quality  and  direction  of  transmission  of  the  different  murmurs, 
•nd  the  hypertrophy  and  dilatation  of  the  right  or  left  heart.     Skoda's 
rule  was  that  a  murmur  is  usually  most  intense  at  its  point  of  origin 
except  in  cases  of  aortic  insufficiency;   and  Oppolzer  held  that  when 
listening  to  the  mitral  and  pulmonary  valves,  murmurs  transmitted  to 
them  disappear  as  examination  is  made  more  to  the  left,  though  mur- 
murs due  to  lesions  on  these  valves  remain ;  on  listening  further  to  the 
right,  the  true  tricuspid  and  aortic  murmurs  remain  and  those  which 
are  transmitted  disappear.    In  diagnosis,  the  seeking  out  of  the  jjuiin 
lesions  and  the  avoidance  of  too  complicated  diagnoses  lead  to  the  most 
practical  results. 

In  cases  of  combined  aortic  and  mitral  disease:    (a)  Aortic  itumffi' 
ciency  and  mitral  insufficiency  lead  to  dilatation  and  hypertrophy  of 
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both  ventricles;  the  combination  is  frequent  in  children;  the  aa 
findings  a,s  to  pulse  are  frequently  modified:  the  mitral  insufficiel 
may  be  relative  (muscular)  or  organic  lval%ailar),  and  this  can 
determined  by  close  and  continued  observation  only,  (b)  Aoi 
stenosis  and  mitral  in^ufjiciency  is  next  in  freqiiencj^  and  is  the  in 
common  combination  in  adults;  less  blood  reaches  the  arteries  than? 
simple  aortic  stenosis;  the  right  heart  suffers  disproportionati 
whence  the  severity  of  this  complication.  The  systolic  murmt 
usually  vary  from  each  other  in  location,  transmission,  and  qual| 
(c)  Aortic  {n»uffkieni'if  and  mitral  sienostJi  is  a  relatively  frequent  a 
favorable  combination,  because  the  left  ventricle  is  usually  less  dilai 
both  may  produce  presystolic  apical  niurmtirs  and  therefore  tl^^Hj 
of  the  right  heart  and  the  second  pulmonic  tone  are  all-impBH 
diagnostically.  (d)  In  combined  aortic  and  mitral  stenosis^  the  grea 
the  aortic  stenosis,  the  more  is  the  hypertrophy  of  the  left  ventric 
the  more  dominant  tlie  mitral  stenosis,  the  less  is  the  hypertrophy 
the  left  ventricle,  and  the  greater  is  the  dilatation  and  hypertrophy* 
the  right  %*entriele.     Differentiation  is  often  difficult. 

General  Symptoms  of  Valviilar  Disease,— The  heart  possesses  ] 
only  a  certain  resenr  power  but  in  favorable  instances  its  musi'ulat^ 
hypertrophic.^.  Symptoms  may  easily  be  lac*king  in  tlie  early  staj 
but  later  compensation  to  meet  the  lesion  may  fail,  either  temp 
arily  (*' disturbed  compensation*'),  or  permanently  ("loss  or  ruptl 
of  compensation").  This  is  the  asystolie  of  French  writers.  Et^ 
hypertrophy  is  more  or  less  temporary  in  its  compensation,  and  U 
mate  cardiac  failure  is  inevitable.  All  lesions,  practically  speaki 
tend  to  reduce  arterial  tension*  increase  venous  pressure,  retard  ' 
capiilarj'  flow  and  promote  embolism.  Circulatorj"  disturbances  n 
be  spontaneous  or  induced  by  psychical  excitement,  physical  exerti 
intercurrent  disease,  recurrent  endocarditis,  malnutrition,  excess 
use  of  alccdiol  or  tobacco,  or  changes  in  the  heart  muscle.  The  g< 
era!  symptoms  and  physical  findings  are  more  or  less  common  to 
lesions,  but  some  are  more  frequent  in  certain  forms  of  valvii 
disease. 

1.  Constitutional  Symptoms. — Anaemia  is  frequent  ^aortic  irisii 
ciencyj;  polymorphonuclear  leukocytosis  is  present  in  half  the  miti 
cases;  Andral  spoke  of  a  '* heart  cachexia'';  the  body  temperature 
normal  or  subnormal  from  slow  circulation.  Fever  is  due  torecurrt 
endocarditis,  embolism,  or  intercurrent  disease.  The  nails  are  oft 
clubbed  in  congenital  lesions*  Skin  hemorrhages  are  due  to  *'bl0 
dissolution**  or  less  frequently  to  embolism.  ^ 

2.  Cardiac  Signs  and  Symptoms.— Apart  from  actual  change  in  i 
chambers,  such  as  dilatation  and  hypertrophy,  the  heart  itself  i^  I 
well  nourished  in  *'  breaking  compensation,"'  for  it  receives  less  artet 
blood  and  is  engorged  with  venous  blood.  The  heart  muscle  is  in  soi 
cases  fatty,  and  in  otiiers  is  the  seat  of  myocarditis  about  the  arteries 
some  cyanotic  induration  about  the  veins.  These  changes  are  less  t 
cause  than  the  effect  of  lack  of  compensation;   the  autopsy  and 
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microscope  may  fail  to  demonstrate  the  cause  of  broken  compensation. 
Here  and  there  pressure  atrophy  occurs,  as  in  the  papillary  muscles 
(aortic  regurgitation).  The  rhythm  is  frequently  disturbed,  especially 
in  mitral  lesions  (stenosis).  The  sphygmograph  sometimes  shows 
two  ventricular  contractions  occurring  very  close  together  (pulsus 
bigeminus);  when  the  pulse  intermits  to  the  finger,  the  tones  of  the 
abortive  contraction  may  be  heard  over  the  heart  with  the  stethoscope, 
the  weaker  wave  failing  to  reach  the  periphery.  In  general,  the  pulse 
beats  are  fewer  than  the  heart  beats.    Four  tones  corresponding  to  the 
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Pulsus  bigeminus. 


two  heart  beats  are  sometimes  heard.  The  gallop-rhythm  (Bouillaud 
1847)  is  sometimes  heard.  There  may  be  such  irregularity  that  tones 
wid  murmurs  are  indistinguishable  {delirium  cordis).  The  pulse  is 
slow  (the  bradycardia  of  aortic  stenosis)  or  faster  than  normal,  tachy^ 
^w  (mitral  lesions). 

Among  the  complications  are  pericarditis  (aortic  lesions)  and  re- 
J^^fent  endocarditis.  Palpitation  is  frequent,  either  continuously  or 
"itermittently,  and  is  sometimes  induced  by  lying  on  the  left  side.  It 
^y  be  absent  with  the  greatest  heart  alteration  (as  in  aortic  insuflS- 
Qencjr).  A  sense  of  tension  over  the  heart  is  not  infrequent,  and  pain 
"kethat  of  angina  pectoris  occurs  in  aortic  oftener  than  in  mitral  disease 
(Nothnagel). 

3'  Hervoiu  Symptoms. — ^These  are  not  frequent.  Syncope  (aortic 
^osis  especially)  occurs  from  arterial  anaemia  of  the  brain.  Venous 
ingestion  is  evidenced  by  repeated  epistaxis,  or  vertigo,  tinnitus,  or 
*««c«  volitantes.  Brain  hemorrhage  is  infrequent  (mostly  in  aortic 
Efficiency).  Chorea,  epileptiform  seizures,  and  embolism  of  the 
pylvian  arteries  are  sometimes  observed  as  well  as  psychoses;  the 
*tter  are  delirium,  mania,  melancholia,  and  suicidal  tendencies,  and 
***  usually  of  unfavorable  import;  stasis,  inanition,  carbon-dioxide 
***'W)sis  and  renal  inadequacy  are  their  cause.  Retinitis  hemor- 
''^ca  and  simple  hemorrhages  result  from  stasis  and  anjvniia. 
.  *•  Eespiratory  Symptoms. — Lung  stasis  is  sometimes  confused  with 
^^^Jcpendent  lung  disease  on  account  of  dyspncea,  cough,  and  expectora- 
r^o.  Cyanosis  occurs  more  often  in  mitral  than  in  aortic  disease  and 
^Jnost  intense  in  lesions  of  the  pulmonary  orifice.  Branch itiJi  and 
^^^^piysis  are  most  common  in  mitral  affections.  Bronchitis  results 
'^from  congestion  in  the  lesser  circuit  than  from  congestion  in  the 
^^ superior,  into  which  (and  the  azygos)  the  bronchial  veins  empty. 
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Though  usually  bilateral,  it  may  predominate  on  one  side,  from  siie 
local  causes  as  pleural  adhesions.  Haemoptysis  results  from  lung 
stasis  with  vessel  rupture,  or  from  embolism  emanating  from  right- 
heart  clots  or  thrombosis  in  the  pulmonary^  and  less  frequently^  in  the 
peripheral  veins.  The  sputum  may  resemble  that  of  pneumonia, 
though  it  is  darker,  more  venous,  and  less  viscid.  It  contains  the  so- 
called  **  heart  disease  cells**  (E.Wagner).  They  are  large  granular  deli- 
cate cells  with  oval  nuclei j  which  often  contain  heemosiderin  or  more 
rarely  needles  or  plates  of  ha^matoidin;  they  are  probably  alveolar 
epithelial  cells  (possibly  leukocytes)  and  also  occur  in  other  legions 
than  brown  induration  (as  emphysema,  asthma,  pneumonia,  and 
phthisis).  See  Plate  IX.  Pulmonary  wdema  is  either  (a)  due  to  weak- 
ening of  the  left  ventricle  while  the  right  heart  beats  more  strongly 
or  ib)  far  less  frequently  is  inflammatory.  Crepitant  rales  are  fre- 
quently heard.  In  mitral  disease  the  lungs  frequently  become  dis-  i 
tended  and  rigid  from  engorgement  of  the  capillaries,  and  somewhat  ^H 
resemble  the  lung  in  emphysema  (von  Basch's  Lunffen^ckwellunff^^ 
und  Lungenstarrheii).  Brown  induration  (cyanotic  induration)  of  the  t 
lungs  has  for  its  anatomical  basis,  (a)  capillary  engorgement  often  with  j 
fatty  change  in  the  intima,  (b)  increased  inter-alveolar  and  peri-  — < 
vascular  connective  tissue,  (c)  hemorrhage  into  the  lung  from  vessel  ^ 
rupture,  (d)  consequent  pigmentation  by  the  altered  blood-pigment  of 
the  lungs  and  sputum,  and  (e)  the  ''heart-disease  cells.**  Di/spn(iea,i 
the  **cry  of  distress  of  the  myocardium**  (Sansom),  constant,  inter-- 
mittent,  or  nocturnaUs  caused  by  unbalanced  slow  circulation,  the  ^3 
bulging  of  the  turgid  capillaries  into  the  alveoli,  pressure  of  the  hearti*^ 
on  the  lower  left  lobe  or  left  bronchus,  ascites,  hydrothorax,  oedema,^,  ^ 
bronchitis,  or  infarcts.  It  may  come  on  even  T^ithout  effort  on  the  part^^ 
of  the  patient  when  there  are  constipation  and  poor  digestion;  or  il^M 
may  occur  especially  at  night  when  the  voluntary  deep  and  diaphrag — ^ 
matic  respiration  of  the  waking  hours  is  not  in  play,  whence  the  respira — ^ 
tory  centre  becomes  anaemic.  The  dyspnoea  is  not  expiratory  as  ii*^^^ 
asthma  but  is  mixed  in  type  (see  Cardiac  Aj^^thma  imder  Cardiac^^  4 
Neurones.)  The  wheezing  which  is  heard  is  due  to  pulmonary  oedema 
The  gallop-rhythm  is  rarely  absent,  and  this  threatens  relapse  of  th^^- 
dyspncea.  Arteriosclerosis  and  nephritis  are  important  elements  in  it 
production*  Exertion  not  only  increases  the  heart's  work  but  th 
carbon  dioxide  and  fatigue  substances  from  the  muscles  irritate  tl 
respiratory  centre,  and  the  respiratory  muscles  ultimately  becoB 
tirecL  The  breathing  is  more  rapid.  It  may  be  C heyne-Stoke^  in  tj 
(aortic  stenosis);  cerebral  anremia,  arteriosclerosis,  and  urieraia  ar 
its  causes.  Hypostasis  and  lobular  pneumonia  may  develop.  Hydn^^^ 
thorax  may  hasten  death  within  a  few  hours  (Andral).  I 

5.  Gistro-intestinal    Changes* — Gastralgia,   anorexia,    hemorrhagi**^*^ 
infiltration  and  erosion,  vomiting  or  ha^matemesis,  result  from  passiir 
congestion  and  may  be  mistaken  for  independent  gastric  disease,  suet 
as  cancer  or  ulcer.     Delayed  digestion  and  constipation  are  usuaU 
The  secretion  of  hydrochloric  acid  is  normal  except  in  cases  of  marke<f  J 


PLATE  IX. 


Hean  Disease  Cells,  shovving  Alveolar  Epithelial  Cells,  Loaded 
Down  with  Granules  of  Haematin.     (Simon.) 
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weakness  of  the  heart.  Intestinal  hemorrhage  may  result  from  capillary 
congestion,  rarely  from  embolism  of  the  mesenteric  artery,  and  most 
infrequently  from  mesenteric  venous  thrombosis. 

6.  Ohanges  in  the  Liver. — ^The  liver  suffers  stasis  through  the  con- 
gested cava  and  hepatic  vein;  this  leads  to  cyanotic  distention  of  the 
central  veins  of  the  liver  lobules  (appearing  dark)  and  to  cloudy  and 
fatty  degeneration  of  their  periphery  (appearing  lighter),  the  "nutmeg 
liver."  This  occurs  particularly  in  mitral  disease.  The  liver  is  not 
uniformly  affected.  Pigmentation  occurs  and  connective  tissue 
develops  in  the  liver  and  its  capsule  (perihepatitis,  "iced  liver"). 
Small  granulations  develop  on  its  surface  and  in  some  instances  a  liver 
shrinkage  results  from  "cyanotic  induration"  (cardiac  cirrhosis, 
chronic  central  red  atrophy).  The  liver  is  symmetrically  large  before 
oedema  appears;  when  disturbed  compensation  is  being  restored,  it  is 
one  of  the  last  symptoms  to  disappear.  Occasionally,  from  local 
changes,  there  may  be  tumor-like  enlargement  of  the  liver,  which  may 
simulate  cancer.  There  is  a  feeling  of  tension  and  weight  in  the  right 
hypochondrium  and  the  organ  is  tender  and  variable  in  size;  it  may 
become  smaller  from  rest  or  from  administration  of  digitalis.  Its  edge 
is  rounded  and  not  hard  except  in  the  late  stages.  (See  Differential 
Table  of  Hepatic  Diseases).  The  icterus  viridis  develops  gradually 
jmd  is  a  combination  of  mild  icterus  and  cyanosis;  icterus  is  rarely 
intense  but  is  of  the  "urobilin"  type;  it  is  rarely  sudden  except  in  the 
infrequent  embolism,  which  may  cause  a  clinical  picture  resembling 
acute  yellow  atrophy.  Ascites  is  usually  late  and  secondary  to  the  liver 
congestion;  its  early  appearance  is  indicative  of  independent  liver 
disease  or  peritoneal  affections.    It  is  sometimes  chyliform. 

7.  Changes  in  the  Spleen. — The  spleen  is  sometimes  increased  from 
embolism  or  liver  disease,  but  is  often  harder  and  smaller  than  normal. 

8.  Changes  in  the  Kidneys. — ^The  kidneys  are  enlarged  from  hyper- 
emia, the  capsule  strips  readily,  and  scattered  areas  of  blood  extrava- 
sation are  seen.  The  stellvlcs  VerheyniisLve  prominent,  as  also  are  the 
glomeruli.  Some  epithelial  degeneration  from  malnutrition  is  seen  and, 
incases  of  long  standing,  "cyanotic  induration"  occurs.  Deformity 
from  the  stellate  scars  of  healed  embolism  and  fresh  infarcts  are  often  * 
encountered. 

Renal  symptoms  are  greater,  the  higher  the  venous  and  the  lower 
Ac  arterial  blood  pressure.  The  urine  is  decreased — its  daily  amount 
'^eingan  accurate  gauge  of  the  heart's  force;  it  is  of  higher  specific 
pavity(1025to  1030),very  acid,  and  is  highly  colored  from  urates  and 
increased  uric  acid  (even  an  eight-fold  increase) ;  the  urea  is  decreased 
and  also  the  chlorides  when  oedema  exists;  albumin  is  frequent  (at 
the  most  2  per  l,000[Krehl]),and  there  may  possibly  be  a  few  red  disks 
though  these  are  more  usually  due  to  embolism  or  acute  nephritis. 
The  kidneys  are  slow  to  eliminate  methyl  blue  or  potassium  iodide. 
&ehl  has  found  granular  as  well  as  hyaline  casts,  contrarj-  to  the 
usual  experience.  (See  Differential  Table  of  Diffuse  Renal 
Di8E.\.SES.)     Chronic    nephritis    may    coexist.      Rest    and     digitalis 
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increase  the  amount  of  urine  and  decrease  or  remove  the  albumin. 
In  women,  menstruation  is  frerjuently  increased  by  passive  congestion. 

9.  Emboliam. — Embolism  occurs  as  it  does  in  acute  endocarditis  but 
its  significance  and  effects  are  wholly  mechanical.    Embolism  occurs  in 
about  one-t!iird  of  the  cases.    Thougli  it  is  most  common  in  the  kidney 
(77  per  cent.)  and  spleen  (54,7  per  cent),  it  also  occurs  in  the  arteries 
of  the  brain  (22.7  per  cent.)  (left  Sylvian  artery),  in  the  extremities 
especially, in  the  branches  of  the  left  iliac  artery, in  the  retina, liver, aorta   ^ 
(with  paraplegia),  and  mesenteric  vessels  (in  1  per  cent.)*    In  the  lungs*^ 
it  results  from  right-heart  clots  or  thrombosis  in  the  large  peripheral  oc^ 
pulmonary  veins.     The  special  visceral  features  of  embolism  will  b^^ 
discussed  under  Diseases  of  the  Brain,  Lung,  Kidney,  etc. 

10.  €&dema* — ^This  is  a  result  of  venous  stasis,  transmitted  to  thu^f 
lymph-vessels  and  interspaces,  and  is  also  an  evidence  of  changes  i~:^5 
the  vessel  walls  from  actual  blood  alteration,  for  in  some  cases  at  lea:^^^ 
the  blood  is  thinned  (hydra?mia).  It  appears  first  in  the  connecti^^^^ 
tissue  of  the  lower  extremities  (right  leg);  it  disappears  over  nigh 
and  it  extends  upward  to  the  vulva  or  scrotum,  abdomen,  chest  aia 
serous  sacs  (ascites,  hydrothorax  and  hydropericardium)  and  brain  ve 
trides.  The  loss  of  fluid  to  the  svstem  is  unfavorable;  the  anasarca  al 
impedes  the  arterial  circulation,  threatens  life  from  involvement  of  i 
glottis  or  lungsjncreases  the  tendency  to  secondary  infections  (erysi-^ 
las,  cellulitis,  olceration,  or  gangrene)  and  may  lead  to  hypertrophy^ 
the  connective  tissue  about  the  genitalia  (cardiac  elephantiasis).  Ly: 
most  common  in  mitral  disease.  The  prognosis  is  less  favorable  if 
liver  becomes  very  large  before  oedema  appears. 

11.  Changes  in  the  Joints* — Swollen  joints  and  tabes  dorsalis  (aoj 
insufficiency),  are  occasionally  associated  with  valvular  disease. 

Course  and  Prognosis  of  Valvular  Disease.— Patients  may  Hve  f-^^>i 
years  with  compensated  valvular  affections;   a  case  of  aortic  Ieaka| 
lived  for  twenty-five  years  and  a  case  of  mitral  leakage  lived  for  sixt; 
six  years.     As  a  rule  the  course  is  chronic  and  unfavorable,  and 
influenced  by  the  following  conditions: — 

1.  State  of  the  Heart  Miisde. — This  muscle  is  the  basis  of  hjpei 
•  trophy  and  compensation.     Myocarditis  is  most  mifavorabie  whethe 

associated  or  not  with  coronary  disease,  for  digitalis  has  then  no  efifec:^^ 
on  the  heart  mnscle.    In  cases  where  digitalis  has  immediate  effect^  x\ 
prognosis  is  favorable.    The  size  of  the  heart  is  more  important  tha: 
valvular  murmurs.    Great  dilatation  or  dilatation  i\nthout  hvT>ertropfc 
is  most  unfavorable. 

2.  Sex. — The  prognosis  is  generally  better  in  w^omen,  because  the^^" 
are  less  exposed  and  less  subject  to  physical  strain  and  coronar^^ 
disea.se.  Pregnancy  as  a  rule  is  a  rather  unfavorable  complicatio^^^ 
Peter  advises,  "In  girls,  (with  valvular  lesions)  no  marriage;  in  wive:^^ 
no  pregnancy;   in  mothers,  no  nursing.** 

3.  Age* — In  the  first  decade  of  life  the  prognosis  is  poor,  even  thou^^^ 
the  heart  and  coronary  vessels  are  young,  because  hj'pertrophy  &r^^ 
dilatation  are  extreme,  exercise  is  difficult  to  regulate,  the  valvuk^/^ 
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'esion  tends  to  recur  and  the  endocarditis  tends  to  develop  into  peri- 
carditis or  pancarditis.  After  puberty  the  outlook  is  better,  except,  of 
course,  in  congenital  types. 

4.  ValTe  InvolTed. — Opinions  vary  widely;  for  instance,  aortic  in- 
sufficiency is  rated  as  the  most  favorable  form  by  some,  and  as  the  most 
unfavorable  by  others.    This  may  depend  on  the  type,  the  outlook 
being  fair  in  the  endocarditic  and  most  ominous  in  the  atheromatous 
type.    The  best  clinicians  disagree  as  to  the  relative  outlook  in  mitral 
and  aortic  lesions,  although  subjects  of  mitral  insufficiency  seem  to 
have  the  more  favorable  prognosis.     Broken  compensation  is  more 
likely  to  be  restored  in  mitral  insufficiency  than  in  mitral  stenosis  or  in 
aortic  lesions.     Mitral  stenosis  is  less  favorable,  although  it  is  often 
found  in  women  at  an  advanced  age.    Aortic  stenosis  is  also  found  at 
an    advanced  age.     Combined  or  multiple  lesions,  with  some  few 
exceptions,  are  unfavorable.    The  writer  observed,  in  a  young  physi- 
cian, a  complete  recovery  from  a  double  mitral  lesion;  in  eight  years 
after  his  causal  rheumatism  the  outlines  and  tones  became  perfectly 
normal.    Pulmonary  lesii^ns  give  a  tendency  to  early  tuberculosis. 

6.  Mode  of  Life. — The  social  scale,  hygiene,  necessity  of  hard  work, 
psychical  excitement,  alcoholism,  exposure,  and  the  individual  consti- 
tution, are  most  important  factors. 

6.  Unfavorable  Symptoms. — Cardialgia,  angina  pectoris,  embolism, 

persistent  palpitation,  dyspncea,  and  irregular  or  intermittent  pulse  are 

unfavorable  symptoms.    The  "reserve  heart  power"  of  Martins  is 

^ot  present  in  all  cases;  this  is  due  to  failure  of  the  coronary  vessels 

^  increase  their  calibre  (Vemey). 

7.  Pavorable  OonditionB. — As  described  by  Sir  Andrew  Clark,  these 

*^  good  general  health,  just  habits  of  living,  and  absence  of  special 

Aeumatic  or  catarrhal  tendencies,  endocarditic  (not  atheromatous) 

origin,  no  changes  in  the  heart  after  three  years'  observation,  sound 

^ntricles  and  arteries,  and  freedom  from  stasis  in  the  lungs,  liver,  and 

'odneys. 

8.  Sadden  Death. — In  most  cases,  sudden  death  occurs  in'  aortic 
affections  from  coronary  disease,  but  it  may  also  result  from  cerebral 
^f  pulmonary  embolism,  from  thrombosis  cordis  occluding  an  orifice, 
from  heart  rupture,  from  sudden  ventricular  dilatation,  and  from 
glottis  oedema. 

9.  Intoreurront  or  Associated  Disease. — Tabes  and  chorea  have 
*^n  mentioned.  Valvular  disease  does  not  exclude  cancer  nor  typhoid, 
JJ  Was  once  claimed.  The  acute  fevers  greatly  tax  the  myocardium. 
T)*berculosis,  which  is  said  to  be  rare  except  in  pulmonarj-  valve  lesions 
(^ce  the  lungs  are  hypersemic),  is  found  in  8  per  cent,  of  autopsies  on 
Ovular  subjects. 

Treatment  of  Valvular  Disease.— (A)  In  Compensated  Lesions.— 
^'^  compensated  lesions  medicinal  treatment  is  usually  unnecessary 
''ith  some  exceptions,  the  patient  is  informed  of  the  nature  of  his 
|W)uble  that  his  codperation  may  be  enlisted.  The  mode  of  life  is 
important,  t.  e.,  regular  orderly  living,  as  free  as  possible  from  psyehi- 


424 


DISEASES  OF  THE  CIRCULATION 


cal  or  sexual  excitement,  worry,  or  hurry.  Especial  care  should  1 
enforced  in  aortic  cases  because  of  danger  of  sudden  death,  Mu)( 
depends  on  the  social  status  of  the  patient.  Plenty  of  sleep  is  advisab 
although  heavy  sleep  after  meals  is  said  to  promote  fatty  degeneratic 
The  diet  .should  be  simple  but  oot  too  schematic.  Tobacco  should 
interdicted,  but  like  alcohol  can  sometimes  be  given  with  care  aj 
moderation;  beer  and  champagne  are  but  poorly  tolerated,  thouj 
some  red  wine  and  Ijrandy  or  cognac  are  permissible,  especially 
adults  antl  in  the  aged.  Coffee  may  be  given  in  the  morning  but  shou 
not  be  strong,  for  cardiac  irregularity  frequently  results.  A  breakfl 
of  milk,  with  a  little  liquor,  may  be  taken  before  rising,  and  the  na 
meal  should  be  the  heartiest  of  the  day.  Nitrogenous  food  is  be 
with  such  light  carboliydrates  as  toast;  foods  which  ferment,  sucht 
€abl>age,  beans,  or  brown  bread,  should  be  avoided  and  the  amount 
fluid  ingest evl  should  be  moderately  restricted.  Those  things  whii 
load  the  stomach  heavily,  are  prone  to  elevate  the  diaphragm,  m 
every  meal  somewhat  taxes  the  heart,  A  light  meal  at  night  is  the  b4 
precaution  against  gastric  and  cardiac  oppression  during  the  sleepi 
hours,  A  milk  diet  is  recommendeii  in  cases  of  stasis,  especially  wh 
there  is  much  hepatic  congestion,  but  it  necessitates  themgestion  oft 
large  f|uuntities  of  milk.  I 

ExicHcisK. — Exercise  must  be  rational, and  in  moderate  cases  is  ad^ 
able,  for  the  muscles  can  not  only  accommodate  all  the  blood  of  f 
body,  but  also  by  their  activity  reflexly  stimulate  the  heart  muse 
Palpitation »  recurrent  endocarditis  and  intercurrent  fever  necessiti 
keeping  the  patient  in  Ijed.  Moderate  jnassage  is  beneficial,  but  d 
must  be  taken  lest  it  produce  dilatation  of  the  abdominal  vesai 
Deep  breatliing  and  singing  are  also  beneficial.  Plethoric  patiel 
should  be  given  an  enema  of  aialines,  which  should  be  allowed  to  1 
main  ir»  the  bowels  over  night.  Tepid  baths  are  more  beneficial  th 
those  which  are  cold  or  hot. 

Climate. — High   altitudes  are  to  be  avoided »  although  modert 
elevation  is  tonic.    The  seashore  often  tlisagrees  with  rheumatic 
catarrhal  subjects,    A  warm  climate  should  be  chosen  for  the  winterj 

(B),  Broken  Compensation. — Broken  compensation  may  be  acif 
gradual  or  terminal,  as  by  coronar\'  occlusion,  and  is  e\idenced 
dyspnoea  which  develops  on  exertion  or  spontaneously   during  i 
night,  by  anfemia,  by  irregular  pulse  (of  special  significance  in  aof 
cases),, and  by  dilatation.    The  indications  are  as  follows; 

1.  Absolute  Rest  in  Bed. — This  is  frequently  curative,  especia 
in  chlorosis  or  in  pregnancy.  Some  patients  are  obliged  to  sit  \ 
because  of  dyspnoea.  Liebermeister's  case  of  severe  cardiac  di.se| 
which  recovered  while  in  bed  with  a  broken  leg,  is  an  example  of  coi 
pensation  restored  without  digitalis  or  other  drugs.  Rest  is  imperat 
in  intercurrent  fevers,  bronchitis,  recurrent  endocarditis,  and  ad 
cardiac  insufficiency.  Bed  sores  can  be  pre%'ented  by  the  use  of  wall 
cushions,  and  by  cleanliness.  The  head  may  be  propped  up  by  bal 
rests,  but  they  should  have  side  supporters  so  that  falling  to  sleep  i 
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not  waken  the  patient.    Rest  should  be  combined  with  purgation  (see 
Wow). 

2.  Saline  Purgation. — 'Epsom  or  Glauber  salts  S^H  '^^  ^^^^ 
ccntrated  form  should  be  given  in  the  morning  or  compound  jalap 
powder  5ss-j  at  night.  These  and  kindred  remedies  deplete  or 
weed,  as  it  were,  the  portal  circulation  and  relieve  the  heart.  Consti- 
pation per  se  often  increases  the  size  of  the  left  heart. 

3.  Venesection. — ^This  is  necessitated  by  extreme  venous  engorge- 
ment evidenced  by  cyanosis,  orthopnoea,  dilatation,  or  tricuspid  leak- 
age. Six  ounces  to  nearly  a  quart  may  be  drawn.  The  effects  are 
too  often  considered  transient  although  the  symptoms  return  sooner 
or  later.  In  two  cases  apparently  dying  of  valvular  disease,  where 
no  blood  could  be  obtained  from  the  arms,  the  external  jugular  veins 
were  opened,  and  the  patients  lived  more  than  a  year  afterward. 
Venesection  is  not  to  be  left  until  the  patient  is  in  eoctremis.  It  may 
be  necessary  to  have  the  patient  "actively  move  the  arm  so  as  to 
bring  the  blood  from  the  capillaries  into  the  veins"  (Liebermeister). 

4.  The  Oertel  and  Schott  Methods. — (See  Treatment  of 
Disease  of  the  Heart  Muscle.) 

0.  Digitalis. — Digitalis  was  first  recommended  by  Withering,  and 
its  physiological  action  demonstrated  by  Traube.     Its  general  indi" 
^ions  are  (a)  dilatation:  digitalis  gives  or  restores  tone  to  the  heart- 
muscle  and  its  ganglia,  and  upon  these  the  drug  exercises  its  main 
^lifluence;   (6)  functional  dissociation:  it  is  claimed  that  the  ventricles 
'^^ve  different  innervation  and  that  the  drug  is  used  most  efficaciously 
^hen  the  pulmonary  and  venous  circulations  are  engorged  from  too 
^^k  systole  of  the  right  and  too  strong  systole  of  the  left  ventricle, 
i^en  the  pidse  is  irregular,  digitalis  coordinates  the  cardiac  energy 
j^^  action  on  the  heart  muscle  and  its  ganglia  or  upon  the  terminal 
^^tinches  of  the  vagus,    (c)  Rapid,  weak,  heart  action:  digitalis  slows 
^«  heart  by  action  on  the  vagus  and  by  increasing  arterial  pressure. 
*t  tends  to  abolish  abortive  cardiac  contractions  (v,s.  pulsus  bige- 
*^inus),  and  synergizes  the  systole  of  the  chambers,  as  is  shown  by 
Jj^«  strong  systolic  spasm  of  the  heart  in  cases  of  digitalis  poisoning. 
J^le  slower  and  stronger  systole  empties  more  completely  all  the  heart- 
^Hambers,  forces  the  venous  and  arterial  blood  into  the  main  arteries, 
^nd  squeezes  the  venous  blood  out  of  the  heart  muscle  itself,  thereby 
^^nproving  the  intrinsic   heart  circulation.     The   slower  and   more 
^<>niplete  diastole  allows  of  better  filling  of  the  heart  and  drainage 
^t  the  engorged  veins.    Digitalis  raises  the  arterial  tension  by  increas- 
^^the  working  power  of  the  heart  and  by  its  centric  and  local  action 
^  the  vasomotors. 

h  the  individual  lesions:  (a)  in  mitral  stenosis,  the  longer  diastole 
^'^ins  the  left  auricle  and  lung  vessels  and  the  stronger  systole  forces 
^retarded  blood  through  the  stenotic  orifice;  (fe)  in  viitral  insujfi- 
^^^,  the  best  results  are  obtained;  the  leaking  cusps  are  better 
^pted  and  the  stronger  systole  fills  the  aorta  and  pulmonary  artery; 
fr)  in  aortic  stenosis,  when  dilatation  occurs  or  the  hypertrophy  is 
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inadequate,  digitalis  is  valuable;   (d)  in  aortic  regurgitation,  it  is  th 
retically  rojitraiiidicated  since  it  increases  the  diastole  and  hence 
leakage;  it  is  however  practically  valuable. 

Digitalis  is  eontra-indieated  (a)  in  balanced  compensation;  (b) 
adequate  hypertrophy;  (c)  unless  rest  and  purgation  have  first  bee^ 
tried;  (rf)  when  the  vessels  are  fragile,  as  in  aneurj^sm  and  advancai 
atheroma  (on  account  of  danger,  e.g.,  of  brain  hemorrhage);  (e)  i 
fatty  degeneration  of  the  heart,  except  when  resulting  from  stasis  am 
malnutrition;  (/)  in  vascular  contraction.  It  is  in  this  case  combine 
with  nitroglycerine,  strophanthus  or  potassium  iodide,  for  the  purpCM 
of  ** unlocking  the  arteries*'  (Balfour).  The  drug  is  not  absolute 
contra-indicated  in  the  high  tension  of  arteriosclerosis  and  nephritii 
for  it  may  relieve  the  condition,  paradoxical  as  this  may  seem,  b 
lessening  dyspnoea  and  carbon-dioxide  narcosis,  (g)  In  idiosyncnU 
to  the  drug,  e.  ^.,  when  there  are  gastrointestinal  symptoms  which,  hoi 
ever,  are  more  often  due  to  stasis.  Digitalis  also  causes  contraction  of  a 
unstriped  muscular  tissue  (gastric,  muscular).  It  may  cause  insomnii 
delirium,  headache,  diplopia,  blindness  to  green  colors,  etc.  Digital 
is  said  to  dilate  the  left  and  contract  the  right  coronary  artery;  then 
fore  when  the  right  coronary  vessel  is  diseased,  it  may  dilate,  aQ 
cause  excessive  contraction  of  the  right  ventricle  and  thus  dissocia: 
the  heart's  action. 

Cumulafive  action  is  averted  (a)  by  intermittent  administration,  a 
though  some  patients  tolerate  digitalis  continuously  for  months  i 
years,  as  Thomeyer*s  case  who  used  digitalis  eight  and  a  half  yean 
taking  in  all  over  15  ounces  of  the  solid  digitalis;  (b)  by  great  care  i 
ambulatory  cases;  (c)  by  care  In  cardiac  dropsy,  on  relief  of  whid 
toxic  (juantities  may  be  resorbed  from  the  tissues;  (d)  by  care  in  * 
tercnrrent  febrile  affections,  for  toxic  effects  often  follow  the  fall 
temperature;  (e)  by  withdrawal  on  the  appearance  of  vomitin, 
syncope,  reduced  urine  or  irregular  pulse  (with  twice  as  many  hea 
as  pulse  beats).  Twenty-seven  cases  of  pulsus  bigeminus  from  til 
use  of  digitalis  are  reported. 

Digitalis  may  fail  to  operate  unless  free  purgation,  venesection, 
mechanical  removal  of  the  anasarca  have  been  first  employed. 

Prtparathm. — Some  physicians  prefer  the  powder,  gr.  j,  others  tb 
tincture,  ^xy  to  xx,  or  the  infusion  3ss-j,  The  infusion  is  considered 
more  diuretic  (containing  digitalein  and  digitonin). 


Infiisi  digitalis 

Spta.  act  hem  nitros} 
PotAs.  bicarbonatis 

Aquff*         

S. — ^To  be  taken  after  meala. 


ill 


Larger  doses  may  be  given  though  with  risk.  It  is  excellent  for 
use  when  the  stomach  is  irritable.  The  tincture  is  thought  to  be  til 
best  cardiant  because  it  contains  digitalin  and  digitoxin.  The  wriU 
has  found  digitalin  almost  inert*     Digitoxin  has  seemed  of  doubtfi 
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value,  but  in  the  author's  hands  it  has  often  slowed  and  strengthened 
the  weak  and  irregular  heart  (gr.  iU  t.  i.  d.)>  when  digitalis  has  failed; 
it  easily  disorders  the  stomach,  and  often  cannot  be  given  for  more 
than  six  or  eight  doses.  Digitoxin  is  often  advantageously  combined 
with  champagne.  For  hypodermic  use,  the  fluid  extract,  njij  to  iv,  is 
a  non-irritant.  Cloetta's  digalen  is  a  soluble  non-irritant  digitoxin, 
and  may  be  given  intravenously,  1  c.c.  equalling  0.3  mg.,  or  rio 
grain.  The  writer  believes  the  preparation  acts  promptly,  though  it 
is  somewhat  irritating  when  given  hypodermatically. 

6.  Other  Cardiants. — (a)  Strophanthus,  njv  to  x  of  the  tinc- 
ture every  eight  hours,  may  be  given.    Advantages:  it  is  more  rapid 
in  action  than  is  digitalis,  has  no  cumulative  effects,  perpetuates  the 
effects  of  digitalis  after  the  first  five  or  seven  days,  and  is  indicated 
especially  in  the  irregular  heart  of  mitral  disease,  in  children  under 
twelve  years,  in  cases  where  we  are  waiting  for  the  digitalis  to  act,  and 
in  dilatation  where  the  blood  pressure  is  high.     Disadvantages:   it  is 
1^  certain  and  less  energetic;   it  is  inferior  in  oedema  and  does  not 
pve  tone  to  the  vessels  (which  may  be  an  advantage  in  atheroma). 
9>)  Strychnine  stimulates  the  vagus  and  heart  muscle,  besides  being 
•  splendid  vascular  tonic  (see  Pneumonia,  Treatment)  and  tonic 
to  the  nervous,  gastric,  and  blood-making  tissues.    Given  carelessly, 
't  may  irritate  the  heart,  decrease  the  urine  by  spasm  of  the  renal 
^'cssels,  or  even  induce  rupture  of  the  vessels,     (c)  Spartein  svlphaie 
(gr.  i  to  i  every  six  or  eight  hours)  is  given  in  capsule  because  of  its 
Wttemess;  larger  doses  may  be  given,  gr.  j  to  gr.  iss;  it  seems  to  quiet 
^c  nervous  system  and  regulate  the  heart  better  than  other  remedies 
(S^)  but  is  very  inferior  to  digitalis.    It  does  not  contract  the  ves- 
^^l3.    Convallaria  and  adonis  are  very  unsatisfactory. 

7.  Symptomatic  Treatment. — (a)  Dropsy. — Saline  or  hydragogue 
^^harsis  often  relieves  moderate  oedema.  Digitalis,  alone  or  com- 
*>ined  with  calomel  or  blue  mass,  and  pulv.  scillee  (Guy's  pill)  is  often 
efficacious — 

Pulv.  digitalis gr.  x. 

MassfB  hydrar^ri gi*-  vj . 

Pulv.  8Clll£       gr.  X. 

M.  et  ft.  capsube  x. 
8. — One  after  meals  for  one  or  two  days. 

^lercurials,  which  were  recommended  by  Jendrassik,  must  be  used 

^\th  the  greatest  care.    The  author  saw,  in  consultation,  a  case  com- 

l^cated  by  nephritis  in  which  the  tongue  sloughed  off  after  five  grains 

^  calomel  had  been  given.    Desperate  stomatitis  may  result  in  alco- 

^Wc,  myocarditic,  or  nephritic  subjects.  Excess  of  diptalis,  it  must 

^recalled,  is  held  to  suppress  the  urine  by  inducing  renal  spasm. 

^t  18  better  to  use  potassium  salts,  as  potassium  acetate  gr.  xxx,  t.  i.  d., 

^hich  are  less  abundant  in  the  tissues  than  the   sodium    salts;    the 

potassium  acetate,  e.  ^.,  passes  through  the  tissues  and  kidneys,  taking 

fluid  with  it  (Bunge).     Huchard  proved  that  the  diuresis   following 
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digitalis  was  associated  with  increase  of  sodium  chloride  eUminatic 
Caffeine  with  digitalis  is  beneficial  in  dropsy  when  the  pulse  is  slot 
the  mind  dulL  and  the  digestion  sluggish;  it  may  cause  nervousnesa 
or  insomnia  (therefore  should  be  given  early  in  the  day),  irregular 
pulse  (therefore  should  be  combined  wnth  rum  or  brandy),  or  biliou^ 
ness;  gr,  v  should  be  given,  but  not  for  more  than  three  days — 

^  wn'  •  ^ 

Caffeinffi  citratse   ♦    . 

Bodii  benzoatis.    ... 
Aquffi     .,,,..., 
M,  et  S. — One  hypodermicful  (5sa^,  as  indicated, 

Diuretin  (daily  dosage  of  00  to  90  grains)  may  have  marvellous  effects 
or  may  absolutely  fail;  chemically  it  is  sodio-salicylate  of  theobrom* 
ine;  it  contains  50  per  cent*  theobromin,  and  operates  on  the  renal 
cells  directly,  aud  possibly  also  on  the  heart  and  vessels,  Canadian 
hemp  (fluidextr.  apocyni  ttjj  xv)  is  hard  to  obtain  pure  but  some- 
times justifies  Benjamin  Rush*s  term,  '*a  vegetable  trochar,"  Swe^  "^ 
and  the  use  of  pilocarpine  are  both  dangerous  and  injurious.  Mechai 
ical  drainage  is  recommended,  by  scarification,  by  multiple  knife 
pinpricks,  or  by  Southey's  capillary  tubes;  but  the  best  method  is 
by  a  single  long  deep  incisum  down  to  the  bone*  Sodium  chloride 
should  be  excluded  from  the  diet  (see  Dropsy,  Theatment 
Chronic  NEpnKiTis).  Ascites,  from  heart  disease  alone»  rarelj 
necessitates  puncture:  it  is  indicated  chiefly  in  coincident  liver  cirrh< 
sis  or  in  chronic  peritonitis.  Hydrothorax  is  far  more  important,  an 
thoracic  paracentesis  should  not  be  delayed  when  dyspnoea  is  urgent, 
(6)  Anmnia, — The  administration  of  digitalis  with  iron,  arseni 
and  zinc  phosphide  often  produces  remarkable  improvement;  i 
and  arsenic  may  be  useful  without  employing  digitalis  at  all. 
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Pulv.  did  talis  .  . 
Ferri  redacti  .  .  . 
Ac*  arsenosi    .    .    . 

M.  et  ft.  pilulee,  xx, 
S.— One  pill  after  meals* 


Cod-liver  oil  is  excellent  in  children. 

(e)  hisomnm,—li  is  often  difficult  to  relieve  insomnia  or  unrestfn 
sleep,  broken  by  nightmare  or  sudden  **  heart  starts.**  Spts.  chlor 
formi,  spts.  camphora?,  and  spts.  tetheris  compos,  aa  5^*^  ^^e  ofteiT 
helpful.  Sulphoual  (gr.  xx  in  hot  milk  at  bed-time)  may  be  trie<:l  but 
is  somewhat  dangerous  in  stasis;  not  more  than  three  doses  should 
given.     Chloralamide  may  be  tried,  but  mor]>hia  is  most  efficacioui 

(d)  Dyspnwa. — The  ice-bag,  quinine  and  nitroglycerine  gr.  i{ 
(though  it  gives  better  results  in  5  per  cent,  alcoholic  solution),  ai 
of  value  for  high  tension.  Morphine  may  be  given  in  the  early  stagesj 
and  without  hesitation,  and  especially  at  night,  for  restlessness  and 
dyspnoea;  it  is  excellent  while  waiting  for  digitalis  to  act.   It  is  almost 
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specific  and  lessens  the  irritability  of  the  respiratory  centre.  It  is 
duigerous  when  the  heart  weakens,  the  lungs  become  oedematous,  or 
Cheyne-Stokes  breathing  is  present.  Dyspnoea  is  often  renal  or  due 
to  (right-sided)  hydrothorax,  chronic  bronchitis,  or  excessive  dilata- 
tion, and  appropriate  treatment  is  indicated  by  catharsis,  paracentesis, 
potassium  iodide,  or  digitalis,  respectively. 

(e)  Cardiac  Symptoms. — Cough,  cyanosis,  pulmonary  oedema,  and 
haemoptysis  are  usually  true  cardiac  symptoms,  and  have  for  their 
anatomical  basis  pulmonary  engorgement  or  brown  induration ;  they 
are  relieved  by  the  cardiants.  Balfour  recommends  the  following 
combination  for  associated  bronchial  catarrh: 

^ 

Ammonii  oarbonatis 5j- 

Tr.  hyoscyami 5iv. 

Potassii  iodidi 5i. 

Tr.  dijgitalis 3j. 

InfuBi  calumbsD q.8.  ad  Svj. 

M.  et  S. — One  teaspoonful  every  four  hours. 

Expectorants  usually  nauseate.  Heemoptysis  is  often  beneficial;  it 
nuiy  be  regarded  as  a  species  of  lung  venesection  and  is  seldom  urgent 
or  fatal.  For  cyanosis,  alcohol  and  camphor  are  indicated.  Pulmon- 
aiy  oedema  necessitates  phlebotomy;  and  a  30-grain  dose  of  lead 
wetate,  gr.  xJo  of  nitroglycerine,  and  gr.  ^  of  morphine  should  be 
given. 

(/)  PcUpiUUion  and  Pain. — For  palpitation  and  throbbing,  the  ice- 
bag  may  be  used;  a  precordial  blister,  or  tapping  several  times  on 
the  back,  or  a  few  miniihs  of  tr.  belladonna  and  tr.  aconiti  are 
often  helpful. 

Fluidextracti  belladonnse gtt.  xv. 

Tr.  digitalis 3j. 

Aq.  laurooerajBi q.s.  ad  5j. 

M.  et  D. — One  teaspoonful  two  or  three  times  daily. 

Care  regarding  the  evening  meal  (see  Diet)  and  the  condition  of  the 
colon  is  important.  Ten  grains  of  iodide  of  potash  with  nitroglycerine 
(orgr.  ss  of  erythrol  tetranitrate  which  produces  a  more  lasting  eflFect), 
we  valuable  for  the  pain  of  aortic  lesions,  especially  when  these  are 
accompanied  by  weakness,  pallor,  neuralgia,  vertigo,  or  headache. 

(y)  Gastric  Symptoms. — ^These  are  troublesome  and  ominous.  They 
we  largely  due  to  portal  stasis,  for  the  liver  is  enlarged  and  there  is 
^ally  not  much  oedema.  They  are  more  often  caused  by  stasis 
than  by  a  cumulative  eflFect  of  digitalis,  which  should  then  be  given 
hy  rectum.  Small  doses  of  carbolic  acid,  gr.  i  every  half  hour  for  five 
to  ten  doses,  and  rectal  nourishment  are  indicated. 


DISEASES  OF  THE  CIRCULATION 


(in).     OOKaENITAL  HEART-DIS£AS£. 


is  or  actual 

closed  by  f 

nd  pulmonM 


These  cases  are  infrerjiient  and  are  usually  most  complicated.    They 
occur  largely  in  the  right  heart,  upon  which  more  work  is  devolved 
in  ftetal  life.    The  causes  are  (a)  developmental  errors  or  deficiti,  and 
these  are  l>y  far  most  frequent;    (h)  ffetal  endocardiiw  which  is  nearlj 
always  sclerotic  and  very  rarely  verrucose;    (c)  faial  myocardUtjt 
(d)  adult  endftearditi^  developlny  upon  developin-ental  anamalws^     Th< 
are  most  often  seen  in  uiale  children,  and  heredity  seems  occasion^ 
a  factor, 

1.  Pulmonary  Stenosis.— -This  is  by  far  the  most  frequent  con 
gerntal   lesion  and  occurs  in  various  forms;    (a)  stenosis  or  actuaj 
atresia  of  the  orifice  itself  from  endocarditis  (the  orifice 
diaphragm  or  ring)  or  myocarditis.    In  this  form  the  secon 
tone  is  weak  or  absent,     (b)  Changes  in  the  conm  arterio;fWf 
obstruct  the  onward  flow  of  blood.     The  second  pulmonic  sound  is 
clearly  heard,  if  the  valves  are  normal.     The  constriction  may  cau 
the  development  of  a  second  ventricle,     (c)  The  *pulraonary  ves; 
beyond  the  valves  is  narrowed  or  even  converted  into  an  impervioi 
cord;  this  is  a  grave  type  of  pulmonary  stenosis.     The  second  p 
monic  sound  is  usually  heard, 

Tlie  physical  signs  are  hypertrophy  and  dilatation  of  the  right  v 
tricle,  a  thrill  over  the  pulmonic  area,  and  a  systolic  murmur  pro[ 
agated  into  the  neck  w^hen  there  is  a  defect  in  the  interventricula: 
septum.  These  cases  are  more  favoral>le  than  those  in  which  such 
defect  does  not  obtain,  because  in  them  the  right  ventricle  is  atrophi 
and  the  subjects  rarely  live  over  a  year.  In  pulmonarj^  stenosis  othi 
congenital  abnormalties  are  most  common.  If  the  closure  or  stenoS 
exist  liefore  the  end  of  the  second  month  of  foetal  life,  the  intervefl 
tricuhir  septum  fails  (in  75  per  cent,  of  teases)  to  close,  and  is  pushoi 
to  the  left,  so  that  the  aorta  may  partly  or  entirely  originate  in  th 
right  ventricle-  If  the  closure  develops  after  the  second  month,  til 
foramen  ovale  remains  patent  (66  per  cent.).  Upon  these  openinj 
acute  endocarditis  is  likely  to  develop.  The  ductus  Botalli  usn 
remains  open  and  thereby  conducts  lilood  from  the  aorta  to  the  pul 
monary  artery  and  lungs.  Should  the  ductus  Botalli  and  the  pulmoQ 
ary  orifice  be  closed,  collateral  circulation  is  possible  through  tb 
oesophageal  pericardial,  and  bronchial  arteries.  The  right  ventricl 
usually  hypertrophies,  especially  at  the  conus,  but  h\^ertrophic  change 
in  this  chamber  are  not  constant;  the  left  heart  is  atrophic^ 

2.  Defects  of  the  Interauricular  Septum. — The  foramen  ovale  i 
open  to  .some  extent  in  44  per  cent,  of  all  autopsies,  and  the  mem  bran 
is  deficient,  cribiform,  or  wholly  absent.     The  foramen  ovale  usuall] 
closes  in  the  first  week  of  life,  but  fails  tu  adhere  when  low  pressure 
in  the  left  auricle  exists.    Entire  absence  of  the  septum  is  the  m^ 
extreme  defect  possible;    this  is  called  the  **tepiitian  heart ^^"^  or 
biloculare   when   the   interventricular  septum  is  al.so  absent,  or 
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cor  irilocidare  when  the  ventricular  septum  is  present.     Its  patency 
*ids  compensation  in  this  condition  or  when  the  valvular  orifices  are 
'^arrowed  or  closed  or  when  the  great  vessels  are  transposed.    Symp- 
toms are  absent  or  are  those  of  the  more  important  associated  trouble, 
'or  its  patency  is  almost  a  necessity  in  some  congenital  lesions.    Rare 
^^^urrences  are  presystolic  murmur  at  the  level  of  the  third  or  fourth 
^bs;  ** crossed  or  paradoxical  embolism/'  which  may  occur,  for  in- 
^^nee,  in  the  brain  from  venous  thrombosis  in  the  leg  or  even  from 
Particles  of  the  liver  or  of  neoplasms  (the  clots  or  tissue  which  pass 
pirectly  from  the  right  to  the  left  auricle) ;   and  positive  venous  pulse 
*n    mitral  regurgitation.     Several  cases  have  been  found  in  living 
Subjects  over  seventy  years  of  age. 

3.  Defects  of  the  Katerventricular  Septum  {Maladie  de  Roger). — 
These  have  been  spoken  of  under  pulmonary  stenosis.  They  may  be 
single,  associated  with  other  anomalies,  or  may  result  from  myocarditis. 
Sometimes  a  canal-like  opening  connects  the  aorta  with  the  right 
"^'^ntricle.  The  deficit  occurs  oftenest  in  the  upper  ''undefended" 
part  of  the  septum.  When  it  is  wholly  absent  the  heart  has  but  three 
chambers,  the  "frilocular  heart"  {cor  triloculare  hiatriatum).  Symp- 
toms are  absent,  complicated,  or  ambiguous.  At  times  the  signs  are 
those  of  mitral  leakage  without  the  lung  symptoms  of  stasis.  A  loud 
systolic  murmur  is  heard  over  the  upper  third  of  the  precordium  but 
^oes  not  reach  the  large  vessels. 

4.  Patency  of  the  Ductus  Botalli.— The  duct  is  usually  closed  by 

pxt>Iiferation  of  its  coats  within  the  first  month  of  life,  because  the 

pulmonar}'  blood-pressure  is  lowered  after  birth.     Thus  premature 

closure  follows  pulmonary  stenosis,  which  necessitates  poor  filling  of 

the  lungs  with  blood.     Permanent  patency  of  the  duct  is  promoted 

*^y  other  congenital  lesions  or  by  atelectasis  or  pneumonia  in  the  new- 

tK>m.     It  leads  to  increased  blood  tension  in  the  lung.     The  second 

pulmonic  sound  is  accentuated,  and  the  arterj'  is  frequently  dilated, 

'Whence  the  dulness  in  the  second  left  interspace,  with  thrill,  pulsation, 

^^d  loud  \'ibratory  systolic  murmur  which  may  reach  the  cervical 

y^ssels  or  the  fourth  dorsal  vertebra  behind.     Sometimes  the  vessel 

^^  so  dilated  as  to  compress  the  recurrent  laryngeal  nerve  and  thus 

^use  hoarseness.    The  right  ventricle  is  hypertrophied  and  dilated; 

^^  is  distinguished  in  clear  cases  from  pulmonary  stenosis  by  the 

i         P^ter  cyanosis  of  the  latter  lesion,  the  less  frequent  propagation  to 

I         the  neck,  and  the  absence  of  the  second  pulmonic  sound. 

I  5.  Persistent  Isthmus  Aort».— The  fa^tal,  developmental,  throm- 

■L         uotic  or  inflammatory  narrowing  at  a  point  between  the  left  subclavian 

B         *^ery  and  the  ductus  Botalli  (46  per  cent,  below  the  duct,  37  per  cent. 

■        *^  the  duct,  and  17  per  cent,  over  it),  is  characterized  (a)  by  liypcr- 

S        wophy  of  the  left  ventricle  (50  per  cent.)  to  overcome  the  stenosis, 

^^  sometimes  by  a  systolic  murmur  in  the  interscapular  region ;  ^h) 

"7  largeness  and  fulness  of  the  aorta  above  the  isthmus,  of  artcriivs 

of  the  head  (brain  hemorrhage),  neck  and  arms  (full  radiuls);    (r) 

M       07  *  small,  retarded,  abdominal  and  femoral  pulse,  corresponding 
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to  the  anatomical  smallness  of  the  vessels  below  the  isthmus:  (d)' 
a  pronounced  colhiteral  circulation  between  the  branches  of  the  aortic 
arch  and  those  of  the  thoracic  and  abdominal  aorta>  especially  the 
internal  mamrnan^  inferior  thyroid,  and  transversalis  colli  arteriej*. 
Other  anomalies,  such  as  open  foramen  ovale,  are  present  in  37  per 
cent*  of  cases,  ^H 

The  observant  pathologist  makes  the  diagnosis  at  once;  he  cutsH 
through  the  large  vessels  in  the  skin  of  the  chest  and  abdomen,  and 
the  clinician  when  he  feels  the  large  vessels  (present  in  25  per  cent, 
of  the  cases)  and  the  thrill  in  them  or  hears  their  tones  and  systolic 
(or  less  often,  diastolic)  niorniur,  suspects  the  lesion.  Valvular  lesionsj 
especially  aortic  insufficiency,  may  coexist.  Broken  compensation  may 
intervene,  though  all  cardiac  signs  may  be  lacking.  Aneurysm  and 
mediastinal  tumor  are  frequently  confused  with  it.  The  aorta  some- 
times ruptures.  The  lesion  is  nearly  twice  as  common  in  the  new-born 
as  it  is  in  adults.  Vierordt  (1898)  collected  only  135  casea  from  the 
literature. 

6.  Aortic  Atresia  or  Stenosis,— The  lesion  is  uncommon.  The 
cmius  arteriosiu  may  be  greatly  constricted.  If  the  lesion  is  develop- 
mental, the  interventricular  and  -auricular  septa  are  open;  if  endo- 
carditic  or  myocarditic,  they  are  closed,  pro\ided  the  lesion  developlH 
after  the  third  month  of  foetal  life.  The  left  ventricle  hypertrophies^ 
in  stenosis  or  atrophies  in  atresia,  w^hile  the  right  ventricle  hyper- 
trophies in  order  to  force  the  blood  from  the  pulmonary  artery  through 
the  ductus  Botalli  into  the  aorta.  The  lesion  may  be  associated  with 
other  cardiac  anomalies »  with  myo-  or  endocarditis,  or  with  chlorosis^ 
tuberculosis,  or  haemophilia.  ^^ 

7.  Mitral  OhaBges. — These  are  very  rare.  ^ 

8.  Tricuspid  Stenosis  or  Atresia,— This  is  developmental  or  inflam- 
mator}^  In  atresia  the  interventricular  and  -aoricolar  septa  are  open 
and  the  right  heart  is  atrophic.    Tricuspid  insufficiency  is  most  ra] 

9.  Transposition  of  the  Arteries  and  Veins.— In  this  lesion  t 
foramen  ovale  remains  open;   the  aorta  originates  in  the  right  hea 

10.  Valvular  Anomalies.— These  are  largely  of  anatomical  interest. 
The  semilunar  valves,  especially  the  pulmonary,  may  be  increitsed 
in  number  from  three  to  five;  or  they  may  be  decreased  to  two,  which 
occurs  especially  in  the  aortic  valves.  Whether  developmental  or 
inflammatory  in  origin,  accessory  or  abnormal  valves  are  particularly 
prone  to  acute  or  chronic  endocarditis. 

11.  Anomalies  in  Location  and  Development,— These  are  absen 
of  the  heart,  a^ardla,  double  heart,  or  ectopia  cordis*  where  the  heai 
lies  in  the  abdomen,  or  in  the  pectoral   (with  fissured  sternum) 
cervical  regions. 

DexiruvardiQ  (dexiocardia)  occurs  with  siixu^  rwcerum  invmtus:   tl: 
mitral  valve  has  three  cusps,  the  tricuspid  has  but  two;  the  pulmona 
veins  empty  into  the  right  auricle;   the  pulmonary  artery  arises  fro 
the  left,  and  the  aorta  from  the  right,  ventricle;  the  aorta  runs  to  the" 
right  of  the  spine,  to  the  right  of  the  cesophagus,  and  to  the  left  of  the 
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cava;  the  vena  azygos  is  on  the  left  and  hemiazygos  is  on  the  right; 
the  innominate  artery  is  left-sided;  the  right  lung  has  two  lobes,  the 
'eft  three;  the  bronchial  fremitus  is  greater  on  the  left  side,  the  left 
bronchus  being  larger;    the  spleen,  liver,  stomach,  and  colon,  are 
transposed;    the  right  kidney  and  testicle  are  higher  than  the  left. 
The  heart  alone  is  rarely  transposed.     In  one  case  complete  trans- 
position of  all  the  viscera  except  the  caecum  occurred. 

Ckneral  Symptoms  of  Congenital  Heart  Disease.— Cyano^^^  is 
I>«^esent  in  90  per  cent,  of  cases  whence  the  name  "morbus  caeruleus"; 
*^   is  more  intense  than  in  acquired  lesions.    It  usually  appears  early, 
^^^«^d  is  either  general  or  limited  to  the  nose,  fingers,  etc.;   the  skin 
^''^ay  be  actually  purple,  and  this  is  due  to  mixing  of  the  arterial  and 
"^^nous  currents,  to  a  sluggish  circulation  in  the  small  veins,  or  to 
^*^>apaired  function  of  the  red  cells.    Some  subjects  are  anaemic,  but  a 
^*>^ost  striking  increase  of  the  red  cells  up  to  eight  or  nine  millions 
Cl>olycyth8emia  rubra)  is  seen  in  some  cases,  probably  as  a  compen- 
satory eflfort.     The  haemoglobin  may  register  130  and  the  specific 
S^^vity  1,077.     Dyspnoea,  cough,  convulsions,  and  marked  clubbing 
^^t  the  fingers  and  toes,  are  frequent.    The  pulse  is  variable  and  the 
'^^mperature  often  subnormal.     Mental  and  physical  development  is 
incomplete,  and  exophthalmos,  swelling  of  the  face,  lips  and  nose, 
^►nd  of  the  optic  disk  are  frequent.    (Edema  and  stasis  are  not  frequent. 
There  is  a  tendency  to  hemorrhage  and  pulmonary  tuberculosis. 
0>incident  maldevelopment  occurs  (in  10  per  cent,  of  cases)  in  other 
organs,  such  as  the  stomach,  colon,  kidney,  and  spleen;  imperforate 
«tnus,  hypospadias,  cryptorchismus,  polydactylia,  hare-lip,  spina  bifida, 
a^rania,  anencephalus,  and  uterus  bicornis  also  occur.    The  murmurs 
are  usually  systolic  and  rough,  although  very  complicated  lesions  may 
exist  with  normal  heart  tones.    In  a  few  instances  the  foetal  murmur 
^was  heard   before  birth   (Peter).     The  dulness  concerns  the  right 
ventricle  chiefly. 

Prognosis. — The  prognosis  is  poor,  for  the  lesion  is  incurable  and 
compensation  is  incomplete.  The  patient  usually  succumbs  to  cardiac 
failure  or  to  pulmonary  tuberculosis  (25  to  40  per  cent,  of  cases) 
in  the  second  decade  (81  per  cent.),  hence  Rokitansky's  rule,  that 
cyanosis  protects  the  lungs  from  tuberculosis,  is  not  absolute. 

Treatment. — ^The  treatment  is  wholly  symptomatic.  The  body 
should  be  kept  warm;  baths  should  be  employed  to  guard  against 
colds;  mental  and  bodily  strain  should  be  avoided;  and  in  general 
ttie  therapy  of  adult  valvular  disease  should  be  followed,  except  that 
the  heart  stimulants  must  be  used  with  considerable  caution  onlv. 
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DILATATION  OF  THE  HEART. 


Definition. — Dilatation  means  distention  of  the  chambers  of  tl^H 
heart ;  it  inav  be  partial  or  complete,  H)"|>ertrnphy  is  thirkening  of  t^K 
'walls  of  one  or  more  ehaml>ers.  The  two  conJitions  are  quite  separ&^Bai 
in  theni.selve^,  though  they  are  frequently  comhined. 

Pathology. — Dilatation  occurs  {a)  with  thinning  of  the  walls,  sim/^^ 
dilatation,  or  (t )  with  eccentric  hypertrophy  iq.  i\).  It  is  most  eoram^-  ' 
in  the  thin-walled  auricles  and  less  resistant  right  ventricle.  The  mi — an 
cle  is  lax  and  the  heart,  when  held  inverted  by  the  basal  vessels,  hm^r 
in  extreme  instances  fall  Habbily  like  a  cap  over  the  hand.  The  dila  ^ 
tion  may  be  so  extreme  that  the  endo-  and  pericardium  almost  tou^^K 

There  is  much  blood  in  the  heart's  chambers,  in  the  cavae  and  otlKr:: 
veins.  Lont^-staiidiiig  dilatation  is  not  to  be  confused  with  dilatat^TM. 
occurring  during  tlie  death  agony  fn>m  acute  lung  disease,  suffocati  ^^d 
etc.,  in  which  the  right  heart  is  chiefly  affected  and  in  which  on  remt^  ^^ 
of  the  post-mortem  clots  the  chambers  seem  more  nearly  of  normal  s-i^ 
The  papillary  muscles  and  the  trabecula*  are  flattened  as  in  aortic  A 
competency  (pressure  atrophy),  and  are  not  infrequently  thickexaB 
(pressure  sclerosis).  Microscopically  the  hean  muscle  may  be  norm  4B 
or  may  show  evidences  of  fatty  or  cloudy  (or  amyloid)  degeneration,  < 
acute  or  chronic  myocarditis.  The  precise  role  of  degeneration  in  t  A 
ganglia  of  the  heart  has  not  been  determined* 

Etiology. — 1.  Mechanical  Causes. — The  normal  heart  may  yieW 
increased  Ijlood-pressure  or  a  weak  heart  may  yield  to  normal  pressui 

The  mechanical  causes  are:  (a)  Valvular  disease,  e.  g,,  dilatation  < 
the  left  ventricle  in  aortic  insufficiency,  or  of  the  left  auricle  and  rigl 
ventricle  in  mitral  stenosis.  Hypertrophy  is  usually  inversely  pr 
portional  to  the  dilatation.  In  combined  valvidar  lesions,  as  aortic  anrf^ 
nu*tral  insufficiency,  the  heart  is  enormous — the  ox  heart,  cor  hovinmr^^ 
bueardia.  (b)  Camfeif  racing  artcrla!  bkmd  prenumTe,  as  stenosis  of  tli^^ 
aorta,  arteriosclerosis,  and  nephritis.  These  causes  produce  hype*:  ^ 
trcjphy  and  dilatation  of  the  left  ventricle.  Workers  in  caissons  ma^^ 
suffer  from  dilatation,  ic)  Cannes  racing  blood  ten  .sum  in  tkr  Um^^ 
cirniiatioHf  as  spinal  deformity,  chronic  disease  of  the  lungs  and  pleur^^ 
which  produce  hypertrophy  of  the  right  ventricle;  of  these  emphysenrf^ 
is  the  most  important.  Abdominal  lesions  are  thought  by  Frencf^ 
writers  to  reflexly  raise  the  pulmonary  blood  pressure  and  induct 
hypertrophy  anil  dilatation.  I^ichtheim's  classic  on  the  lesser  circul^g 
tion  proved  that  the  lung  vascular  area  must  be  reduced  more  than  2^* 
per  cent,  in  order  to  affect  the  right  heart.  The  size  of  the  heart  vari^^ 
much  physiologically;  rapid  heart  action  allows  less  complete  physi^>* 
logical  dilatation  than  does  slow  action.  Wien  there  is  pulmoruifT 
obstruction   with  its  consequent  heart  changes,  the  patient  standi. 
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i         pneumonia,  bronchitis,  and  other  infections  very  poorly.  When  severe 
r         exercise  is  indulged  in,  the  systole  is  incomplete  and  right-heart  dilata- 
tion— even  tricuspid  regurgitation  and  marked  venous  stasis — may 
follow.     Air  embolism  also  produces  dilatation.     Physical  training 
increases  the  power  and  reserve  strength  of  the  right  heart;  i.e.,  it 
increases  the  '*  wind"  and  endurance.    An  equal  effort  in  an  individual 
out  of  training,  or  in  a  man  with  poor  nutrition,  *'  breaks  his  wind  *'  and 
J> Induces  transient  or  permanent  cardiac  exhaustion. 

2.  Nutritiye  Disturbances. — Dilatation  may  be  induced  (a)  by  acute 
ii^fections,  leading  to  cardiac  degeneration  or  acute  myocarditis;  (6) 
t^J"  anaemia,  hemorrhages  or  loss  of  fluids;  (c)  by  chronic  myocarditis, 
^^tty  heart,  or  coronary  atheroma,  possibly  following  sudden  heart 
^t;rain  as  in  athletics;  by  endo-  or  pericarditis  invading  the  heart  muscle 
t>y  contiguity,  pericardial  adhesions,  etc.;  (d)  by  poisons,  alcohol, 
tc>bacco,  chloroform  or  anaesthesia;  {e)  it  very  frequently  follows  hyper- 
t:rt>phy  or  is  associated  with  it. 

Sjrmptoms. — ^The  symptoms  are  those  of  cardiac  insufficiency 
Ci^.  UxcoMPENSATED  Valvular  Disease),  as  dyspncea — which  is  es- 
I^ecially  great  in  pericardial  adhesions — cardiac  asthma,  cough,  syncopal 
attacks,  and  precordial  anxiety.  Cardiac  failure  begins  when  the  sys- 
tole is  unable  to  expel  all  the  blood  from  the  dilated  chambers. 

Physical  Signs. — It  is  not  easy  to  separate  the  signs  of  hypertrophy 
^nd  those  of  dilatation. 

1.  Dilatation  of  the  Left  Ventricle. — (a)  On  impectiony  the  apex  beat 

is  dislocated  downward  and  to  the  left  and  is  diffuse,  undulating  and 

"^eak,  if  indeed  it  is  not  absent.    (6)  On  palpationy  the  apex  may  not 

t>e  felt  even  though  visible  (Walshe).    In  other  cases  the  apex  and  heart 

shock  are  snappy  and  may  feel  strong  to  the  inexperienced  hand ;  the 

sharp,  snappy  action  contrasts  sharply  with  the   weak,   rapid,   and 

often  irregular  radial  pulse,     (c)  On  auscultation,  the  heart  tones  are 

'^eak,  though  sometimes  snappy.    The  first  apex  tone  is  more  valvular. 

The  second  aortic  sound  is  weak  because  of  poor  arterial  tension.   In 

insuflBcient  hearts,  the  heart  tones  sound  alike,  a  condition  termed 

embryocardia  from  its  resemblance  to  the  foetal  heart  tones.    An  apical 

systolic  murmur  is  frequent,  especially  in  arteriosclerotic  dilatation. 

It  is  sometimes  due  to  relative  insufficiency  of  the  mitral  valve  whose 

.  normal  circumference  of  three  and  one-half  inches  may  be  increased  by 

k         one  or  two  inches.    Von  Jiirgensen  holds  that  it  is  often  due  to  irregular 

\        muscular  contraction.     Rest  and  the  administration  of  digitalis  fre- 

A        quently  cause  it  to  disappear.    Gallop-rhythm,  in  which  three  tones  are 

^l      heard,  like  the  rhythm  of  a  galloping  horse,  consists  of  either  doubling 

of  the  first  (Potain)  or  second  tone  (Fraentzel),  or  of  the  addition  of  a 

P^stolic  tone  (Rosenbach)  caused  by  the  auricular  contraction.    It 

w heard  in  the  failing  hypertrophied  hearts  of  nephritics  more  than  in 

*ll  other  conditions  combined.     It  is  also  found  in  valvular  lesions, 

'"   .m      '^^'^^roma,  emphysema,  and  in  acute  diseases  such   as    pneumonia, 

'-M      ^hoid,  and   diphtheria.      The   auricle    (causing   the   extra   sound) 

y,  ;■       ^nnot  long  compensate.    Whatever  its  cause,  it  is  a  si  trn  of  i^reat  dant^er 
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although  the  heart's  toDe  may  temporarily  improve  witli  rest  and  witt^i 
the  use  of  heart  tonics,  {d)  On  percitsjswn^  the  heart  extends  to  the  lef^ 
and  do\\Tiward,  giving  a  more  oval  area  of  dulness. 

2.  DHatatioii  of  the  Right  Ventricle. ^This  is  more  common,  (flfl 
On  in^^pcctmn,  n  diffuse  beat  is  seen  to  the  right  of  the  sternum  ^ 
indeed  in  the  epigastrium;  and  (6)  it  may  be  palpaieiL  (c)  Au^uli^^ 
tion  shows  weakness  of  the  heart  tones,  and  (d)  percussion  outlinjM 
dulness  to  the  right  of  the  sternum.  Extreme  dilatation  increa-ses  t^^ 
tricuspid  orifice  from  four  and  one-half  to  five  or  six  and  one-hi 
inches,  and  the  physical  findings  of  (relative)  tricuspid  insufficie 
obtain, 

3.  Dilatation  of  the  Auricles.— The  deep  location  of  the  left 
renders  it  almost  impossible  to  obtain  physical  signs  of  dilatatL 
The  changes  usually  ascribed  to  the  left  auricle  are  due  to  enlargei 
of  the  conus  of  the  right  %'entricle,  though  a  presystolic  wave  map 
seen  in  the  second  left   interspace.    The  right  auricle  is  freque"! 
distentied  and  this  is  recognized  by  undulation  to  the  right  of  the  ^"t:^ 
num  above  the  right  ventricle,  by  dulness,  and  sometimes  by  a  pre^4 
tolic  wave. 

Dilatation  of  all  the  chambers,  both  right  and  left,  combines 
physical  findings  of  each  type,  thus  giving  the  heart  a  triangular 
trapezoid  confonnation.    The  cardiac  symptoms  and  physical  findir^ 
of  dilatation  may  develop  gradually,  or  abruptly  after  xiolent  exerci  -» 
especially  when  the  heart  is  congenitally  w^ak  or  when  its  nutritiorM^ 
altered. 

Diagnosis. — The  diagnosis  depends  on  the  etiological  factors,  ^^"» 
weak  tones,  the  increased  dulness,  and  cardiac  and  somatic  evideiic:^^' 
of  cardiac  failure.  The  greater  the  dilatation,  the  le^s  marked  is  t"^^" 
difference  between  the  systole  and  diastole.  The  absoltiie  heart  dvln^^ 
in  middle  life  is  bounded  by  the  left  border  of  the  sternum,  the  fouf^ 
or  fifth  rib,  and  the  left  parasternal  line,  or  it  may  extend  eveu  ^ 
little  more  to  the  left.  The  relative  dulness  reaches  from  the  third 
fourth  rib  above  to  the  apex  beat  on  the  left  and  to  a  line  drawn  o 
liquely  from  the  third  left  costal  cartilage  across  the  sternum  to  the  fif"^ 
right  costal  articulation,  rercussion  is  difficult  in  distorted,  fatty 
oedematous  cliests.  Differentiation  concerns  the  same  group  of  cot 
ditions  discussed  under  the  diagnosis  of  effusive  pericarditis  {q.  v4 
The  Schott  method  of  treatment  (v,  i,)  frequently  is  of  value  in  dia 
nosis;  it  helps  dilatation  but  is  without  effect  on  pericardial  exudate 
Rest  and  the  use  of  digitalis  greatly  benefit  dilatation  and  hydrope  -^ 
cardium,  sometimes  within  a  verj'  short  lime,  while  pericard^fc4 
effusion  is  unaffected  by  this  treatment.  Consolidation  of  the  adjaedU 
lung  margin  can  usually  be  recognized  by  the  altered  breathing  &tfl 
rales.  Mediastinal  tmnor  and  aneurysm  are  suggested  by  pressufl 
symptoms.  If  the  margins  of  the  lung  arc  adhertvi  from  pleural  adhM 
sions,  especial  care  in  percussion  is  imperative,  and  dilatation  is  dia^H 
nosticated  by  the  relative,  more  than  by  the  absolute,  heart  dulneiiH 
Palpator}'  percussion,  very  lightly  made,  is  most  valuable  and  the  /ah 
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of  the  increased  dulness  has  greater  diagnostic  value  than  the  sound 
elicited.  Emphysema  may  greatly  obscure  the  outlines  of  the  heart, 
but  the  heart's  outlines  are  usually  disclosed  by  careful  palpatory  per- 
cussion for  the  relative  dulness.  EncapsiUaied  pleurisy  is  differentiated 
by  careful  puncture,  if  other  signs  fail.  The  fluoroscope  is  frequently 
of  aid.  In  short  chests,  the  apex  is  seen  normally  at  or  even  beyond  the 
nipple.  This  occurs  in  12  per  cent,  of  women.  Though  spinal  curva' 
ture  frequently  overtaxes  the  right  heart  and  thus  induces  dilatation, 
the  diagnosis  must  be  made  with  care,  for  the  topographical  relations 
Me  much  disturbed  by  visceral  luxation,  and  the  irregularity  of  the 
sternum  and  ribs  makes  percussion  uncertain.  In  fat  individuals, 
dulness  may  result  from  adipose  deposit  in  the  mediastinum,  but  dif- 
ferentiation is  often  easy  by  means  of  the  normal,  though  perhaps 
distant,  heart  tones  and  by  the  character  of  the  pulse.  Dilatation  must 
not  be  mistaken  for  dislocation  due  to  gaseous,  tumor,  or  fluid  disten- 
tion of  the  abdomen. 
Prognosis. — ^The  prognosis  depends  on  the  individual  and  on  the 


Treatment. — ^The  therapy  is  as  follows:    (a)  The  cause  must  be 

^ted.    (6)  The  dietetic,  special  and  general  indications  of  valvular 

^i*tase  (q,  v,)  must  be  carried  out.    (c)  OerteVs  treatment  consiists  of  (i) 

^^f^itcAion  of  the  amount  of  water  ingested,  and  stimulation  of  its  excre- 

^on  by  sweats  and  deep  inspirations.    Beer  must  be  interdicted,  but 

f       *^any  nervous  subjects  tolerate  limitation  of  water  very  poorly.    Water 

^*iould  be  given  in  small  quantities  at  frequent  intervals,     (ii)  Re^ 

^ydion  of  the  body-weight  (see  Obesity),     (iii)  Stimulation  of  the 

^^^'cukUion  by  exercise.     Mountain  climbing  is  said  to  stimulate  the 

^^rt,  develop  the  respiratory  muscles,  increase  the  lung  capacity,  and 

J^den  the  vessels.    The  objections  to  active  exercise  are  that  rest  in 

^^^  gives  better  results,  and  that  exercise  causes  harm  when  the  heart 

***Uscle  or  coronaries  are  diseased,  or  when  endocarditis,   pericardial 

^tesions,  or  Bright's  disease  exist,    (d)  The  so-called  Schott  method 

]J^  originated  by  Beneke  and  Saetherburg,  and  was  elaborated  by  the 

^auheim  physicians.     It  consists  of  (i)  baths  in  springs  containing 

5j^ium  and  calcium  chloride,  iron  carbonate,  and  carbon  dioxide. 

*  he  temperature  should  be  a  few  degrees  below  body-heat,  and  a  little 

^rton  dioxide  should  be  used  in  the  baths  at  first.    They  should  be 

^Ven  once  daily  for  two  or  three  days,  and  then  intermitted;    they 

^«U>uld  last  from  five  to  twenty  minutes.    They  may  be  given  artificially 

^th  almost  equally  good  results,  using  40  gallons  of  water,  with  3 

**J  10  pints  of  salt,  10  ounces  of  pure  calcium  chloride  and  carbon 

^xide  generated  in  a  vessel  from  sodium  bicarbonate  and  hydrochloric 

^d.   The  temperature  should  be  later  reduced  to  90°  or  less,  and  the 

^ount  of  carbon  dioxide  should  be  increased.    The  bloodvessels  are 

^  contracted  and  later  dilated.    The  pulse  becomes  slower  and  fuller, 

^flUation  decreases,  stasis  is  lessened,  diuresis  is  increased,  and  the 

'i^bolism  of  the  muscles  and  heart  is  improved,    (ii)  RcsLsfed  move- 

*«rf#  should  be  carefully  and  gradually  employed.     Though  active 
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exercise  constricts  the  vessels,  gentle  movements  by  the  patient, resist! 
by  the  operator,  dihue  the  vessels. 

Yeo  (Manual  of  Medical  Treatment)  summarizes  the  re^istam 
movements  as  follows; 

Each  exercise  is  made  ctgainut  slight  r&netance  applied  by  the  phi^sieian  or  a  tmui 
assistant* 

i.  The  anriB  are  extended  in  front  of  the  body  at  the  level  of  the  shoulder,  with  tl 
palms  of  the  hands  touching.  The  t  wo  arms  are  then  moved  slowly  outward  till  ih 
are  in  a  line  with  each  otlier;  they  are  then  brought  back  fo  their  original  position. 

2.  The  arm  and  hand  hanging  down  with  the  palm  turned  forward,  the  forearm] 
flexed  upon  the  arm  (which  ia  Kept  still)  until  the  fingers  touch  the  shoulder.    ~^ 
forearm  id  then  extended  to  its  original  position.    This  is  first  done  with  one  arm 
then  with  the  otlier. 

3.  The  amiSj  hanging  down  as  in  No.  2^  are  raised  outward  until  the  thumba 
over  the  head;  they  are  then  returned  to  their  original  position, 

4.  With  arms  dept'ndent,  the  fiii^ers,  at  the  ftrst  phalangeal  jomts.  are 
together,  and  the  amis  are  then  raised  until  the  hands  are  above  the  hr 
which  they  are  brought  back  to  their  original  position. 

5.  The  arms,  hanging  in  the  position  of  "attention,"  are  advanced  {orw&rd 
to  each  other  until  they  are  elevated  to  a  vertical  position;  they  are  then 
baek  to  where  they  were  before. 

6.  Same  as  No.  1,  but  with  fists  clenehed, 

7.  Same  as  No.  2*  but  with  fists  firmly  clenched. 

8.  The  arms,  starting  from  the  position  of  * 'attention/'  deacribe  a  circle  by  roovi 
forward  and  upward  until  they  are  raised  vertic4illy:    then  each  palm  is  turned 
ward,  aud  the  anus  duscend  backward  to  their  former  position. 

9.  Tlie  body  is  bent  forward,  and  thea  brought  back  to  the  erect  position^ 
knees  not  being  moved. 

liL  The  body  is  rotated^  without  any  movement  of  the  feet,  first  to  the  right 
then  to  the  left,  and  then  back  to  its  original  position. 

1 1 .  The  body  is  flexed  laterally,  as  far  as  passible,  fii^t  to  the  one  side  and  then 
the  iyther,  and  afterward  restored  to  it^  original  erect  posit  ion - 

12.  The  patient,  standing  wMth  the  feet  side  by  side  and  supporting  himself 
leaning  with  one  hand  ujfjon  any  object,  flexes  the  opposite  thigh  as  far aa it  ie pr  ""'' 
and  afterward  extends  it  until  the  feet  are  again  side  by  side;  then,  leaning  on 
other  hand,  he  carries  out  a  similar  movement  with  the  other  thigh. 

13.  The  patient,  supporting  himself  by  one  hand,  as  in  12,  and  trie  knee  being 
straight,  each  leg  in  turn  is  nnsed  aa  high  a.s  possible  in  front  of  the  body,  and  thi 
the  same  way  behind. 

14.  t^uptx^rting  bimself  by  placing  both  hands  in  front  on  the  h^*k  of  a  ehaif, 
patient  first  flexes  one  leg  anil  f  hen  the  other  up<in  the  thigh  as  far  a^  h«  can, 

15.  Eacli  leg  in  turn  is  abducted  as  far  wi  possible,  the  knee-s  being  kept  ai 
the  patient  rasting  on  one  or  other  hand  the  while. 

16.  The  anus,  held  horizontally  outward,  are  rotated  forward  and  backward 
the  shoulder  joint. 

17  and  IS.  Flexion  and  extension,  first  of  the  wriste,  and  second  of  the  ankles. 
In  resisting  these  movement*?  the  operator  places  the  palm  of  his  hand  on  that 
of  the  patient's  limb  or  body  toward  which  the  movement  is  to  be  made.      In 
movements  of  the  wrist  the  operator  closes  hi^i  thumb  and  forefinger  round  that  joi 

(iii)  Passive  movements  and  massage.  Contraindications  to  Schof 
method  are  aneurysm^  angina  pectori.s,  acute  cardiac  insufficient 
tendency  to  hemorrhage  and  embolism,  and  possibly  nervousness. 


HYPERTROPHY  OP  THE  HEART. 


Pathology. — The  muscle  fibers  increase  even  tenfold  m  m/.*-  hj 
trophy)  and  increase  in  number  {hyperplasia).  Hj-perlrophy  mar  < 
alone — simple  hypertrophy.    It  more  frefjuently  occurs  with  dilatatiii 
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— eccentric  hypertrophy.    ConcerUric  hypertrophy,  i,  e,,  with  decrease  in 
the  size  of  the  ventricle,  is  rarer  and  some  regard  it  as  merely  a  post- 
mortem condition;   the  ventricle  may  be  firmly  contracted  in  death 
from  violence  or  from  cholera,  or  hemorrhage,  but  it  can  be  distended 
by  the  finger.   The  size  of  the  normal  heart  is  that  of  the  fist  (Laennec), 
and  the  normal  weight  is  about  9^  ounces  (300  gm.).     The  heart  is 
sometimes  increased  four  times  in  weight,  even  to  59  ounces  (1,980 
gm.)  (Stokes) — the  cor  bovinum.     Its  consistence  is  increased,  and  its 
color  is  normal  or  darker.     In  total  hypertrophy  the  heart  is  round; 
in  partial,  the  right  or   left  ventricle    is  larger.     The  left   ventricle 
normally  measures  nine  to  ten  millimeters,  but  this  may  be  more  than 
doubled  in  hypertrophy;  the  right  ventricle  measures  three  or  four 
rnillimeters;  the  lefj  auricle  measures  three,  and  the  right  two,  milli- 
meters.    In  the  foetus  the  ventricles  are  equally  thick.      Up  to  the 
eighth  year,  the  left  ventricle  is  relatively  thicker  than  in  the  adult, 
l>ecause  of  narrowing  of  the  aorta  at  its  isthmus. 

Etiology. — ^The  causes  of  hypertrophy  of  the  left  ventricle  are  usually 

paechanical  resulting  from    (a)  valvular  lesions   (aortic  stenosis  and 

ixisufficiency,  mitral  insufficiency) ;    (6)  renul  disease;  usually  from  a 

<^Iironic  interstitial  nephritis  but  occasionally  from  other  forms,  from 

'hypoplasia  of  one  kidney,  from  hydronephrosis,  etc.    It  is  caused  by 

iJaechanical  obstruction  to  the  flow  of  blood  or  by  retention  within  the 

Wood  of  waste  substances  which  excite  arterial  spasm;    (c)  arterio^ 

sclerosis    (g.  v.),    developed   by  Traube;    (d)  congenital  narrowness 

(hypoplasia)  of  the  arterial  system,  or  of  the  aorta  at  the  isthmus;    (e) 

dilatation  of  the  a^orta,  diffuse  or  aneurysmatic,  or  occurring  rarely  from 

general  arterial  dilatation  (Nothnagel  and  Fraentzel);    (/)  pericardial 

^hesions;    (g)  myocarditis  (q.v.);    (h)  pregnancy;   it  is  claimed  that 

^te  placental  circulation  or   increased  intraabdominal    pressure  in- 

^^i^ases  the  heart's  work.    The  high  diaphragm  apposes  the  heart  to  the 

chest  wall  and  tips  the  apex  outward  so  as  to  simulate  hypertrophy; 

(0  over-exertion;  the  " irritable  heart  of  soldiers"    (Da  Costa,  Myers, 

Fraentzel)  is  caused  by  forced  marches,  cold,  and  mental  excitement; 

^he    so-called   idiopathic  hypertrophy  occurs  in  hard   workers,  and 

especially  in  Munich  from  excessive  use  of  beer  and  from  the  resulting 

plethora;    hypertrophy    results     from    continued     hard    work   while 

^latation  follows   sudden    cardiac  strain;    (;)  nervous  causes;  these 

\       ^^^  exophthalmic  goitre,  and  the  use  of   tobacco,  especially  strong 

k      Havana  cigars,  which  causes  rapid  irregular  heart  action.    Piijatin,  Ott 

■  and  others  have  found  degenerative   and    sclerotic   changes   in    the 

■  ^rdiac  ganglia. 

M  Hypertrophy  of  the  right  ventricle  depends  on  (a)  hypcrtroph;/  ron- 

■  ^^cuiive  to  left  heart  disease;    the  entire  lieart  usually  hypertrophies 

■  iromthe  intimate  connection  between  the  muscular  fibres  of  both  sides ; 
I  %  righi'heart   valvular  lesions  and  congenital  heart  disense;    ic)  /'/?- 

^1  creased  pulmonary  pressure  from  disease  of  the  pulmonary  artery,  or 
pressure  upon  it;  (rf)  emphysema,  chronic  bronchitis,  spinal  deformity , 
pulmonary  induration,  bronchiectasis,  and  extensive  pleural  adhesions. 
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llyperirophy  of  ike  auricles  always  coexists  with  dilatation  (stenoafl 
of  the  a uriculo ventricular  orifices).  I 

Symptoms, -—Hypertrophy  of  the  left  heart  may  exist  without  anj 
subjective  sensations,  or  there  may  be  palpitation^  inability  to  lie  on  the 
left  side,  cough,  cardiac  oppression  or  pain  or  cerebral  congestion 
(tinnitus,  flashes  before  the  eyes,  headaehe,  or  vertigo).  There  is 
frequently  a  tendency  to  hemorrhage  (epistaxis,  cerebral  hemorrhage, 
excessive  menstruation).  Polyuria  results  from  high  arterial  tension. 
The  causal  disease  (nephritis,  valvular  disease,  arteriosclerosis, 
emphysema)  presents  its  own  symptoms.  Right-heart  hypertrophy  is 
attended  by  brown  induration  of  the  lungs,  haemoptysis,  cyanosis,  or 
bronchial  catarrh. 

Physical  Signs, — Much  confusion  in  the  clinical  description  previulj 
because  the  signs  of  hypertrophy  are  very  often  confounded  with  thofll 
of  dilatation,  although  both  conditions  very  frequently  coexist,  ■ 

Hypertrophy  of  the  Left  Ventricle.— 1.   Inspection, — This  disclosea 

(a)  a  sirmig,  sometimes  heaving,  diffuse  apex;  essential  dislocation 
to  the  left  or  downward  indicates  coincident  dilatation,  because 
thickening  of  the  heart  muscle  alone  scarcely  gives  any  increase  in 
the  size  of  the  heart.  Rotatory  retraction  of  the  apex  beat  is  sometimes 
seen,     (h)  Precordial  pronimence ;    (c)  forcible  puhation  of  the  re«*efa. 

2,  Palpafifm. — Palpation  confirms  (a)  the  strong  apex  beat,  detects 

(b)  the  palpable  second  aortic  ione  due  to  high  tension  (or  atheroma), 
and  sometimes  (c)  a  systolie  apical  thrill  (transmission  of  the  strong  finrt 
tone),  id)  The  pulse  is  regular^  full  and  hard  in  simple  hj^ertrophy, 
but  in  the  eccentric  form  it  is  softer  and  more  rapid.  It  is  sometimes 
weak  or  almost  absent  in  the  arms;  this  is  due  to  loss  of  vessel  tonus, 
(e)  Thrills  over  the  peripheral  vessels  from  high  tension  vibration 
be  felt. 

3,  Percuss iim. — It  is  usually  stated  that  the  left  heart  is  dislocat 
downward  to  the   left  but  this  is  infrequent,  as  enlargement  mt 
dilatation  (or  an  atheromatous  relaxed  aorta  which  allows  sinking  of  1 
heart). 

4,  AnscuUation,— This  brings  out  (a)  usually  the  loud  first  tofu:^  or 
the  apex  (but  not  always,  as  for  example  in  aortic  leakage);  it  disclos 
(b)  the  accctttuaied  and  frequently  metallic  ^eco/^*f  aortie  ton£\  (c)  systolic 
arterial  brtiiis  from  tension  and  vibration  of  tlie  walls;  (rf)  the  ffaltam 
rhythm  in  cases  of  failing  hypertrophy,  especially  in  nephritics;  (e)  1 
peculiar  clinic^  which  is  sometimes  heard  to  the  right  of  the  apex;  (/) 
an  apical  systolic  viuritinr  is  sometimes  heard,  and  is  frequentljl 
of  the  cardiopulmonary  type.  Seitz,  Gendrin  and  others  have  re^ 
corded  murnnirs  resembling  the  pericardial  rub,  due  to  the  violc 
beating  of  the  heart  or  to  muscular  contraction  (Jiirgensen). 

Hypertrophy  of  the  Right  Ventricle. — (I)   Inspection  shows  a  fir 
systolic  impulse  under  the  sternum  which  is  (2)  palpable,  as  is  the 
second  pnlnL<mic  tone,     (3)  Auscultation  brings  out  the  aeeenttiati 
second  pulmonic;  and  (4)  percussion  is  negative,  unless  there  is  coi 
dent  dilatation. 


ATROPHY  OF  THE  HEART  441 

IHagnosis. — ^In  lejirsiied  hypertrophy ,  the  cardinal  signs  are  (a)  the 

teose  pulse,  (6)  the  strong,  hard  apex  beat,  and  (c)  the  accentuated 

second  aortic  tone;  in  right-sided  hypertrophy  they  are  (1)  the  strong 

second  pulmonic  tone,  and  (2)  the  substernal  pulsation.    Percussion  is 

useless,  for  it  discloses  dilatation  only. 

Hypertrophy  of  the  left  heart  must  not  be  confused  with  nervous 
overaction  of  the  heart  in  which  the  apex  is  not  heaving.  Retraction  of 
the  left  lung  merely  exposes  more  of  the  left  ventricle,  but  the  heart  in 
thb  case  seems  enlarged  upward  and  to  the  left.    In  narrow  chests  with 
poor  lungs,  the  heart's  dulness  is  wide,  but  the  cardinal  symptoms  of 
hypertrophy  are  lacking.     The  same   caution   in    the   diagnosis  of 
hypertrophy  at  puberty  is  necessary  because  at  this  period  the  heart  is 
nervously  unstable,  the  chest  is  thin,  and  the  heart  is  normally  wider 
than  in  the  adult.    Perplexity  may  be  caused  when  abundant  casts  and 
Mood  are  found  in  the  urine;  these  are  usually  indicative  of  nephritis, 
hut,  if  there  are  other  evidences  of  stasis,  such  as  congested  liver,  they 
wc  compatible,  in  the  minds  of  some  writers,  with  stasis  alone.    Ne- 
phritis may  cause  hypertrophy;   nephritis  and  hypertrophy  may  be 
<lue  to  a  common  cause;  or  a  failing  heart  may  produce  renal  stasis 
(see  Nephritis,  Diflferential  Table). 

Prognosis. — ^The  immediate  outlook  is  good  because  hypertrophy  is 
usually  a  compensatory  process;  the  ultimate  outlook  is  bad,  because 
^^wliac  insuflSciency  is  the  ultimate  issue.  Symptoms  usually  appear 
first  either  gradually  or  suddenly  in  the  stage  of  broken  compensation 
^m  mtercurrent  fevers,  malnutrition,  or  mental  and  physical  strain. 
The  best  outlook  is  in  hypertrophy  caused  by  tobacco  or  athletics,  for 
wis  may  regress.  Gallop-rhythm  is  ominous  as  is  the  occurrence  of  the 
fi^  and  second  apical  tones  close  together.  Hypertrophy  leads  to 
'*tty  and  other  change  in  the  heart,  to  sclerosis  of  the  vessels,  and  in  the 
pulmonary  circuit  to  pulmonary  atheroma,  acute  congestion,  and 


fitment. — ^The  therapy  is  eminently  causal  and  dietetic;  alcohol, 
^  and  coffee,  tobacco,  and  cold  baths,  are  to  be  avoided,  and  con- 
'^P&tion  must  be  prevented.  The  symptomatic  treatment  and  the  use 
^}  cardiants  in  the  uncompensated  stage  are  identical  with  the  indica- 
^ons  in  valvular  disease. 


(0).  ATROPHT  OF  THE  HEART. 

Atrophy  of  the  heart  presents  more  pathological  than  clinical  interest. 

^•fefojy. — ^The  heart  is  at  times  congenitally  weak  and  small.  It 
?^y  then  be  associated  with  small  vessels,  chlorosis  (Virchow),  or  with 
Jypoplasia  of  the  genitalia  (Rokitansky).  Pressure  atrophy,  coronary 
*»^'osis,  pericarditic  adhesions,  the  senile  involution,  and  cachectic 
"**Wes,  are  the  most  frequent  causes.  Anatomically,  the  heart  is 
^uced  in  size  and  weight  (even  to  U-  ounces)  the  subpericardial  fat 
appears,  the  pericardium  wrinkles,  the  coronarj-  arteries  are  tortuous. 
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and  the  heart  muscle  is  pigmented.  The  valves,  especially  the  aortic, 
may  waste.  The  atrophy  may  be  partial,  as  that  of  the  left  ventricle  in 
some  cases  of  mitral  stenosis.  Simple, conceiitrir,  and  eccentric  atrophy 
are  described. 

The  symptoms  are  indeterminate,  and  the  dmynv.st.^  impossible. 


FATTY  HEART. 

Etiology  and  Pathology.— Fatty  heart  is  no  distinct  pathological 

clinical  entity.    Two  forms  are  recognized,    (1)   fatty  infiltration,  and 
(2)  fatty  de^^cneriition. 

1.  TdXtj    Infillration     (Lipoma    cordis    capstilare,   Viicliow). — This 
form  consists  of  invasion  of  the  heart  muscle  by  the  subpericsrdial 


fat,  which  is  normally  found  about  the  heart,  in  its  furrtnvs,  at  the  lipsj 
of  the  ventricles, and  arotmd  the  basal  vessels.  The  fat  extends  in  paral-^ 
lei  lines  l>etween  Jhe  muscle  filjcrs,  which  it  may  wholly  replace.    The 
fatty  infiltration  was  considered  primar}^  by  von  Leyden;   Struempell 
believes  muscle  titrophy  is  primary  and  the  fatty  infiltration  secondary; 
Kosenbach   holds  that   futty  infiltration   and   muscular  atrophy   are 
secondary  to  a  conunon   nutritive  distorbance.     The  fat,  which  is 
usually  most  developed  in  the  outer  layers  of  the  myocardium,  may 
reach  to  the  endocardium.    Fatty  infiltration  is  most  common  in  obe; 
males  over  forty  years  of  age,  but  has  been  seen  in  young  subject 
It  may  occur  after  the  menopause  or  in  sterile  women.     Plethoraj 
high  living,  excessive  use  of  alcohol,  and  heredity,  are  factors,    Tb 
heart  is  reduced  25  per  cent,  in  weight  compared  with  the  body-weigh 
(Ilirsch). 

2.  Patty  Degeneration, —This  fonn  is  caused  by  deficient  oxygen 
tion  which  is  either  {a)  general,  resulting  from  acute  infections,  old 
age,  cachexia,  marasmus,  aiuemia,  from  such  poisons  as  phosphorus^ 
chloroform,  or  mercury,  and  from  loss  of  fluids  from  diarrhoea;  or 
(b)  local  or  vardiac,  from  pericarditis;  from  corortar}'  disea.se,  whic! 
more  frer[uently  produces  myofibrosis;  and  from  cardiac  failure  follow- 
ing hypertrophy.  Mt)st  degeneration  occurs  in  the  left  heart.  The 
fatty  heart  is  large  and  flabby;  it  Is  yellow-brown — the  ** faded  leaf 
color  of  Laennec;  the  splashes  and  streaks  of  fatty  degeneration  con- 
trast with  the  normal  areas,  giving  the  variegated  ** tiger*'  or  ** tabby 
cat**  a]>]>earance;  oil  globules  are  found  in  rows  in  the  muscle  fibe 
and  may  replace  them  in  part  or  in  whole,  Frequently  the  muse! 
fibers  appear  dry  and  granular  (** albuminoid'*  degeneration)  and  thi; 
is  probably  the  first  step  in  fatty  degeneration.  The  striations  of  thi 
muscle  flisappear  later.  Its  consistence  is  decreased  and  its  muscula* 
ture  is  friable. 

The  extent  of  the  process  is  in  direct  ratio  to  the  intensity  of  nutri 
tive  aheration;  parenchymatous  and  fatty  degeneration  are  observe- 
in  those  segments  of  the  heart  where  the  greatest  work  and  the  mosi 
nutrition  are  demanded,  as  in  the  papillary  muscles  of  the  mitral 
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valves,  and  where  pressure  is  greatest,  viz.,  the  interventricular 
septum  and  the  left  conus  arteriosus.  In  embryonal  life,  these  condi- 
tions obtain  in  the  right  heart.  The  early  investigations  of  von  Ley- 
den  and  those  of  more  recent  date  by  Goebel  have  determined  that 
these  changes  are  first  focal  and  later  diffuse. 

Symptoms  and  Signs. — No  symptoms  are  characteristic.    Extensive 
fatty  changes  may  occur  without  clinical  symptoms  {latency) ,  as  in 
pernicious  anaemia.    Leube  details  a  case  without  symptoms  in  which 
the  apex  was  completely  fatty.     In  some   obese  subjects,  cardiac 
embarrassment   develops   with    dyspnoea,    palpitation,    a   somewhat 
^characteristic  wheezing,  etc.     The  autopsy  may  reveal  fatty  heart, 
'>ut  far  more  frequently  myocarditis,  idiopathic  hypertrophy,  or  cor- 
onary disease  is  found;  i.  e.,  there  is  no  uniformity  in  the  pathological 
findings,  nor  parallelism  between  them  and  the  clinical  signs.    Though 
Percussion  of  obese  individuals  is  unsatisfactory,  the  heart  is  found 
^Wated.    In  fatty  heart,  the  tones  are  weak  and  distant,  though  pure, 
^iie  apex  beat  is  weak,  diffuse,  or  absent,  and  sometimes  an  apical 
systolic  murmur  is  heard,  which  is  probably  due  to  irregular  systolic 
^bration.    Gallop-rhythm  is  heard  when  the  heart  is  fatigued.     The 
pulse  may  be  rapid  from  brain  anaemia;  it  may  be  somewhat  dicrotic, 
^^J^all,  and  arrhythmic.   Low  temperature,  sweating,  and  bronchitis  are 
^^^ixmion. 

^^luch  stress  was  formerly  laid  on  the  Adams-Stokes  syndrome,  a 
^^^d  of  symptoms  including  (a)  a  slow  pulse,  even  14  to  the  minute, 
^Ue  to  anaemic  stimulation  of  the  vasomotor  centre,  or  to  heart  changes, 
^*^ci  followed  by  (6)  psevdo^poplectic  seizures,  unconsciousness,  tem- 
^^rary  paralysis,  or  convulsions  (pseudo-epilepsy),  which  are  clearly 
^*^pendent  on  cerebral  anaemia,  for  one  of  Stokes's  cases  warded  off 
^be:se  attacks  by  assuming  the  genupectoral  position;  and  (c)  Cheyne- 
^^oices'  respirationy  in  which  respiration  becomes  slower,  and  is 
^llowed  by  a  period  of  apnoea  lasting  a  half  minute  or  more,  with  res- 
¥^^>*ation  gradually  returning  to  the  normal.  Narcotics  increase  or 
^^ciuce  the  condition.  The  pupils  narrow  during  the  apnceic  period 
^^cl  muscular  twitching  is  common.  This  triad  is  observed  in  uraemia, 
^fcolaemia,  and  diseases  of  the  vagus  and  medulla  as  well  as  in  heart 
^^^ease.  It  seems  likely  that  in  Stokes'  case  the  brain  was  also  dis- 
P^^ed.  The  syndrome  is  based  on  the  bradycardia  which  appears  to 
^^  most  frequent  in  disease  of  the  bundle  of  His  (see  Bradycakdia, 
^  AUDI  AC  Neuroses). 

iMagnosis. — ^The  diagnosis  is  at  best  uncertain.     As  stated,  fatty 

*^^art  may  cause  no  clinical  symptoms,  or  the  symptoms  observed  in 

V^^  obese  may  be  due  to  other  lesions.    Apparently  increased  (hilness 

^  often  due  to  mediastinal  obesity.     The  main  point  is  to  exclude 

^^Ivular  lesion  and  confine  the  diagnosis  to  a  myocardial  affection 

^^-  Myocarditis). 

Prognosis. — The  prognosis  depends  upon  the  cause.     It  is  ^rave 

^^  diabetic  or  arteriosclerotic  subjects,  or  when   coronary   disease, 

'    Wgina,  lung  oedema,  or  an  irregular  or  very  slow  pulse  intervene. 
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Sudden  de^th  is  not  uncommon  from  acute  dilatation,  pulmonary  em- 
bolism, brain  anfcraia  or  hemorrhage,  **  heart  block'*  (described  under 
bradycardia),  or  rarely  from  heart  rupture. 

Treatment. — The  treatment  is  that  of  obesity  in  fatty  infiltration, 
but  distinction  must  be  made  between  (a)  obesity  ivith  an^inia^  in 
which  the  subject  is  obese  and  pale,  with  cold  extremities,  much 
sweating,  scanty  urine,  weak  and  easily  fatigued  muscles,  and  dyspnoea; 
and  (6)  obesity  with  plethora^  in  which  the  color  is  red,  the  urine  in- 
creased and  nratic,  the  heart  stronger,  the  muscles  fairly  developed, 
and  exercise  possible  with  Uttle  dyspnoea.  Schott's  treatment  is  bene- 
ficial in  the  first  type,  and  OerteFs  method  in  the  latter  (see  Dilatation 
OF  Heart).  Saline  cathartics,  total  abstinence  from  alcohol,  and  the 
use  of  potassium  iodide  for  general  or  coronary  sclerosis  are  indicated. 
The  brain  symptoms  of  antemia  and  the  sudden  syncope  are  met  by 
the  «therial  alcoholics.  Cardiac  insufficiency  is  treated  as  in  uncom- 
pensated valvular  lesions  and  dilatation.  Morphine  should  be  avoided 
entirely  or  used  only  \iith  great  circumspection. 


I 


ACUTE  MYOOAEDITIS. 

Etiology  and  Pathology*— Acute  myocarditis  is  of  the  greatest^ 

chnical  and  prognostic  importance. 

Acute  diffuse  parens kymutous  viyocarditis  corresponds  to  granular 
and  fatty  degeneration  (v.  l);  to  the  ** mushroom"  heart  of  Stokes 
(described  under  Typo  us)  which,  when  held  inverted  by  the  base» 
would  fall  like  a  cap  over  the  hand;  and  also  corresponds  to  the  "soft- 
ened heart"  of  Laennec  and  Louis. 

Acute  diffuse  interstitial  mrjocarditis  has  been  most  studied  of  late 
years,  while   formerly   the   degenerations   attracted    most   attention. 
Round  cells  are  found  in  the  interstitial  tissue,  with  or  without  muscular 
alteration.    Vacuolization,  nuclear  multiplication,  pigmentary  deposit, 
blood  extravasations,  waxy  and  other  changes  are  also  found.    Though  ^ 
it  was  first  discovered  by  Ley  den  in  scarlatina,  it  is  found  in  a  very  H 
large  percentage  of  cases  of  diphtheria  and  typhoid  by  Rhomberg; 
it  also  occurs  in  acute  endocarditis  and  rheumatism  (10  to  20  per 
cent.),  less  frequently  in  variola,  influenza,  gonorrhrea,  quinsy ^  and 
other  infections.     Though  the  typhoid  bacillus,  the  gonococcus,  and 
Bacillus  pyocyaneus  have  been  found  in  the  myocardium,  they  are 
chiefly  important  as  causing  toxaemia.    In  some  instances  acute  myo-  ^ 
carditis  is  seemingly  primary.  V 

H.  Martin  has  found  inflamnmtorj^  thickening  of  the  intima  in  the 
coronar)^  radicles,  also  minute  thrombi,  lamellar  sphtting  of  the  elastic  h 
tunic,  aufl  proliferation  of  the  media.  Rhomberg  found  a  perineuritis  | 
in  one-half  of  t}^hoid  and  diphtheria  autopsies.  ViR*how,  Hayem> 
and  Renault,  hold  that  inflammation  is  primarj*  and  degeneration 
secondary;  Weber,  Blind,  and  others  regard  the  process  as  degenera- 
tion rather  than  inflammatioDt 
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Symptoms  and  Signs. — During  the  progress  of  an  acute  infection, 
th^  heart's  strength  decreases;  its  tones,  especially  the  first  mitral, 
becrome  fainter;  the  apex  is  less  distinct  and  is  dislocated  somewhat 
to  the  left  by  diilatation;  and  the  pulse  grows  weaker  and  more  irreg- 
ulskx.  Vasomotor  relaxation  is  probably  a  very  important  element  in 
th^  heart  failure.  Gallop-rhythm  and  embryocardia  develop,  and  there 
is  uisually  a  relative  (muscular)  mitral  leakage.  Cardiac  pain  may  be 
severe.  These  changes  may  develop  during  the  infection  as  is  the 
c&se  in  typhoid,  scarlatina,  and  rheumatism;  or  they  may  occur  sev- 
eral (two  to  ten)  weeks  after  the  infection,  as  in  10  to  20  per  cent,  of 
the  cases  of  diphtheria.  Sudden  death  without  symptoms  may  occur 
during  convalescence.  Rheumatic  myocarditis  often  leads  to  chronic 
fibrous  myocarditis. 

I>iagnosis. — ^The  diagnosis  is  made  from  the  etiology;  acute  myo- 
carditis is  distinguished  with  great  diflBculty  from  acute  endocarditis 

(9.  v.). 

Treatment. — 1.  Prophylaxis. — Hydrotherapy  is  indicated  in  typhoid 
and  antitoxin  in  diphtheria;    the  patient  should  have  absolute  rest 
well  into  convalescence,  because  sudden  heart  insufficiency,  or  unex- 
pected death  may  follow  eflPort,  difficult  defecation,  or  other  exertions; 
sexual  intercourse  should  be  forbidden.   The  heart  must  be  carefully 
watched  in  every  convalescence. 

2.  Oardiants. — These  are  indicated  as  in   valvular  incompetency, 
although  digitalis  and  strychnine  are  apparently  of  little  use. 

Acute  Oircumscript  Myocarditis. 

Acute  circumscript  myocarditis  (the  disease  of  gladiators,  Galen) 
13  usually  septic  and  embolic.  It  is  one  form  of  sepsis,  and  its  heart 
|oci  are  usually  multiple.  It  is  usually  caused  by  the  pyogenic  organ- 
isms. The  issues  are  (a)  resorption  with  fibrosis,  (6)  caseation  or 
calcification,  and  (c)  rupture  into  the  pericardium  or  into  the  heart 
^^ty,  thus  producing  "heart  ulcers"  and  pulmonary  or  arterial 
embolism,  heart  aneurysm,  abnormal  communications  between  the 
chambers,  or  sudden  valvular  insufficiency.  The  latter  is  sometimes 
^^^K^ve,  though  it  is  usually  impossible  to  make  a  diagnosis.  The 
^tment  is  that  of  the  fundamental  septicopyaemia  and  the  resulting 
^f^liac  insufficiency. 

Fragmentation  of  the  Heart  Muscle. 

l^fagmentation  of  the  heart  muscle  (Zenker,  Virchow,  Rindfleisch, 
^ts,  Renault,  and  Landouzy)  occurs  in  two  forms  (a)  segmentation, 
^  or  separation  from  each  other  of  the  heart  fibers,  and  (6)  fragmenta- 

^  tion,  or  rupture  across  the  normal  or  degenerated  muscle  fibers.     It 

*  _        has  also  been  called  segmentary  myocarditis,  and  though  it  most 
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ftquently  occurs  in  death  from  violence,  it  may  have  some  climeal 
ligniKcance  in  cases  of  sudden  or  gradual  heart  weakness  (see 
UYOLYSis  under  Diphthehia), 


f  CHRONIC  MYOOARDITIS  (CHRONIC  FIBROUS  OR  INTERSTITIAL 
MYOCARDITIS,  MYOFIBROSIS  CORDIS). 


Etiology  and  Pathology. — Chronic  myocarditis  is  rarely  a  disease 
sul  f/encris,  and  the  term  is  somewhat  ill-chosen.  It  ia  a  sequel  of 
some  previous  retrogressive  lesion — a  secondary  process.  It  compen- 
sates for  destruction  of  heart  tissue,  and  is  in  itself  a  measure  of 
that  loss.  It  is  more  often  a  fibroid  degeneration  than  an  inflammation. 
The  longitudinal  incision  of  the  heart  muscle  iliscloses  the  scar-like  * 
tissue  wliich  is  often  imseen  in  the  ordinarv^  transverse  sections  (KoeJier 
ancl  Itiihle).  This  tissue  is  seen  most  frequently  in  the  left  ventricle 
(lower  two-thirds  of  its  anterior  wall  near  the  apex  and  the  upper 
two-thirds  of  its  posterior  wall  near  the  auricle)  as  glistening  sunken 
areas  under  the  pericardium  or  endocardium.  It  also  occurs  in 
the  papillary  muscles  or  interventricular  septum.  The  sears  appear 
as  streaks,  fiec*ks,  stellate  plaques,  sometimes  measuring  three  or  four 
centimeters,  or  even  larger.  The  foci  may  be  macro-  or  microscopic, 
circumscribed  or  general.  Large  areas  may  form  from  fusion  of  small 
foci.     Gross  changes  in  the  heart  include  the  following; 

1.  Hypertrophy. — Tins  is  vicarious  and  occurs  when  the  fibrosis  is 
not  great-  The  relatioo  is  twofold;  (a)  hy{>ertrophy  often  compen- 
sates for  muscular  destruction  and  maintains  the  heart;  or  (fc)  fibrosis 
develops  in  tired  hypertrophied  hearts.  Hypertrophy  is  inversely 
proportional  to  the  number  of  scars. 

2.  Dilatation. — This  follows  extensive  fibrosis  and  decreased  power 
to  resist  pressure.  Fibrosis  of  the  tissue  can  neutralize  dilatation  to 
some  extent,  and  is  therefore  a  conservative  agent. 

3.  Atrophy  of  the  Myocardium. 

4*  Valvular  Disease. — This  has  no  necessarj'  affiliation  with  myo- 
carditis, though  they  are  indirectly  associated,  A  relative  mitral 
insufficiency  may  follow  myocarditis  in  the  mitral  papillary  musc*les 
(Hajnernjk).  Dittrich  first  descTibed  the  genuine  heart-stenosis,  a 
cicatricial  contraction  of  the  left  corms  arteriosus  in  the  adult,  or  of 
the  right  con  us  in  the  fretus,  following  myocarditis  at  those  sites. 
Relative  aortic  insufficiency  may  follow  enormous  dilatation  and  myo- 
carditis of  the  left  ven trifle  (persona!  observation). 

6.  Partial  Heart  Aneurysm  and  Heart  Rupture. — Partial  heart 
anetirysrtiy  a  localized  bulging  of  tlie  heart  wall,  is  seen  largely  near 
the  apex  (left  ventricle,  68  per  cent*  of  cases,  Pelvet),  where  acute 
myomalacia  cordis  or  chronic  fibrosis  occurs  most  frequently;  it  is 
seen  more  rarely  at  the  base,  or  in  the  interventricular  septum  which 
may  bulge  into  the  right  heart;  and  it  occurs  most  infrequently  inj 
the  right  ventricle  or  auricle.   The  heart  aneurysm  is  usually  small,  butj 
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may  equal  the  size  of  the  heart;  it  is  usually  single  (though  four  were 
found  by  Thurnam),  and  may  communicate  with  the  heart  cavity 
by  a  neck-like  constriction;  its  walls  consist  of  connective  tissue 
which  is  rarely  ossified  as  in  Corvisart's  case;  it  often  contains  thrombi 
and  is  adherent  to  the  pericardium.  .  In  unfavorable  cases  it  ruptures 
or  tears  loose  a  valvular  attachment.  During  twenty  years  ending  in 
1903,  D.  G.  Hall  found  112  cases  recorded  (26  had  aneurysm  in  the 
valves,  and  25  in  the  coronary  vessels) ;  Voelker  alone  made  a  diagnosis. 
Rwpiure  of  the  heart  occurs  through  the  left  ventricle  (80  per  cent.). 
Pathogenesis. — ^The  most  frequent  cause  is  disease  of  the  coronary 
arteries,  which  are  incessantly  active  and  are  end-arteries,  anastomos- 
ing with  each  other  only  through  their  capillaries.  The  vessels  of 
Thebesius,  entering  the  muscle  from  the  auricles  and  ventricles  as 
well  as  some  supernumerary  vessels,  may  carry  on  a  collateral  circula- 
tion when  the  coronary  arteries  are  occluded.  Coronary  narrowing 
may  be  gradual,  by  slow  obliterative  endarteritis  in  the  trunk  or  by 
the  occlusion  of  the  vessel  from  an  atheromatous  plaque  in  the  aorta; 
or  it  may  be  sudden  and  fatal  by  embolism  or  thrombosis  in  an  already 
nam)wed  vessel.  The  most  common  location  for  coronary  obstruction 
is  in  the  left  ventricle  (anterior  coronary  arterj'  which  is  most  active, 
and  relatively  small)  and  in  the  interventricular  septum.  In  fairly 
acute  coronary  obstruction,  the  heart  muscle  becomes  ischemic,  pale 
yellow  or  white,  and  opaque;  and  the  necrotic  area  becomes  swollen 
and  prominent  (coagulation  necrosis).  A  wedge-shaped  anaemic  (or 
hemorrhagic)  infarct  is  less  common  than  an  irregularly  outlined 
necrosis.  The  muscle  fibers  become  fragmented,  lose  their  nuclei, 
and  disappear;  this  process  may  lead  to  rupture  of  the  heart.  Ziegler 
named  it  myomalacia  cordis.  White  cells  surround  the  focus.  Sudden 
death  is  very  common.  If  the  subject  lives,  scar-tissue  develops  to 
f^place  the  deficit,  and  is  known  as  dystrophic  sclerosis.  Such  *' myo- 
carditis" is  not  inflammatory;  it  is  often  an  uncomplicated  coagula- 
^on  necrosis  with  substitution  by  scar-tissue.  Huchard  employs  the 
^^nns,  arteriosclerosis  of  heart  and  arterial  cardiopathy,  to  emphasize 
tlie  causal  role  of  arterial  disease.  Coronary  arteritis  most  frequently 
^ns  a  subacute  or  chronic  course.  Its  causes  are  those  of  arterio- 
^lerosis  {q.  v,}.  A  less  frequent  cause  is  actual  chronic  myocarditis 
following  acute  myocarditis  due  to  acute  infections,  such  as  rheu- 
matism, typhoid,  or  diphtheria.  Koester,  Ruehle,  and  others  have 
found  myocarditis  in  cases  of  cardiac  insufficiency,  resulting  from 
valvular  disease,  and  also  in  idiopathic  cardiac  hypertrophy.  French 
inters  describe  an  acute  endarteritis  following  acute  infections  and 
leading  to  myofibrosis.  Dehio  holds  that  myocarditis,  or  myophrosis, 
wa  result  of  dilatation,  that  it  occurs  where  the  muscle  is  destroyed, 
and  is  therefore  a  necessary  and  protective  process.  This  view  con- 
lonns  with  Thoma's  conception  of  arteriosclerosis  {q,  i\).  Dehio 
considered  that  myofibrosis  has  no  affiliation  with  acute  myocarditis, 
that  it  occurs  in  all  cavities  of  the  heart,  and  often  in  the  weaker 
and  more  dilated  auricles,  that  dilatation  is  the  determining  factor, 
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and  that  it  is  always  a  process  secondary  to  the  degeneration  of  hyper- 
plastic muscle,  to  pressure,  and  to  venous  stasis. 

Ss^mptoms* — (a)  In  the  latent  type  there  are  no  symptoms,  and 
sudden  apoplecfiform  death  occurs,  while  the  subject  is  apparently 
in  perfect  health,    (b)  Most  cases  present  chronic  symptoms  of  cardiac 
insufficiefwy.     The  cervical  veins  are  enlarged  and  there  is  generalfl 
venous  congestion.     The  pulmonary  circulation  suffers  especially,  as 
is  shown  by  cyanosis,  by  duskiness  of  the  skin,  by  infarcts  which 
are  often  large  (Rijhle),  by  hydrothorax,  oedema  of  the  lungs,  hron 
chitis,  and  by  dyspnoea  which  is  often  nocturnal  and  develops  on 
exertion.    The  heart  symptoms  are  precordial  oppression  or  dull  pain 
palpitation,  cardiac  asthma,  or  genuine  angina  pectoris.   Examination 
of  the  heart   sometimes  gives  negative  results,   but   dilatation   and 
hypertrophy  arc  usually  present   (cardiomegalia).     The  heart  tones 
at  first  are  often  clear,  but  later  become  faint  and  irregular,  so  that^ 
in  the  resulting  delirium  cordis,  the  tones  are  disorderly,  and  the  phase! 
of  the  murmur,  due  to  relative  muscular  insufficiency  or  to  arterio- 
sclerotic dilatation,  cannot  be  distinguished.     The  second  pulmonic 
sound  is  accentuated  or  split,  and  the  second  aortic  tone  is  weak, 
because  the  arterial  tension  is  low.     The  pulse  is  usually  irregular^ 
(Riihle,  Riegel,  Bard,  Phillippe),  and  may  be  so  either  from  the  begin-^M 
ning  or  may  become  so  later,  with  paroxysms  of  arrhythmia  which" 
some  consider  an  extension  of  the  degeneration  and  sclerosis.     Irreg- 
ularity usually  precedes  the  cardiac  insufficiency  and  persists  duringH 
restoration  of  compensation.    A  regular  pulse  may  be  present  through^^ 
out  (Ebstein  and  Renoy),  or  a  number  of  regular  strong  l>eats  is  fol- 
low^etl  by  a  wave  of  rapid  tumbling  heart  action.    Simple  intermission  i 
and  the  pulsus  bigeminus  are  also  seen.    The  pulse  rate  is  often  slowj 
at  first,  and  gradually  increases  to  90  or  100,  with  ominous  crises  o^ 
tachycardia.    In  some  instances  the  pulse  is  persistently  slow  and  thi^ 
is  associated  with  syncope  from  brain  aniemia  (iK  i.  Bradycardlv).' 
It  is  seen,  then,  that  the  rate  and  rhythm  of  the  pulse  vary,  and  though 
irregularity  is  of  important  diagnostic  value  there  is  no  constancy  in  J 
the  pulse  findings.  fl 

CEdema  is  present,  but  as  a  rule  is  less  common  and  intense  than 
it  is  in  valvular  disease.  Embolism  may  occur.  Digestive  disturbances 
are  almost  constant  (Riihle),  and  Huchard  maintains  that  they  have 
an  important  bearing  on  the  heart's  action;  aUmentary  autotoxsemia 
from  carelessness  in  regard  to  diet,  may  cause  paroxysmal  cardiac 
symptoms,  Potain  and  Barie  hold  that  digestive  disorders  induce  a 
reflex  contraction  of  the  lung  vessels  and  thus  lead  to  dyspnoea.  The 
urine  is  that  of  stasis  in  the  later  stages,  but  early  in  the  disease  poly- 
uria  may  prevail  from  hypertrophy  and  high  blood  pressure.  Renal  m 
insufficiency  may  lead  to  renal  toxtemia  (Houchard).  ■ 

Diagnosis.^There  Are  Five  Cardinal  Points.— (a)  In  the  majority  of 
cases  arteriosclerosiji  is  most  important.  Its  causes  should  be  sought 
in  the  anamnesis,  and  the  peripheral  arteries  and  aorta  should  be 
e.xarained  for  its  usual  signs  {q,  %k).    Arteriosclerosis  is  usually  general. 
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but  may  exist  in  the  heart  or  brain  without  being  seen  in  the  radial 
arteries,  and  the  converse  is  also  true.  (6)  The  heart  is  usually  dilated 
and  hfpertrophied ;  i.  e,,  its  transverse  measurement  is  increased,  (c) 
*Vo  vdvtdar  murmur  exists  (in  uncomplicated  cases).  The  systolic 
apical  murmur  of  arteriosclerotic  dilatation  may  be  heard  or  the  soft 
variable  bruit  of  relative  mitral  leakage,  which  often  disappears  with 
rest  and  catharsis,  (d)  The  pulse  is  fast  and  irregular.  A  regular 
pulse  does  not  absolutely  exclude  myocarditis.  Arrhythmia,  whether 
congenital,  neurasthenic,  or  caused  by  tobacco,  must  be  excluded,  (e) 
Di/spfUFa  and  pulmonary  stasis  are  suggestive. 

DiffereniicUion  is  often  so  difficult  that  many  able  clinicians  limit 
the  diagnosis  to  muscular  insufjiciency)  for  fatty  heart,   idiopathic 
hypertrophy  and  dilatation,  or  pericardial  adhesions,  may  be  found  at 
autopsy  instead  of  the  anticipated  myocarditis.    Sometimes  when  myo- 
carditis is   suspected,   the   heart  shows   nothing  microscopically  or 
macroscopically,  thus  demonstrating  that  the  causes  of  heart  failure 
are  often  beyond  the  detection  of  the  microscope.     A  diagnosis  is 
made  by  exclusion,  and  then  is  often  only  a  "probability  diagnosis." 
In  distinguishing  myocarditis  from  the  "heart  of  renal  disease,''  long 
observation,  the  gallop-rhythm  (more  common  in  the  cor  renale),  and 
urjemic  manifestations  are  helpful.    Myocarditis  and  renal  disease  are 
rather  frequently  associated.    From  mitral  stenosis:  both  lesions  cause 
irregularity  and  a  weak,  radial  pulse  and  apex  beat;   when  the  pre- 
systolic stenotic  murmur  is  absent,  the  loud  second  pulmonic  sound, 
the  loud,  snapping,  apical  tone  and  the  wide,  right  heart  are  most 
suggestive  of  mitral  stenosis.    Digitalis  very  frequently  fails  to  act  in 
Dttvocarditis.    From  cerebral  apoplexy:  the  sudden  "stroke"  or  "car- 
diac apoplexy  "  of  coronary  disease  may  be  the  first  sign  of  myocardial 
^sease  and  may  be  mistaken  for  hemorrhage  of  the  pancreas,  cerebral 
apoplexy,  or  embolic  processes.     The  autopsy,  in  cases  of  sudden 
death  or  death  after  a  few  hours,  often  discloses  coronary  closure  with 
myomalacia  cordis  or  fibrous  myocarditis. 

Prognosis. — The  prognosis  is  that  of  uncompensated  valvular  lesions 
^th  the  extra  consideration  that  the  muscle  itself  and  most  often  its 
nutrient  arteries  are  involved.  Because  of  the  facts  that  digitalis  is 
often  inefficient  in  these  cases,  and  that  angina  pectoris,  cerebral 
anaemia,  heart  rupture,  or  coronary  closure  may  occur,  the  outlook 
^  most  unpromising.  Some  patients,  especially  elderly  subjects,  may 
live  a  decade  or  more,  until  intercurrent  pneumonia  or  another  secon- 
dary affection  causes  their  death.  Early  digestive  symptoms  are  less 
favorable  than  early  oedema  or  congested  liver. 

Treatment. — The  therapy  is  (a)  that  of  the  causal  factor,  arterio- 
sclerosis (q.  V.)  being  the  most  common  cause.  Potassium  iodide 
relieves  pain,  and  lessens  the  atheroma;  it  should  be  given  in  doses 
of  oto  10  grains  after  meals,  freely  diluted  in  milk  or  water — 

Potassii  iodidi oiiss. 

Syr.  sarsaparilUe  CO 3iv. 

M.  et  S. — One  t^aspoonful  in  a  glass  of  water  after  meals. 
20 
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{h)    Dleieiic;  stimulants  should   be  used  carefully,  and  overexc 
and  excitement  should  be  avoided,     (c)    The  Schott  treatment  (^^  i 
(d)  Cardiants.    Digitalis  is  beneficial  in  the  less  developed,  but 
in  the  advanced  cases.     It  is  to  be  avoided  when  the  pulse  is  sk 
Strychniue  h  frequently  valuable.     When  there  are  anginal  seizu 
or  hard  vessels,  nitroglycerine  should  be  given  (see  Therapy  OF  Vi 
VULAR  Diseask).     Nitrite  of  amyl  is  usually  ineffectual.     Caffei 
camphor,  morphine,  and  alcoholics  should  be  administered  for  card 
asthma;  morphine  is  considered  somewhat  dangerous  in  angina 
tons  (y,  ^^). 

EUPTUEE  OF  THE  HEART. 


Etiology. — (a)  Spontaneous  rupture  is  practically  unknown,^ 
Rupture  throiigh  the  altered  heart  muscle  occurs  in  myocarditis,  h 
aneurysm  (in  which  case  it  may  even  perforate  the  chest  wall),  myo 
lacia  cordis  (from  coronary  atheroma  and  embolic  occlusion),  coroi 
aneurysm;  fatty  heart,  abscess,  gumma  or  neoplasm  of  the  h 
ulcerative  endocarditis  or  obstructive  valvular  dise-ase,  and  sten 
of  the  isthmus  of  the  aorta.  It  occurs  largely  in  men  over  sixty  y^ 
of  age.  It  may  occur  during  sleep  or  may  be  caused  by  trauma,  vomi 
ing,  great  effort,  excitement,  delivery,  coitus,  or  by  the  use  of  digttal| 
Kroll  collected  332  cases  of  rupture  of  the  heart*  I 

Pathology  and  Symptoms. — (a)  Partial  rupture  of  the  valves  ti 
duces  sodden  valvular  insufficiency,     (b)  Total  rupture  of  the  heart 
usually  single  (though  a  case  having  five  rents  is  recorded),  and  ta 
place  in  the  left  ventricle  (SO  per  cent.)  wdiere  the  pathological  fact 
{v.  s.)  come  most  into  play;   it  occurs  less  frequently  in  the  intervi 
tricular  septum,  right  ventricle  and  auricles.    Sudden  death  may  oc^ 
without  prodromes,  or  death  may  result  after  a  few  hours  to  eld 
or  seventeen  days.     The  symptoms  are  a  sense  of  something  givi 
way  in  the  chest,  great  precordial  pain,  in  coercible  vomiting  or  dil 
rhoea,  cerebral  aiucmia  or  irritation  of  the  vagus  from  l>a?moperia 
dium,  collapse,  and  death  from  pressure  of  the  blood  on  the  vei 
cava^  (Cohnheim)oron  the  heart,    HEemopericardiura  (q,  i\)  may  be  si 
pected  because  of  greatly  increased  triangular  dulness,  faint  heart  ton 
and  absent  or  weak  apex  beat  within  the  left  border  of  the  dulness^ 

Diagnosis  and  Treatment. ^The  diagnosis  is   rarely   made, 
depends  on  (a)  the  etiology,  (6)  in^creased  dulness ,  (c)  cardiac:  inmM 
ciency,  and  (d)  symptoms  of  internal  hemorrhage.     The  outlook  is  b^ 
and  the  treatment  wholly  symptomatic;   the  most  absolute  rest  sho^ 
be  enforced. 

Heart  injuiy  was  first  operated  on  by  Farina  (1896).  The  6 
cardiorrhaphy  for  rupture  was  by  Rehn  (1897).  Frazier  (19^ 
collated  102  operations  for  injury,  of  which  42  per  cent,  recovered-. 

Disease  of  the  Coronary  Arteries. — This  has  been  sufficiently  cona( 
ered  under  myocarditis  (heart  aneurysm)  and  rupture  of  the  he^ 
It  will  be  considered  again  under  angina  pectoris,  which  anato 


TUMORS  OF  THE  HEART  451 

'>eIongs  to  disease  of  the  heart  muscle  though  it  is  usually  described 
under  cardiac  neuroses. 


TUMORS  OF  THE  HEART. 

These  are  most  rare  because  the  heart  is  rather  insusceptible  even 
to  neoplasms  in  its  immediate  vicinity.  They  cannot  be  diagnosticated. 
Carcinoma  and  sarcoma  are  the  most  frequent,  and  lipoma,  myxoma, 
fibroma,  and  myoma,  are  infrequent.  They  are  usually  secondary. 
Cardiac  insuflBciency,  valvular  compression  or  other  disorder  and  em- 
bolism sometimes  develop. 

PatasUea  are  most  often  accidental  post  mortem  findings.  In 
^^osler's  monograph  echinococcus  is  the  most  frequent  and  occurs 
ti«dce  as  often  in  the  right  ventricle  as  in  the  left.  Grulee  (1905) 
collected  55  cases  of  echinococcus  of  the  heart.  Cardiac  rupture, 
sudden  death  from  occlusion  of  the  pulmonary  trunks,  relative  pul- 
monary insufficiency,  or  cardiac  incompetence  may  occur.  The  cysti- 
cercus,  the  pentastomum  and  trichina  are  of  purely  anatomical  interest. 


SYPHILIS  OF  THE  HEART  (See  Syphilis). 

OARDIAO  THROMBOSIS— THROMBOSIS  CORDIS. 

This  usually  occurs  at  the  time  of  or  after  death,  and  is  of  little 
clinical  interest. 

Symptoms. — (a)  Entire  latency.  (6)  Thrombosis  sometimes  de- 
velops during  life  and  leads  to  pulmonary  or  arterial  embolism,  (c) 
^'^sdden  cardiac  weakness,  (d)  Sudden  valvidar  stenosis,  a,  haXl  thvom' 
^^^  {kugeUhromhiAs)  forming  in  the  auricle,  and  occluding,  for  instance, 
to.^  mitral  orifice;  it  is  beyond  clinical  recognition,  although  ac- 
^^^>Tding  to  von  Ziemssen,  it  is  frequently  associated  with  gangrene 
^^'^the  lower  extremities;  in  Curschmann's  case  an  ascites  resem- 
*^ling  chronic  peritonitis  was  the  sole  finding. 
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NEUROSES  OF  THE  HEART. 

PALPITATION  OF  THE  HEART. 

Palpitation  is  also  known  as  cardiopalmus,  cardiogmus,  or  hyper- 
*^esis  cordis,  and  is  purely  a  symptom.  In  health  and  in  many  cases 
^'severe  heart  disease  the  patient  is  not  conscious  of  his  heart-action. 
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The  most  extreme  irregularity  (delirium  corcHs),  or  the  pounding  hm 
caused  by  aortic  insufficiency,  may  escape  the  patient's  notice^  thoil| 
the  normal  heart\s  action  rnay  cause  palpitation  after  overwork,  fro 
aljiLse  of  coffee  and  other  causes. 

Etiology. — ^1,  NeiYoufl     Causes    (H7perffisthesia  of  the    Centnpel 
Fibers  from  the  Heart  to  the  Brain). — Nervous  excitability  is  coraim 
especially  in  medical  students,  whose  hearts  must  therefore  be  examiij 
repeateflly   when  they  first  study  physiology  or  physical   diagncN 
Even  physicians  are  not  wholly  free  from  heart  egotism.     Peter  Fra 
had  %uoIent  palpitation  while  writing  his  **Diseasei*  of  the  Heaf 
so  that  he  thought  he  had  aneurj^sm.    It  is  common  in  school 
dren,  and  results  from   nervous   tension,  fear  of  examinations 
public  exercises.     It  is  more  frequent  in  women  and  may  be  conn 
with  puberty,  the  climacteric,  or  menstruation.     It  occurs  almost 
stantly  in  exophthalmic  goitre  an<l  very  commonly  (50  per  cent.)] 
neurasthenics,  so  that  a  special  neurasthenia  cordis  has  been 
nized,  which  is  attended  by  turglfl  face»  red  eyes,  contracted  tempo) 
arteries,  and  angioneurotic  tcdeniu,  which  symptoms  flisappear  wb 
the  seizure  is  over.     Hysteria  is  a  less  important  cause*      Xervi 
exhaustioii,  chlorosis,  pernicious  anaemia,  acute  infections,  lactati 
poor  hygiene,  the  beginning  of  tuberculosis,  and  sexual  excess  or  p 
version,  may  produce  palpitation.    The  ** irritable''  heart  of  soldil 
observed  In'  Da  (_\)sta  in  our  Civil  War,  whicli  is  associated 
arrhythmia,  rliarrhrpa,  emotional  causes,  and  physical  strain,  is  o 
place^l  under  this  head*  !>ut  is  better  classified  as  muscular  insufficieii 

2.  Reflex  Causes. — This  type  might  be  included  under  nervi 
palpitation.  It  follows  dyspepsia,  especially  after  a  heavy  meal, 
peptones  or  other  products  of  digestion  have  been  thought  caiu 
Dyspepsia  may  cause  it  by  mechanical  gastric  distention  or  by  toxw 
It  may  also  result  from  constipation,  intestinal  parasites,  gall-st 
(Kehr),  renal  calculi  (Potain  and  Houchard),  puncture  of  asci 
prostatic,  uterine,  or  ovarian  disease,  floating  kidney,  and  diseased 
the  teeth  and  nose. 

3.  Tojcic  Causes* — Palpitation  may  result  from  the  use  of  col 
tea,  alcohol,  tobacco,  narcotics,  and  from  gout. 

4.  Cardiac  Causes. — Palpitation  may  occur  in  organic  heart  disei 
viz,:  valvular  tlisease,  acute  myocarditis,  hypertrophy,  dilatati 
coronary  atheroma,  and  in  obesity.  It  may  be  symptomatic  of  h< 
failure,  as  in  the  heart  of  nephritics. 

Symptoms. — The  patient  complains  of  '* feeling  the  heart  liei 
'* goneness,''  ''fluttering/*  forcible,  irregular,  or  intermittent  actioi 
the  heart,  dyspnfea,  anxiety,  vertigo,  tinnitus,  and  spots  before 
eyes.     In  some  instances,  the  symptoms  recur  periodically.     Ir» 
mittent  epigastric  throbbing  is  not  infrequently  present.     Vasom<li 
symptoms,  as  flushing  of  the  face»spastie  urine, etc.,  are  not  uncoranK 

Physical  Examination. — Sometimes  the  heart  is  absolutely  norni 
Conceptions  of  palpitation  differ  widely,  and  some  authors  desci' 
it  under  tachycardia.     The  heart's  rate  is  often  increaseil,  going 
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suddenly  after  exertion  or  fright  to  100  or  150,  with  violent  arterial 
throbbing.  The  increased  rate  may  be  due  to  stimulation  of  the 
accelerator  nerves  or  of  the  vagus.  The  heart  is  rarely  slowed,  as  in 
Binswanger's  case.  The  rhythm  may  be  normal  or  disturbed.  A 
series  of  rather  rapid  beats  followed  by  a  series  of  slower  beats  is 
possibly  somewhat  characteristic  of  nervous  palpitation.  If  the  pulse 
is  irregular  when  the  patient  is  quiet  it  sometimes  becomes  regular 
after  exertion.  The  first  apex  tone  is  often  accentuated,  is  even  metal- 
lic, or  may  be  heard  by  the  patient,  or  by  the  physician  at  some  dis- 
stance  from  the  patient's  chest.  In  some  nervous  subjects  the  systole 
sounds  short  (Miiller).  The  second  tone  at  the  base  is  more  often 
strong  than  weak.  A  murmur  over  the  pulmonary  region  is  usually 
functional. 

Diagnosis. — (a)  The  etiology  is  of  the  greatest  importance.  It  is 
confirmed  by  (6)  negative  residts  of  examination  of  the  heart  during 
the  attacks,  but  particularly  in  the  intervals.  Coronary  disease,  arterio- 
sclerosis, myocarditis,  etc.,  are  usually  excluded  with  ease,  but  it 
should  always  be  remembered  that  nervous  palpitation  may  co-exist 
^th  organic  diflBculties.  Palpitation  is  held  by  some  to  lead  to  dila- 
tation or  hypertrophy,  but  this  is  probably  confusion  of  cause  and 
effect,  (c)  If  pain  be  present  in  nervous  palpitation,  it  is  more  often 
lower  (an  **  epigctstric  cramp**)  than  that  of  organic  lesions,  the  pain 
of  which  radiates  to  the  shoulder  or  arms. 

Prognosis. — ^Though  palpitation  is  sometimes  lifelong,  the  outlook 

^  generally  favorable,  but  this  depends  on  the  etiology.     The  old 

Wief  that  fright  could  cause  death  is  as  unfounded  as  most  popular 

inceptions,  and  few  such  instances  are  recorded  (Bollinger,  Laache). 

Treatment. — ^Treatment  must  be  based  on  the  cause,     (a)  If  the 

^^  is  nervous,  suggestion  is  valuable  and  repeated  examinations  of 

^  heart  and  body  are  essential,  in  order  to  assure  the  patient  and  to 

^^id  error.    Regulated  exercise,  tepid  baths  with  active  friction,  light 

**^^ls,  regular  habits,  and  possibly  the  rest  cure  of  Mitchell,  are  indi- 

^^^.     It  seems  from  personal  experience  that  isolation  often  in- 

^^'^ses  introspection.    In  anaemic  cases  full  doses  of  iron,  arsenic,  and 

^'yehnine  should  be  given.    GoddelFs  combination  of  the  three  vale- 

"^^nates  is  valuable: 

^ 
Ferri  valerianatis. 
Quinirue  valerianatis. 

Ammon.  valerianatis 3^^  gr.  xx. 

M.  et  ft.  in  pil.  xx. 
S.—One  pill  after  meals. 

^^  Cases  of  \'iolent  throbbing,  a  few  doses  of  veratrum  often  (juiet  the 
Pneral  and  cardiac  nervousness.  A  belladoniia  plaster  or  a  few  drops 
^  the  fluidextract  helps  the  patient  greatly  hy  aiursthetizing  the 
peripheral  fibers  of  the  vagus.  Sexual  hygiene  must  be  strictly 
-    observed. 
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Fluidextr.  veratri 

Fluidextr.  beiladonD^  ,    . 

Aquffi     ....-,. .q^. 

M,  et  8. — One  teaapoonfxil  every  half  Uour  for  two  or  three  doee- 


ad  Sj. 


3t. 

3CV, 


(b)  When  the  case  is  reflex,  flatulency  and  constipation  mu^t  bt^  treat 
and  the  nose  sonnetirnes  should  be  cauterized.  Bromides  are  of  val 
but  must  be  given  well  diluted  or  in  pepsin  elixir,  in  order  to  avi 
added  gastro-intestinal  disorder, 

Sodii  bromidi    .        .    ,  ., 

8pts.  amnion,  aromat.  /, -- 

8yr.  xingiberij?  .    *    .    Suj- 

Aqiue        -  ,q.s.  ad  5u. 

M.  et  S. — One  teaspoonful  in  hot  water  every  hall- hour  for  four  doses. 

A  light  evening  meal  of  uon -nitrogenous  food  is  l^neficial  in  chile 
iiftHcfeii  with  night  terrors  or  palpitation,     (c)  The  toxic  type  is'ea,sj 
tn*ated  when  the  noxa  is  recognized,     (rf)  In  cardiac  di^ecute,  the  ca 
diants,  morphia,  belladonna,  aconite  and  the  ice-bag  are  indicate 
(t\  Valvular  Disease).     Digitahs  is  of  little  use  in  the  truly  nervo^ 
type. 

TACHYOARDIA. 


Definition. — Tachycardia  is  the  usual  term  for  rapid  heart  actio 
althnugli   polycartiia   and  pyknocardia  are  better  etymologically»  fc 
tachycardia  implies  ipnck  (not  rapid)  heart  action  like  the  pul^^usceL 
Tacfiycardia,  like  palpitation »  is  only  a  symptom.    Some  hearts  no: 
mally  beat  90  to  KK)  (120  in  the  case  of  Congreve), 

Etiology. — Larcenia's  division,  somewhat  modified,  is  as  follow] 
(a)   llnirt  aftd  ra.tcular  disea^sCf  coronary  or  vahoilar  affections,  ad 
acute  or  chronic  myocarditis,     (h)  Nervous  affcction^^  (i)  brain  aj 
card  disease,  as  of  the  medulla  (vagus  centre),   tumors,  soften 
hemorrhage.  .  multiple   sclerosis,    acute   ascending   paralysis,    bui 
paralysis,  injury  especially  to  the  cervical  spine,  myehtis  and  taJ 
(ii)  neuritis,  compression  of  the  trunk  of  the  vagus  by  tumorsT 
tat  ion    of   the   accelerator  nerve,   neuroses   as   exophthalmic 
emotional  tachycardia,  and  reflex  tachycardia  from  uterine  or  o\l 
dlscas<*  (»r  frtini  the  menopause,     (c)  General  disea^e^  such  as 
i^hrorn'c  froulilcs  (tuberculosis,  cancer);  and  convalescaice,  exhc 
or  excensts.    (d)  Toxic  causes,  resulting  from  tea,  coffee,  alcoh« 
fijgitalis,  atropine,  amyl  nitrite,  etc.    Cases  are  recorded  (Tare] 
in  which  in<lividuals  by  vohmtarily  moving  the  ear  or  skin  imf 
thr  uvrk  can  raise  the  heart's  rate,  through  the  spinal  acce^o] 
and  the  vagus, 

A  special  variety  is  the  tachycardia  paroxy»mntis,  describe<i 
J*rfirbsting  (1881)  and  later  by  Nothnagcl,  Bouveret.  and 
rapid  heart  action  occur  abruptly^  last  from  a  fej 
^^  even  weeks,  and  usuidlv  end  abruDfl 
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typ«  is  seen  mostly  in  strong,  hard-working  men,  who  indulge  in  ex- 
cesses in  alcohol,  tobacco,  etc.    Broad  bent  saw  a  case  at  ten  years  of  age. 
The  pulse  becomes  small,  is  usually  weaker  and  soft,  and  its  rate 
reaohes  150, 250  (Bowles),  or  even  280  (Bristowe).    It  is  at  times  strong 
CBrieger,  Nothnagel)  and  is  usually  regular,  though  arrhythmia  may 
develop  at  the  beginning  and  end  of  the  seizure.    The  sphygmogram 
reveals  more  beats  than  does  palpation.     The  heart  often  dilates 
(Martius),  for  the  tachycardia  and  dilatation  are  coordinate  to  the 
causal  factor.    The  pause  of  the  heart  (the  time  between  systoles)  is 
lessened  (Fran9ois  Frank)  and  the  systole  is  incomplete.    The  systolic 
tone  is  often  clicking.    The  apex  is  apparently  strong,  but  throbbing  is 
an  index  of  weakness  and  dilatation.    Embryocardia  (Stokes,  Huchard) 
is  sometimes  present  while  heart  murmurs  are  rare.     The  vessels, 
especially  the  carotids,  pulsate  violently,  and  the  patient  is  anxious, 
depressed,  and  frequently  shows  signs  of  venous  stasis  or  cyanosis, 
although  the  face  is  at  times  flushed.     The  urine  is  of  low  specific 
gntvity.    The  lungs  are  usually  normal  but  Riegel,  Tuczek,  Edinger 
and  Kredel,  describe  an  acute  distention  of  the  lungs  like  that  observed 
in  valvular  disease,  which  may  be  caused  by  vagus  or  phrenic  irritation 
or  tonic  contraction  of  the  diaphragm. 

Diagnosis. — Permanent  tachycardia  suggests  organic  disease  of  the 
^^ntres  in  the  medulla  or  nerve  trunks.    The  physiology  of  the  vagus 
and  accelerator  nerves  from  the  clinical  standpoint  is  still  obscure.    It 
nasbeen  held  that  (o)  increase  in  the  pulse  up  to  120  indicates  sympa- 
thetic irritation  (accelerator  stimulation),  which  is  relieved  by  mor- 
phine; (6)  increase  from  120  to  180  indicates  paralysis  of  the  vagus,  and 
this  is  relieved  by  pressure  on  the  vagus  trunk;   (c)  increase  over  180  is 
indicative  of  sympathetic  irritation  in  addition  to  paralysis  of  the  vagus. 
Sympathetic  symptoms  may  prevail,  as  protrusion  of  the  eyeball,  wide 
pupils,  and  increase  in  the  interpalpebral  fissure;   other  evidences  of 
"^agus  involvement  may  exist,  such  as  respiratory,  laryngeal,  or  gastric 
'yBaptoms.    The  diagnosis  of  vagim  neurosis  rests  upon  (a)  the  exclu- 
sion of  organic  heart  and  brain  disease,  (6)  a  high  pulse  rate,  ^.  gr.,  150; 
(c)  occurrence  in  paroxysms  with  intervals  of  normal  pulse  rate;    (d) 
*nhibitive  action  upon  the  paroxysm  of  manual  compression  or  of 
*i^rieal  stimulation  of  the  vagus. 

^^^gnosis. — ^The  prognosis  varies  with  the  cause  and  type;  the 
P^nnanent  variety  is  less  favorable  than  the  paroxysmal  and  temporary 
JOrins,  The  outlook  is  generally  good.  Bouveret  holds  that  permanent 
^^is  rare  and  has  reported  four  cases  of  sudden  death.  The  infre- 
4j*«nt  autopsies  (only  14  in  135  cases  collected  by  Hoffmann  in  1900) 
**^w  degenerations,  etc.,  in  the  heart  muscle.  It  is  well  to  regard  with 
^wbt  and  caution  all  cases  of  tachycardia  other  than  those  resulting 
'^m  emotional  causes. 

l^Mmont. — Stimulation  of  the  vagus  is  effected  by  faradization  of 
"*c  neck,  holding  of  the  breath,  by  Valsalva's  experiment,  by  pressure  on 
the  right  vagus,  the  use  of  the  ice-bag,  lying  down,  swallowing  ice,  or  by 
'ndaction  of  vomiting  by  apomorphine.    ^rorphine,asafoetida,  valerian. 
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and  the  bromides,  are  frequently  of  value.    The  causal  factors 
receive  consideration. 

BRADTOARDIA. 


Befinition, — Bradycardia,  spanocardia  or  brachycardia  is  the  u 

term  for  afow  heart  l>iit  oifffocardia  is  a  better  desigaation.  A  ptd^ 
tardus  is  nornial  to  sonic  individuals  and  in  certain  families  may 
seen  in  successive  generations.  It  is  often  an  accommodative  efforti 
in  aortic  stenosis.  The  apparent  pulse  rate  must  l>e  veriHed  by  card| 
auscultation  because  the  pulse  record  is  often  but  lialf  as  fre^pient  as  tl 
actual  heart  rate.  The  pulse  rate  may  fall  to  2(J  or  even  to  (5  beati 
miimte.  Paroxysmal  bradycanha  may  occur  with  weak  heart,  pall 
tation,  difficulty  iu  breathing,  or  gastric  distress.  j 

Followiiitr  Uiegers  viiLs^sijivathm,  two  types  are  distinguisljed:     ( 
Phi/.siologirat  l>radycardia,  whicli  is  rather  infrequent  in  occurreni 
it  is  observed  in  starvation,  and  during  the  pnerperium;   the  rate] 
from  34  to  GO.     (2)  Paihoiogieal  hmdijcardia  may  show  0  to  9  bea 
minute   (Norfleet),  and  the  pulse  and  breathing  may  run  parallel 

Etiology. — The  etiological  factors  of  the  patlu>logical  type  are: 
.ieuff  inftrtiofh**:  bradycarcha  is  verv^  common  during  or  after  typh< 
pneumonia,  diphtheria,  and  rheumatism.    Traube  explained  the  si 
pulse  as  due  to  exhaustion,  but  it  is  probably  caused  by  acute  m, 
carditis,  which  induces  lessenetl  condurtivity,  or  ''heart-bIock» 

Ditft'stive  dL^order,H,  which  caused  the  majority  of  Riegel's  collect! 
jaundice,  espe(*ially  light  forms^  constipation,  gastric  cancer  or  ulot 
vomiting  (which  causes  bradycardia  and  arrhythmia  in  children),  aj 
gall  stones  are  the  most  frequent  causes,  (c)  Respiratort^  dUeajte  ij 
less  frequent  cause;  emphysema  occurs  frequently  with  a  slow  stroi 
pulse,  wliich  is  sometimes  an  unfavorable  symptom,  id)  Circuiafa 
dtJieasCt  such  as  aortic  stenosis,  fatty  heart,  coronary  aiheromn  or  chroil 
myocarditis,  is  an  etiological  factor  and  lessens  the  conduction  ai 
contractihility  of  the  heart  muscle.  Dehio  uses  atropine  to  ilistinguij 
between  (i)  disease  of  tlie  heart  muscle,  upon  which  the  rlrug  has  hi 
little  etfect.and  (ii)  slow  heart  due  to  inhiljitit»n  of  the  vagus  (trunk  i 
centre)  in  which  it  brings  the  heart  to  or  above  the  normal  rate.    ( 

Toxie  condiiiom  such  as  poisoning  from  lea d, a IcohoK tobacco  (coronal 
spasm),  canned  meats,  coffee,  muscarine,  digitalis  and  other  drugs  mi 
cause  l>radycardia;  it  also  occurs  in  chohemia  and  early  in  uricmia,; 
which  cases  it  is  unfavorable.     (/)  General  troubles  are  also  causutif 
such  as  diabetes,  cachexia,  anaemia  or  exhaustion,  all  of  which  lesm 
the  irritability  of  the  heart  muscle,     (g)  Nervous  conditimis,  frigl 
apoplexy,  epilepsy,  meningitis,  brain  tumor,  disease  or  injur}*  of 
medulla  or  cervical  cord,  general  paralysis,  melancholia,  hysteria, vaj 
stimulation  by  tumors,  and  compression  of  the  vagus  trunk,  ami 
factors  in    its   development.     Jacob   describes   an   angiospastic  foi 
(bradycardia  with  chills,  wide  pupils,  cold  skin,  loud   second  aoi 
tone,  etc). 
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The  Adarns^Stokes  syndrome  (described  under  fatty  heart)  results 
chiefly  from  arteriosclerotic  changes  in  the  medulla  and  heart,  but 
rarely  from  toxins  or  neuroses.    The  causal  condition  is  "  heart  block, " 
in  which  the  transmission  of  the  peristaltic  contraction  wave  from  the 
auricle  to  the  ventricle  is  "  blocked  " ;  the  ventricles  contract  two  to  four 
or  more  times  less  frequently  than  the  auricles,  whose  movements  may 
be  seen  in  the  pulsating  cervical  veins  or  by  the  fluoroscope.     The 
syndrome  consists  of  (i)  bradycardia  (with  arrhythmia  and  hemi- 
systole);   (ii)  cerebral  disturbance  (syncope,  apoplectiform  or  epilep- 
tiform   seizures);    and    (iii)    accessory    symptoms     (Cheyne-Stokes 
respiration,  angina  pectoris,  etc.). 

In  1903  His,  junior,  found  a  band-like  muscular  bundle  connecting 
the  auricles  and  ventricles,  which  is  known  as  the  "  bundle  of  His. "    It 
measures  18  millimeters  in  length,  2.5  millimeters  in  width,  and  1.5 
millimeters  in  thickness,  and  courses  posteriorly  in  the  septum  ventric- 
ulorum,  whence  it  reaches  the  right  auricle  and  its  valves.    According  to 
Erianger  (1906),  slight  compression  of  His's  bundle  increases  the  inter- 
ventricular pause;    marked  compression  causes  intermittency  in  the 
ventricular  contractions;  complete  compression  results  in  independent 
^contraction  of  the  auricles  and  ventricles.    In  "  heart-block"  the  vagus 
loses  control  of  the  ventricle  but  the  accelerator  does  not.    The  epilepti- 
'onn  attacks  of   the  syndrome  are  due  to  cerebral  anaemia  and  the 
apoplectiform  attacks  result  from  cerebral  venous  congestion.     In  a 
<^«^se  of  the  writer,  myofibrosis  was  found;  in  the  case  of  Stengel,  an 
^J^docarditic  patch;  and  in  the  case  of  Jellick,  Cooper  and  Ophuls,  a 
^c>c?us  of  acute  anaemic  necrosis  (myomalacia  cordis.). 

Prognosis. — ^The  constant  is  less  favorable  than  the  paroxysmal  type. 

*^eatment. — The  causal  therapy  alone  is  of  value.    Morphine  and 

.  J^^'^pine  have  been  recommended,  but  must  be  given  with  care  where 

^^^**«  is  disease  of  the  central  nervous  system.    Strong  cardiants,  such 

^  ^^igitalis,  are  usually  contra-indicated  and   in   the   Adams-Stokes 

<gv  ^^Irome  are  actually  dangerous.    Alcohol  is  injurious.    In  the  Adams- 

^     ^*ces    syndrome,  nitroglycerine  is   indicated,   while   bromides   are 

^"'^terious. 

ARRHTTHMIA. 

^      '^H  an  irregular  heart  the  individual  beats  are  irregular  in  rhythm,  in 

^^ngth,  or  in  both. 

■^,  Etiology. — The  cases   are    (a)    nervous,   (i)  resulting  from   brain 

^H^ase,  as  meningitis,  concussion,  or  pressure  from  hemorrhage  or 

^^or,  (ii)  psychical,  (iii)  reflex,  usually  from  the  digestive  tract,  lungs 

^d  kidney;  or  (6)  cardiac y  (i)  toxic y  from  tobacco,  alcoliol,  tea,  coffee 

^v  ^^P^^'''**>  or  (^0  organicy  from  changes  in  the  peri-,  niyo-  or  endocar- 

^^vim.     Changes  in  the  heart  ganglia,  which   have  been  considered 

^^Uses,  are  probably  in  most  cases  the  result  rather  than  the  cause. 

*^he  recent  studies  of  Gaskell,  Englemann,  Mackenzie,  and  Wencke- 

Wh,  have  shown  that  the  heart's  function  resides  in  the  heart  itself 
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(myogenic  contractility,  conductivity,  excitability,  tonicity,  and  rhyth- 
micity).  ^d 

Varieties. — Varieties  are  diiJtinguished  as  follows:  (a)  InlermUtence^^^ 
The  dropping  of  a  beat  may  be  complete  or  rudimentarj^  (a  slight  in- 
dication of  the  deficient  systole  is  recognized  in  a  faint  first  tone).  Some 
persons  can  voluntarily  drop  a  beat  by  contracting  the  neck  muscles^ 
probably  through  reflex  action  upon  the  vagus  by  the  spinal  acce^^^sory 
nerve  which  supplies  the  muscles  (Donders).  (b)  Delirium  cordis,  in 
which  the  greatest  irregularity  prevails — ''  folic  cardiaque.**  (e)  Embryo- 
cardia,  the  foetal  heart  rliythm  of  Stokes,  and  id)  the  galhp-rhi/thm  of 
the  heart  in  cases  of  renal  disease^  hypertrophy,  etc*,  which  has  been 
described  under  Dilatatiox.  (e)  The  alternate  heart  heat,  in  which  a 
strong  heart  beat  is  followed  by  a  weak  one,  with  corresponding  findings 
in  the  pulse  (jndsus  alternant).  When  the  irregularity  recurs  at  even 
intervals  the  term  allorrhythmia  is  employed,  (/)  The  bigeminal  henri 
beai  consists  of  a  strong  beat  quickly  followed  by  a  weaker  one,  with  a 
pause  before  the  next  similar  group;  the  second  beat  is  often  weak,  and 
may  not  reach  the  radial  vessels;  this  variety  occurs  frequently  in 
mitral  disease  and  in  the  cumulative  effects  of  digitalis.  The  trigeminal 
heart  beat  and  pulse  are  similar,  except  that  each  group  comprise-S  three 
beats.  They  usually  indicate  heart  weakness,  (g)  The  pulsus  para-- 
doxuj^f  intermitting  with  inspiration,  has  been  considered  under  ~ 

credo  cordis  {iK  Pekicahditis),     It  may  be  marked  in  young  persons 
in  convalescence,  neurasthenia  and  brain  disease. 


ANGINA  PECTORIS. 


Angina  pectoris  (stenocardia,  breast-pang)  was  first  described  b     ■' 
Heberden  and  then  by  Hunter.     Edward  Jenner  first  recognized 
connection  between  angina  pectoris  and  coronary  disease.     By  far  t 
best  treatises  are  Osier's  classic  on  Afigina  Pectoris  and  AUird  S 
and  Neusser's  Heft  2,  Ausgcwahlte  Kapiiel  der  klinischen  Sym 
afologie, 

Definitton.^ — An  arteriosclerotic  cardiopathy,  characterized   (a) 
paroxysms  of  excruciating  pain  over  the  heart,  wliich  radiates  to  tl 
neck  and  arms,  (b)  by  mental  anguish,  a  sense  of  dying,  and  (c)  fi^    " 
qnently  by  sudden  death,  ^ 

Etiology  and  Pathology, — The  chief  and  practically  constant  path  .^M 


logical  tinding  is  arteriosclerosis  involving  the  heart  muscle  directly 
coronary  atheroma,  or  indirectly  by  plaques  in  the  aorta  at  the  coroua^^ 
orifices.    The  aorta  is  often  atheromatous  without  coronary  invoh**^ 
ment  and  coronary  sclerosis  is  frequent  without  much  change  in 
aorta. 

Though  it  is  usually  described  under  cardiac  neuroses,  its  pro[ 
place  is  under  arteriosclerosis.    It  is  notable  that  atheroma  is  fret^ue:!^ 
and  angina  pectoris  is  rare.    The  etiology  is  that  of  arteriosclerosis 
(q,  v.),  syphilis,  gout,  alcohol,  contracted  kidneys,  sometimes  infectioi^ 
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suoli  as  rheumatism  or  influenza.    A  history  of  its  occurrence  through 
several  generations  of  a  family  is  sometimes  elicited.    It  occurs  chiefly 
in   men  (80  to  90  per  cent,  of  cases  or  more),  usually  after  the  fortieth 
vea^r  (although  cases  in  the  second  decennium  have  been  reported)  and 
in  ^lie  well-to-do  classes,  professional  men,  hard  workers,  and  luxurious 
livers.   Angina  is  far  more  common  in  private  than  in  hospital  practice. 
Symptoms. — Mode   of   Onset. — (a)  In   some    cases    the    onset   is 
grtEciual,  and  is  preceded  by  dyspnoea  (especially  when  dressing  or  un- 
dressing, lacing  the  shoes,  emptying  the  bowels,  sitting  up,  or  beginning 
to   exercise),   by  short  deep  respiration,  precordial  oppression,  pul- 
monary oedema,  bronchial  catarrh,  strong  beating  in  the  second  or 
tldrd  left  interspaces,  and  diflSculty  in-  moving  the  left  arm.     This 
cardiac  weakness  ("cardiac  asthma"),  is  followed  by  genuine  angina. 
Heart  weakness  and  angina  are  coordinate  phenomena,  secondary  to 
coronary  disease.    (6)  In  other  cases  angina  is  the  first  important  symp- 
tom  of  cardiac  disease.    It  is  excited  by  (i)  muscular  effort,  as  walking 
up  hill;  (ii)  mental  excitement,as  anger  or  coitus;  (iii)  chilling  or  bath- 
ing; (iv)  flatulent  dyspepsia  or  overloading  the  stomach,  which  may 
induce  the  attack  when  the  patient  is  quiet  or  just  going  to  sleep,    (c) 
Death  may  be  the  first  symptom. 

paroxysm. — The  attack  itself  consists  of  (1)  sudden  agonizing  pain, 

^hieh  is  lancinating  and  feels  like  an  iron  hand  squeezing  the  heart. 

^ts  explanation  is  disputed  and  nearly  one  hundred  theories  have  been 

elaborated.    The  pain  emanates  from  the  cardiac  plexus  lying  behind 

*"^  aorta,  and  in  the  nerve  branches  from  it  to  the  coronary  arteries, 

^ence  its  reflection  to  other  parts,  which  will  be  mentioned  later.    The 

^^  explanation,  pathologically,  is  that  during  the  seizure  the  heart 

I'^Usck  is  ischasmic  from  coronary  obstruction  or  possibly  from  super- 

fj^duced  spasm  of  the  vessel  (Allan  Burns,  Potain).    In  man  and  in  the 

^^»^,  atheroma  or  thrombosis  of  the  abdominal  aorta  or  its  branches 

^^  t he  legs,  shuts  off  the  blood  necessary  during  exertion ;  with  moderate 

^^rcise  the  collateral  circulation  is  suflScient,  but  prolonged  exertion 

^^'^^uces  tingling,  cramps,  and  transient  paraplegia   ('*  intermittent 

J  indication").    The  heart-pang  is  caused  by  an  analogous  coronary 

j^fcffmia  w^hen  unusual  stress  is  thrown  on  the  diseased  coronaries. 

fc  ^   the  case  of  the  author's  father,  two  seizures  of  angina  were  followed 

^•^^    ** claudication,"  albuminuric  retinitis  and  the  Adanis-Stokes  syn- 

^*Onie;   the  abdominal  aorta  was  clearly  to  be  seen  and  felt  as  a  hard 

^  ^^ven  rigid  tube.    The  "unutterable"  pain  is  usually  substernal  and 

^^^ui/«   to  the  left  shoulder,  neck   and   arm.    Irradiation   may  he 

vT^-^rved  to  the  chin,  ear,  jaw,  occiput,  larynx,  and  even  to  the  gall- 

^^dderand  renal  r^on,  spine,  stomach,  left  leg  and  testis  (whieli  may 

^^11).    In  aortic  disease,  pain  is  propagated  to  the  first  four  dorsal 

V^s;  in  angina  it  also  reaches  the  cervical  and  lower  dorsal  areas. 

r^jn  along  the  ulnar  nerve  to  the  fingers  may  j)re('t'(le  the  an^nna; 

^^  Vs usually  associated  with  some  motor  weakness  and,  in  P'.ichhorst's 

^Qiarkable  case,  with  ulnar  atrophy.    Numbness  or  hyj)enesthesia  of 

^^  arm,  chest,  or  mammary  regions  is  frequent.     The  anginal  pain 
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produces  vasomotor  symptoms,  such  as  great  pallor,  low  temperature, 
and  profuse*  sweating.  The  patient  mar  fall,  perhaps  in  a  fatal 
syncope,  or  more  often  may  support  himself  for  a  few  seconds  oj 
minutes  until  the  paroxysm  has  passed, 

(2)  The  mental  anguh^h,  the  angor  animi,  which  was  first  recognize 
by  Latham,  is  the  second  element  of  the  seizure  and  consists  of  a  sen 
of  dying,  witli  great  anxiety,  cr»mplete  consciousness,  immobile  attitudej 
and  perhaps  iuability  to  articulate. 

(3)  The  danger  of  sudden  death  is  the  third  element.  Death  ma^ 
come  without  pain,  in  syncope  (syncope  anginosa)  in  the  first  seizure^ 
after  subserjuent  seizures  which  may  occur  years  after  the  initial 
paroxysm,  or  after  constantly  and  closely  repeated  attacks  (the  Hai 
anyinetise  of  Ilouchard,  which  is  analogous  to  the  status  epitepticus), 
Osier  has  called  the  anterior  branch  of  the  coronary  artery  the  **  artery, 
of  sudden  dealli.  *'  Deatli  in  angina  is  analogous  to  death  from  experi* 
mental  injury  to  Kronecker*s  point  in  the  septum.  It  usually  occurs  in 
the  second  or  tlurd  attack. 

Other  Signs  aad  Symptoms. — The  heart  />  variable,  is  sometimes 
normal  in  rate  and  strengtli,  and  again  shows  a  tense  or  weak,  slow  or 
rapid,  or  irregolar  poise.  The  left  radial  may  be  smaller  than  the  right, 
A  slow  pulse  usually  results  from  partial  "  heart-block.  "  Uunin  found 
the  arterial  pressure  low  in  45  per  cent,  and  high  in  20  per  cent,  of  his 
cases.  Delirium  cordis,  gal lo|>- rhythm,  and  shortening  of  the  long 
pause,  are  but  signs  of  cardiac  fatigue. 

The  second  aortic  tone  is  often  loud  and  metallic;  a  rough  or  blowing 
systolic  (and  sumetinies  a  diastolic)  murmur  is  heard  over  the  aorta, 
which  is  sometimes  dilated;  and  the  left  ventricle  may  be  dilated,  thus 
sometimes  relieving  the  attack  by  relative  mitral  leakage  (Broadbent 
and  Mosser).  These  incidents  are  simply  t*vidences  of  arteriosclerosis 
and  its  sequences.  Con^'^fitufiutml  distrirhance  very  frequently  occurs, 
as  disturl>ance  in  nutrition,  loss  in  weight,  color,  and  physical  endur- 
ance. Dyspfiwa  is  not  a  part  of  angina  pectoris,  but  is  solely  sympt 
matic  of  heart  insufficiency.  Invohmtary  evacuations  or  unsuccessful 
straining  at  stool  are  not  very  frerjuent.  The  urine  is  often  pale  and 
abundant  after  the  seizure.  Dysphagia,  singultus  or  gastric  symptom 
are  due  to  sympathetic  participation  of  the  pneumoga^tric  and  phrenicrJ 
nerves. 

Diagnosis.— When  tlie  attack  is  typical  and  severe,  there  is  littl 
difliculty  in  making  a  diagnosis.  Mild  i>r  early  attacks  may  be  confused 
with  cardiac  asthma,  because  angina  may  be  preceded  by  cardiac 
distress,  or  associated  with  it.  Seizures  of  angina  involving  the  al> 
domen  (angina  alxltjuiinis)  or  legs  (angina  cruris)  are  easily  mistaken 
unless  the  case  is  closely  watched ;  these  forms  may  appear  first  or  may 
alternate  with  the  more  usiud  type^angina  pectoris.  The  chissical 
picture,  together  with  hartlness  of  the  arteries  and  atheroma  of  the 
aorta  or  aortic  valves,  makes  the  tliagnosis  practically  certain.  The 
respiration  is  essentially  normal  during  the  attack.  Atheroma  with 
cardiac  asthma  is  not  angina  pectoris. 
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^  Pseudo-angina  (Latham  and  Walshe)  is  the  most  frequent  cause  of 

di^nostic  error.     Its  varieties  are  (o)  nervous  pseud(Mingina,  which 

ooours  in  cases  of  neurasthenia  and  hysteria,  in  other  neuroses,  and  in 

the  crises  of  tabes  (which  in  Oppenheim's  case  was  due  to  vagus 

neuritis).   Hucbard's  widely  quoted  table  is  substantially  as  follows: 


True  Angina- 


-PSEUDO- ANGINA. 


Mcist  oommon  in  men  between  forty  and 
fifty. 

J^^r^oxymnfl  induced  by  exertion,  etc.; 
<liunial;    few  in  number. 

^^tin  intense,  of  short  duration,  pre- 
oordial,  inarticulate;  immobile  atti- 
t^i^de;  sensation  of  cardiac  compres- 
sion. 

No  nervous  symptoms. 

V^jsomotor  form  rare. 

^^■^ognoeis  grave  or  fatal. 

^-^■ions:  from   coronary  sclerosis. 

•Ajterial  medication. 


Commonest  in  women,  at  any  age. 


Spontaneous:      often     nocturnal    and 
periodic;  irequent. 

Less  severe,  lasting  hours;    epigastric; 
agitation,  activity;  sensation  of  disten- 
tion. 


Neurasthenic  or  hysterical  stigmata. 

Common. 

Never  fatal. 

From  neuralgia. 

Neuralgic  medication  successful. 


(6)  Vasomotor  angina  (Nothnagel)  which  is  not  uncommonly  at- 
tended by  vasomotor  spasm,  coldness  and  numbness  in  the  extremities, 
*  feeling  of  faintness  and  great  pain  in  the  heart.  It  may  be  reflex  in 
origin. 

(c)  The  toxic  psetuJUMingina  (Beau,  Graves  and  Stokes)  is  due  to 

^^ffee,  etc.,  but  especially  to  tobacco.     Vasomotor  symptoms,  amau- 

•^^sis,  dyspepsia,  weak,  rapid,  or  irregular  heart  action,  palpitation,  and 

^'^nal  pain  are  common.     Functional  angina  from  tobacco,  which 

*^^^lts   according   to   Huchard    from    coronary  spasm,   heals    when 

^^fcacco  is  withheld;  but  actual  coronary  disease,  due  to  tobacco  and 

^^er  heart  poisons,  is  not  curable,     (d)  The  crises  of  tabes  and  pre- 

^^'^^dial  pain  due  to  brachial  neuritis,  vagus  involvement  or  gout,  etc., 

^^^y  be  difficult  to  diagnosticate. 

The  prognosis  is  self-evident.    Death  is  frequent.    In  one  instance 


*ii 


J  patient  lived  forty  years.    Few  clear  recoveries  are  reported. 


%6atinent. — ^The  treatment  concerns   (a)   the  etiology,  in   which 

»  ^Venosclerosis  is  the  essential  factor.    Vierordt  advises  that  the  possi- 

^lity  of  syphilis  should  always  be  considered.     Gout  and  diabetes 

^^^ciessitate  appropriate  diet  and  therapy,  as  colchicum.     Attention 

^^Ust  be  directed  to  the  question  of  stimulants.    Aside  from  syphilis, 

^^^  iodides  are  valuable  and  should  be  given  two-thirds  of  the  time,  for 

^onths  and  years.    Small  amounts  are  frequently  tolerated  less  well 

^*^^n  10  or  20  grain  doses.    Care  in  their  use  is  necessary  in  nephritis, 

^^d  even  when  they  are  well  diluted  gastric  disorder  may  result  and 

P^bly  induce  an  attack  of  angina.    Nitroglycerine  or  its  derivatives 
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are  indicated  in  the  intervals,  in  doses  of  gr.  $h<i  to  ^  four  or  1 
times  daily,  but  it  should  be  remembered  that  its  eflfects  last  less 
an  hour.  It  may  cause  headache,  Hushing,  or  (in  lai^er  doses)  cya 
or  pallor,  muscular  relaxation,  dyspnoea  and  irregular  pulse.  Ery 
tetranitrate  in  doses  of  gr.  ss.  t.  i.d.  has  a  more  lasting  effect 
nitroglycerine.  These  vasodilators  will  be  again  considered  q 
Artehio.sclerosis.  (h)  The  causes  precipitating  paroxysn 
phylaxis  should  be  maintained  regarding  (i)  exertion,  (ii)  exc 
worry,  (iii)  coitus,  (iv)  chilling,  (v)  constipation,  and  (vi)  d} 
late  suppers  and  foods  favoring  flatulency  should  be  avoic 
a  light  evening  meal  should  be  taken.  The  patient  should  be  pro^ 
with  a  mixture  of  aromatics  in  order  to  dispel  gastric  flatulencyy 
dose  is  contained  in  the  following: 


ired  q 

[>iaH| 
►epro^ 


SpirituB  ammonife  arouiatici 
Spiritufi  chloroformi  .    ,    .    ,    . 
Spiritus  glycei^'lia  nitratia    . 
Spiritus  aetheris  compositi     , 
M.  et  S.— To  be  taken  in  hot  water. 


3ai, 
git.  i 


JMIIUC 

i  ami 


{c)  The  paroxysm.  Amyl  nitrite  was  first  advised  by  BruntSRj 
an  analgesic  and  a  vasotlilator;  the  patient  should  carry  pearls  o 
drug,  which  were  invented  by  Solger  and  contain  three  minims  o 
remedy.  They  often  operate  powerfully  and  instantaneously,  Ibi 
sometimes  they  are  useless.  It  may  be  better  to  have  the  patient  i 
a  hypodermic  tablet  of  nitroglycerine  grain  lAo,  for  the  physieiaii 
rarely  sees  the  attack.  Some  member  of  the  patient's  family  shoul 
taught  how  to  give  a  hypodermic  iujection  of  morphine,  Morphioi 
chloroform  inhalations  have  been  held  dangerous,  especiall 
brain  trouble  exists,  as  is  sometimes  the  case  in  the  Adams-Stol 
Nevertheless  they  must  be  used  in  some  cases.  Yeo  called 
to  the  large  doses  of  morphia  required  and  tolerated  by  subjects  ha 
angina,  u/)  Cardiax:  weakness,  which  is  treated  by  diffuse  stimuli 
such  as  ammonia,  camphor,  alcohol  and  strychnine.  When , 
tension  is  low,  digitalis  may  be  administered  between  paroxy* 

Tr.  digitalis 

Tr-  sirophanthi 

Tr,  valerian® HJ 

M.  et  S. — Otie  teaspoonful  after  meals. 

Vierordt  says  that  morphine  should  be  carried  in  one  hand 
stimulants  in  the  other.  Coffee  is  said  to  be  prophylactic  against  cat 
weakness  and  the  paroxysms.  Pseudo-^ingina  is  treated  a^ 
the  type.     Electricity  and  arsenic  are  valuable. 
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DISEASES  OF  THE  AETERIES. 

ABTEBIO80LEBO8IS. 

Synonyms. — ^Atheroma,  arteriocapillary  fibrosis  (Gull  and  Sutton), 
ex::^  darteritis  deformans  (Virchow),  angiosclerosis  (Thoma). 

Definition. — ^A  regressive  change,  evidenced  first  by  malnutrition  in 
tlm^  walls  of  the  large  or  small  vessels  and  later  by  compensatory 
tbu<;kening,  either  localized  or  diffuse. 

Stiology. — 1.  Age. — ^Arteriosclerosis   is   the   essential   element   in 

se^n  ile  involution,  although  some  individuals  attain  their  hundredth  year 

^pri^li  no  arterial  change.    Though  usually  found  after  the  fiftieth  year, 

lid-«ditary  influences  or  certain  infections,  as  syphilis,  may  develop 

hcLrxl  arteries  between  the  twentieth  and  fortieth  year.    Thoma  fre- 

qim^ntly  found  a  moderate  degree  of  hardness  after  the  thirty-sixth  year. 

lit   culolescence  or  even  in  infancy  it  is  sometimes  found  as  a  result  of 

the  acute  infections;  Chiari  found  it  in  27  per  cent,  of  those  under  25 

years. 

5i«  Sex. — Eighty  per  cent,  of  cases  occurs  in  men,  from  causes  to  be 
enumerated  below.  In  women  it  usually  occurs  a  decade  later  than  in 
^en.  In  factory  women  over  fifty,  Jusserand  found  even  a  larger  per- 
^^ntage  than  in  men. 

3.  Arterial  Poisons. — Chronic  alcoholism  causes  25  per  cent,  of  all 
^^^ses  (Edgren);  it  is  not  known  how  the  arterial  poisons  operate;  they 
^o  not  raise  arterial  pressure;  coffee,  tea,  and  tobacco  (which  is  said  to 
effect  especially  the  coronary  vessels),  are  causative  factors.  Angio- 
^lerosis  has  been  produced  experimentally  by  adrenalin. 
^  ^.  OTerwork. — ^This  is  second  only  to  alcohol  in  importance.  Phy- 
^^al  exertion  brings  one-third  of  the  circulating  blood  to  the  muscles, 
^hus  lowering  the  tension  in  other  vessels  (v.  i.  Thoma's  Theory). 
-A^ccording  to  an  older  theory  exertion  raises  arterial  tension. 

5.  Poisons  Produced  Within  the  Body  by  Perverted  Metabolism. — 

t'^erstitial  nephritis  bears  a  threefold  relation  to  arteriosclerosis :    (a) 

*^  >^ults  from  diffuse  arterial  hardening;  (6)  it  raises  arterial  pressure 

P^echanically  (Traube)  by  increased  peripheral  resistance  in  the  arter- 

*^les,  or  by  alteration  in  the  quaUty  of  the  blood  (Bright);    (c)  both 

Pt>cesses  are  coordinate  to  a  common  cause.     Gout  certainly  leads  to 

^'Venosclerosis.     Diabetes  bears  a  double  relation,  being  either  a  rather 

'^'^  result  of  arteriosclerosis  of  the  pancreas  (Fleiner),  and  possibly  of 

^e  brain  (Grabe),  or  itself  causing  arterial  hardening.      Ilicfh  liviiigy 

^'erea/ingr,  o6«i<y,  and  overindulgence  in  meat  may  be  included  under 

^^s  head. 

6.  Spedfie  Infections. — Edgren  and  Camac  consider  syphilis  of  first 

^ological  importance  in  33  per  cent,  of  the  cases.     It  operates  by 

chronic  toxaemia  and  endarteritis.    Tuberculosis  (in  10  per  cent.)  may 

produce  changes  in  the  vessels;   for  instance,  tuberculous  meningitis 
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may  attack  tlwm  from  the  perivascular  lymphatics,  especially  tlio 
about  the  middle  cerebral  artery  and  its  branches.  Typhoid,  rheumii' 
tisrn,  influenza,  scarlatina  and  other  infections  are  held  by  FrericF 
writers  to  have  some  bearing  on  vascular  sclerosis  and  endarteritis 
Oppeiiheimer  has  recently  descrilied  arteriosclerosis  in  children  nine 
and  ten  years  ohl,  ob\iously  due  to  acute  infections.  ^ 

7.  Other  Causes. — Nervous  factors  (worr}%  high  tension,  neuras-^ 
thenia)  cause  variations  in  blood  pressure.  Excessive  brain  effort 
tends  toward  cerebral  localiz{itiori  precisely  as  digestive  excesses  may 
develop  changes  in  the  mestmtcric  vessels,  just  as  working  uith  the 
arms  (as  in  the  case  of  butchers)  may  develop  cliauges  in  the  brachials, 
and  as  excessive  walking  may  produce  arteriosclerosis  in  the  femorals. 
Extreme  heat,  as  in  tlie  work  of  bakers  and  stokers,  is  thought  to  induce 
sclerosis. 

Pathogenesis  and  Pathology.— (/I).  Thoma  considers  angiosclerosis 
a  compensatory  process  which  follows  widening  of  the  vessels  and 
alteration  of  the  bh)Ofl.  To  restore  the  caliber  of  the  widened  ve-ssels, 
the  tunica  media  contracts,  or  when  it  cannot  contract,  the  ve^el 
increases  in  thickness  liy  growth  f>f  the  subendothelial  connective 
tissue  of  the  intima,  Tlius  in  the  ftrtus  there  is  no  connective  tissue 
in  the  tunica  intinia,  but  it  appears  w^hen  the  foetal  circulation  changes 
at  l)irth,  new  areas  of  circulation  being  opened  up.  All  bloodves^^els 
ha  ve  a  nervous  supply  enciing  in  the  Vater-Pacini  bodies.  They  respond 
to  persistent  low  pressure,or  dilatation,  by  increased  proliferation  of  the 
connective  tissue.  Thoma  observed  arteriosclerosis  develop  in  ca:»ei 
of  experimentally  produced  aortic  insufficiency.  (B),  Others  regard| 
arteriosclerosis  as  due  to  infiamniafion  in  the  niitrieni  ve^seh,  the  vasa 
vasorum^  leading  to  growth  of  connective  tissue  (Huchard,  Koester, 
Hipp,  Martin),  i,  4\,  mesarteritis  and  periarteritis.  When  arteriosclcro-»i 
sis  is  seen  in  vessels  with  no  vasa  va^orum,  it  nmst  be  a  simple  regreasioa' 
or  degeneration. 

Conceptions  of  its  morbid  anatomy  differ  widely,  atheroma  of  the 
aorta  and  endarteritis  or  arteriocapillary  fibrosis  being  sometimes 
described  under  separate  headings,  but  the  difference  is  rather  ana- 
tomical than  pathological.  Large  vessels,  such  as  the  carotid,  contain 
more  elastic  than  muscular  tissue,  but  the  small  vessels  are  largely 
muscular.  Two  main  forms  are  distinguished »  (1)  the  diffw^e,  and  (2) 
the  nodular.  Without  distinction  as  to  form,  Rokitansky  found  that 
arteriosclerosis  occurred  in  the  following  order  of  frequency :  ascending 
aorta,  arch,  thoracic,  abdominal  aorta,  splenic,  iliac,  femond,  cort>nary 
(next  after  the  aorta,  according  to  Huchard  and  Sansom)*  cerebnii, 
uterine,  brachial,  spermatic  and  carotid  arteries.  It  is  rare  in  the 
gastric  and  in  the  mesenteric  and  hepatic  vessels  and  least  frequent 
in  the  pulmonary  trunk.  Bergmann  found  the  two  varieties  in  the 
following  percentages: 
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Nodular 
Diffuse  Form.       (nodose)  Variety. 

Per  cent.  Per  cent. 

Radial 89  2 

Ulnar 88  8 

Tibial 87  8 

Popliteal 64  25 

Splenic 64  17    • 

Femoral 58  14 

AxiUaiy 53  16 

External  iliac     ....       49  15 

Brachial 49  9 

Subclavian 45  43 

External  carotid    ...       44  22 

Cerebral 40  43 

Internal  carotid     ...       28  60 

Ascending  aorta.    ...       19  56 

Common  carotid    ...       10  69 

Abdominal  aorta    ...         0  75 
(Both  forms  may  coexist  in  the  same  vessel). 

It  will  be  noted  that  where  the  diffuse  variety  is  most  frequent  the 
nodular  form  is  least  observed  and  that  the  converse  is  true.    The 
diffuse  form  is  most  frequent  in  the  extremities  where  arterial  tension  is 
mast  variable  and  more  collateral  circulation  prevails;  the  nodose  form 
p  Oaost  common  in  the  aorta  and  its  primary  branches,  but  is  also  seen 
^  the  circle  of  Willis,  where  arterial  pressure  varies  greatly  (Mej'nert). 
T^o  the  naked  eye  the  intima  may  be  normal  and  smooth  but  most 
often  is  uneven  and  thickened.    Small  gelatinous  or  yellowish  fatty 
area,s  are  seen  which  though  at  first  circumscribed  often  fuse  into  large 
plac|ues;   they  occur  where  arterial  pressure  is  greatest,  as  in  certain 
places  in  the  aortic  arch  (See  Aneurysm),  or  where  the  vessel  divides  or 
pves  off  branches,  as  the  subclavian  or  intercostal  branches.    These 
plac|ues  of  atheroma  or  nodular  arteriosclerosis  represent  nature's 
effort  to  fill  out  areas  of  degeneration  and  dilatation  and  thus  make 
even    the  caliber  of  the  vessel.     Microscopically  the  intima  may  be 
"^^^'■eased  three  or  four  fold  from  swelling  of  its  tissue,  increase  of 
connective  tissue  and  round-cell  infiltration.     Granular  detritis,  fatty 
needles  and  cholestearin  plates  are  seen  in  the  atheroma  plaques,  a 
name  indicating  their  pulpy,  grumous  appearance.     Formerly   they 
'^'^   wrongly  called  atheromatous  abscesses.     An  atheromatous  area 
^Pturing  into  the  lumen  produces  the  aiheromutous  ulcer,  which  may 
cause  embolism,  thrombosis  or  occulsion.    Secondar}-  deposit  of  car- 
wnate  or  phosphate  of  lime  in  the  atheromatous  areas  leads  to  calcifi- 
wtion  of  the  arteries  or  may  produce  rough  areas  in  the  aorta  which 
break  on  manipulation  or  if  handled  carelessly  may  cut  tlie  finder. 
^^  lumen  of  the  smaller  vessels  is  often  decreased  or  obliterated 
(endarteritis  obliterans).    The  middle  and  outer  coats  of  tlie  smaller 
^'^Is  are  at  times  thickened  from  hyaline  degeneration  and  fil)r()iis 
tissue;  the  muscular  coat  may  waste  and  all  elastic  tissue  may  dis- 
appear; the  essential  changes  are  those  in  the  elastic  tunic.    In  the 
Iwger  vessels  dilatation  or  even  aneurysm  may  develop  where  thick- 
ening of  the  intima  fails  to  protect  the  vessel  wall, 
ao 
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The  general  results  of  arteriosclerosis  are  (1)  vojtcular,  and  consist 
loss  of  arterial  elasticity,  deformity^  tortuosity,  obliteration,  aneurysi 
and  high  arterial  tension,  and  (2)  visceral,  and  occur  in  the  heart,  bra 
kidney,  and  other  organs  (ik  i,). 

Sclerosis  in  the  puhrwnary  artery  is  most  common  in  the  stasis  ai 
in  the  increased  pulmonary  tension  of  mitral  lesions  and  emphysei 
aside  from  these  cases,  the  older  writers  maintained  that  it  was  alwa; 
the  resyit  of  general  arteriosclerosis.  The  rare  cases  of  II horn  be 
Klob  and  Neusser  have  shown  that  pulmonar)"  atheroma  may  occ 
alone,  sometimes  with  aneurysmatic  dilatation  of  its  branches  a 
with  pulraonaiy  regurgitation. 

The  term  angxosclerosis  (Thoma)  also  includes  phleboftclcrosi^  ,whi 
frequently  accompanies  arteriosclerosis  and  sometimes  occurs  inde- 
pemiently;  it  is  most  often  seen  in  the  lower  extremities  and  sometiraea 
in  the  lung  antl  in  the  portal  tributaries  in  cases  of  li%'er  cirrh 
pylephlebitis. 

Symptoms  and  DiagnosiB. — In    diffuse   forms   there   may 
symptoms  i.t\  the  process  is  {aUmt.    When  it  is  local,  visceral  sympio 
may  develop.    The  clincial  picture  is  extremely  variable, 

1.  The  peripheral  arirrii-^  may  be  involved  alone  or  there  may 
changes  in  the  aorta  and  in  the  heart,  brain  and  kidneys.    The  sm; 
arteries  are  visible  and  appear  torlunm,  pulsating  and  Irngthmed,  bS 
do  the  temporals  or  brachials  when  the  ellww  is  flexed  and  the  arm  is 
rotated  outward.     Lifting  the  arm  is  said  to  ilecrease  the  pulsatioi 
while  this  maneovre  increases  it  in  cases  of  aortic  regurgitation. 
distinction  must  be  made  between  hardneHif  of  the  vessel  walb 
invreafied   arferlal   tension,    although    both    coiiditions    usually    occ 
together.     The  normal   systolic  blood  jiressure   measures    125  m^ 
(Strassburger,   Sahli,    Fellner)   and    the   (hastolic   measures  20  mm, 
Dunin  hohls  that  the  systolic  pressure  ranges  between  130  and  15fl 
mm.,  and  that  21  per  cent,  of  cases  of  arteriosL*lerosis  hav^e  normal 
decreased  arterial  tension.    It  is  asserted  that  increased  arterial  tensi 
precedes  actual  sclerosis  of  the  vessels  but  in  these  early  cases  it 
proliable  that  some  angiosclerosis  has  already  developed.    Pressing 
the  radial  with  one  finger  should  obliterate  the  pulse  beyond  that  po^ 
if  the  arteries  are  not  sclerotic,  unless  there  is  an  anastomotic  or  ree 

Fio.  28. 
FuUe  tracjnjr  m  arterioaderoaifl. 

rent  pulse  from  the  ulnar  to  the  radial  vessel;   this  source  of  erw^ 
easily  eliminated  by  simultaneous  pressure  on  the  ulnar  vessel, 
wall  of  the  artery  is  firm,  hard,  often  uneven  or  nodular,  and  the  sci" 
atheromatous  plaques  sometimes  feel  like  a  rosary  or  the  trachea  of 
goose.     Ln  extreme  instances  the  vessel  feels  calcareous — the  **pi|* 
stem  arterj*. "    The  Roentgen  rays  clearly  show  the  arterial  chiing 
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The  pulse  is  hard  {pulstis  durus),  retarded  (piUsits  tardtis),  or  slow 
[puUus  rams);  it  rises  slowly  and  is  long  maintained  (p.  roiundm), 
the  vessel  is  firm  between  the  pulse  beats  (Broadbent),  the  elastic  wave 
is  lessened  or  absent,  the  tracing  has  a  rounded  or  flat  top,  and  the  pulse 
in  the  two  radials  may  differ  {pulsm  differens).  Marked  slowing  of 
the  pulse  calls  attention  to  the  coronary  vessels.  The  bigeminal  pulse 
is  most  rare  unless  there  are  heart,  coronary,  or  brain  changes.  In  some 
cases,  either  from  vessel  obliteration  or  because  the  walls  are  absolutely 

Fio.  29. 


Pulse  tnciiig  in  extreme  arteriosclenxds  (Sahli). 

rigid,  the  pulse  cannot  be  felt.  Very  slight  pressure  on  the  vessels  often 
elicits  a  systolic  murmur  (Litten).  The  right  radial  is  normally  larger 
and  more  often  shows  changes  than  the  left.  It  must  be  remembered 
that  changes  may  occur  in  internal  vessels  without  change  in  the 
^kh  (and  conversely). 

2.  There  may  be  heart  changes,     (a)  Simple  hypertrophy  of  the  left 
ventricle  may  occur,  with  heaving  apex,  loud  second  aortic  tone,  tense 
pulse,  and  thickness  of  the  arteries,  which  lead  to  a  certain  and  immedi- 
ate diagnosis.    Some  "  consensual "  right  heart  hypertrophy  is  common 
"^use  of  anastomosis  between  the  ventricular  muscular  fibers  or 
**cause  of  stasis  in  the  lungs  or  emphysema.    Those  cases  in  which 
"*«re  is  increased  tension  in  the  aorta  without  increased  tension  in  the 
jadials  are  more  difficult  of  diagnosis.    The  heart  is  not  hypertrophied 
^  all  cases  nor,  according  to  Rhomberg,  in  the  majority  of  cases; 
?JT>ertrophy,  he  maintains,  does  not  necessarily  follow  arteriosclerosis 
^  the  extremities  or  brain,  but  most  often  occurs  when  the  splanchnic 
^^%ls  are  involved;  Hasenfeld  also  believes  that  cardiac  hypertrophy 
^'Jlr  occurs  when  these  vessels  and  the  aorta  are  sclerosed.    The  apex 
^y  sink  outward  and  to  the  left  when  the  patient  sits,  from  relaxation 
^.'^d  lengthening  of  the  aorta  (Traube).     (b)  Hypertrophy  plus  dilata^ 
'^i  with  heart  insufficiency,  dyspnoea,  scanty  urine,  and  hydrotho- 
^^,  is  very  common.    When  the  patient  in  this  stage  has  a  systolic 
^Unnur,  a  wrong  diagnosis  of  mitral  insufficiency  may  l)e  made.    Inter- 
^^tial  nephritis  {q,  v.)  may  be  the  cause,  in  part  at  least,  of  the  hyper- 
^phy  and  dilatation.     (Edema  is  not  frequent.     Gallop-rhythm  is 
'^<>ommon  without  coincident  coronary  or  renal  disease.     The  heart 
^^scle  may  show  various    changes,    such  as   atrophy,    myocarditis, 
Myofibrosis,    myomalacia  cordis,  the  cor   renale,  senile  heart,  heart 
Heurysm,  angina  pectoris,  coronary  eml)o]ism,  cardiac  asthma,  fatty 
r^t,  and  arrhythmia,   or  sudden  death  may  occur.     Two  forms  of 
u*"^'  ^l^^^s^s  °^*y  ^^  distinguished:    (a)  inflammatory,  occurring 
^boutthe  vessels,  and  (6)  dystrophic  (malnutritive)  sclerosis,  which  is 
r^  somewhat  distant  from  the  vessel  involved;  the  visceral  sclerosis 
^  best  illustrated  by  the  heart  changes,  such  as  myofibrosis  or  myo- 
^acia  cordis,  induced  by  coronary  atheroma. 
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be  ^ 


3,  In  the  aorta  dilatation  may  occur,  giving  slight  fiulne,^:*  in 
second  {ami  third)  right  intercostal  spaces;  this  is  confirmed  by  the 
fluoroscope;  the  aorta  may  be  felt  in  the  jugiilum  or  abdomen*  The 
norma!  aorta  may  be  felt  in  these  situations  when  the  heart  action  is 
strongs  but  when  there  is  atheroma,  plaques  or  even  a  crackling  may 
sometimes  V>e  felt.  The  subclavian,  or  innominate  arteriei*  may  be 
felt  even  through  thcdr  entire  length  when  the  aorta  is  dilated.  A 
short  »t/,stolic  murmur  over  the  aorta  often  results  from  atheromatous 
roughening  or  dilatation,  and  the  5£Ton^  ftorftr /ont?  is  then  accentuated 
and  metafile.  Its  vibration  may  sometimes  be  felt;  when  much 
emphysema  is  present  it  is  best  heard  in  the  jugulum.  The 
accentuation  may  be  caused  by  increased  tension,  widening,  or 
rigidity  of  the  aorta.  The  murmur  and  sharp  tone  are  often  heard  in 
the  neck  and  back.  Aside  from  nervous  sensations,  a  burning  pain 
back  of  the  sternum  may  indicate  involvement  of  the  outer  coat  of  the 
vessel.  Atheroma  of  tlie  arch  may,  by  downward  extension,  cau 
aortic  stenosis  or  more  often  aortic  regurgitation, 

4,  Renal  findings  are  next  in  frequency.     The  kidneys  are  oftei^ 
contrac^ted    (the  senile  arteriosclerotic  kidney  and  the  genuine  con 
tracted  kidney).     The  disc*ussion  of  the  question  wliether  the  ren 
findings  are  primary  or  secondary  is  a  separate  literature  in  itself  ^se- 
Interstitiai.  Nephritis).     The  urine  may  be  increased  as  a  result  o 
simple  increase  in  the  blood  pressure. 

5,  Brain  sifviptoms  are  next  in  importance.  Syncope,  vertigo^ 
insomnia,  headache,  tinnitus,  neurasthenic  symptoms,  transient 
aphasia  or  hemiplegia  are  difficult  to  explain,  though  they  are  said  to 
be  cau.sed  by  transient  ischa^mia.  Brain  hemorrhage  and  millaiy 
aneurysms  are  frequent  sequences.  Softening  of  the  brain  (eneephalo 
malacia)  results  from  embolism  or  thrombosis  of  the  cerebral  arteries. 
Brain  atrophy,  tlemeiitia  (cortical  sclerosis),  epileptic  seizures  and  tlie 
Adams-Stokes  triad  have  been  attributed  to  cerebral  atheroma*  Vas- 
cular brain  lesions  occur  fairly  often  in  cases  which  show  arteriosclero- 
sis in  the  extremities  and  temporal  vessels,  though  sclerosis  of  the  aorta, 
coronary,  or  splanchnic  vessels  occurs  more  often  without  peripheral 
angiosclerosis, 

Charcot's  claudication  intermittcnte  (Erb*s  dysbasia  intermittens 
angiosclerotica,  intermittent  limping,  angina  cruris)  occurs  especially 
in  ner%'ous  or  neurasthenic  subjects^  It  is  due  to  atheroma  in  the  ab- 
dominal aorta  and  its  branches  in  the  limbs.  It  is  seen  in  abdominal 
aneurj^sm  in  the  horse.  Erb,  revie\^ing  127  cases  in  1904,  found  that  94 
per  cent,  were  in  men  over  40  years  of  age;  heredity  is  sometimes 
causal:  33  per  cent,  were  Jews;  syphilis  fin  23  per  cent.)  was  less 
frequently  causal  than  tobacco;  alcohol  was  not  proven  an  etiological 
factor;  most  cases  developed  in  the  upper  classes.  Pain^paraesthe.siii'i 
and  sometimes  local  cyanosis,  occur  in  the  legs,  which  **give  way** 
after  moderate  exertion.  The  legs  are  most  comfortable  when  depend* 
ent.  The  dorsalis  pedis,  sometimes  also  the  tibial  and  femoral  vessels 
usually  cannot  be  felt.     Gangrene  may  result. 
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Some  of  the  vasomotor  neuroses — ^as  eiythromelalgia,  Reynaud's 
disease,  acroparsesthesia — and  some  forms  of  neuritis  and  neuralgia 
are  sometimes  associated  with  angiosclerosis. 

6.  The  gcistro-intestinal  symptoms  probably  rank  next  in  frequency. 
Hasenfeld,  Huchard,  All  butt,  Litten,  Edgren  and  others  have  described 
dyspepsia,  round  ulcer,  arteriosclerotic  gastritis,  gastro-intestinal 
hemorrhages,  intestinal  perforation  and  ulceration.  Severe  abdominal 
pain  (angina  abdominis)  has  attracted  some  attention  lately;  it  is  due, 
as  is  angina,  to  anaemia  (Oertner's  intermittent  claudication  of  the  ab- 
dominal vessels,  Schutzler's  intermittent  dysperistalsis) ;  it  develops  in 
two  or  three  hours  after  eating,  and  is  often  accompanied  by  dyspnoea. 
Abdominal  angina,  in  the  writer's  experience,  is  rather  often  associated 
with  angina  pectoris  and  angina  cruris;  in  three  cases  these  conditions 
aK>ear^  alternately. 

7.  The  retinal  vessels  are  not  infrequently  embolized,  narrowed,  or 
aneurysmatic,  which  lead  to  softening,  hemorrhage,  and  exudation. 

S.  In  the  respiratory  tract,  emphysema  is  common  and  is  sometimes 
regarded  as  a  compensatory  effort.  The  breathing  is  often  somewhat 
irregular.  Haemoptysis  is  referable  to  stasis,  infarction,  or  possibly  to 
atheroma  of  the  pulmonary  arterioles. 

9«  In  the  peripheral  vessels  the  so-called   spontaneous  or  senile 

Gngrene  results  from  obliterating  endarteritis.  Thrombosis  or  em- 
lim  may  occur  in  the  aorta,  brain,  or  in  the  coronary,  pulmonary, 
"mesenteric,  pancreaticoduodenal  and  other  arteries. 

10.  The  general  nutrition  varies.  Some  writers  distinguish  between 
(fl)  a  ptethoric  type,  which  occurs  in  elderly  individuals  and  the  symp- 
toms of  which  are  good  color,  wide  vessels,  increased  thirst,  hemor- 
'*^ages  from  the  nose,  increased  urine,  respiratory  catarrh,  profuse 
^''^ts,  muscular  rheumatism,  headache,  enlargement  of  the  liver, 
eniphysema,  tense  pulse,  thick  bloodvessels  and  marked  hypertrophy 
w  the  heart;  and  (6)  an  ancemic  type,  with  chlorotic  habitus,  anorexia, 
yjspepsia,  few  external  vascular  findings,  dilated  heart,  and  endarter- 
^  This  type  occurs  in  individuals  between  30  and  50  years  of  age. 
'jench  writers  speak  of  a  ca^chexie  arterielle,  in  which  the  pallor  is 
^''^guished  from  the  dusky  anaemia  of  cardiac  disease.  Alfred  Sten- 
pl  has  noted  that  the  anaemia  is  more  often  apparent  (pseudo-ana?mia) 
^•""ireal. 

'VOgnosis. — ^The  prognosis  is  relatively  unfavorable,  because  the 
Jniptoms  are  frequently  latent  until  the  process  is  well  established  or 
'^  advanced.  In  the  early  stages  arteriosclerosis  may  be  arrested  or 
'^y  remain  stationary  for  a  long  period,  but  there  is  constant  danger 
J*  apoplexy,  angina  pectoris,  myocardial  paralysis,  *' heart  block,'* 
Jw  rupture,  or  uraemia.  It  is  a  most  common  finding  after  death 
^Jiacute  infections,  so  that  many  deaths  attributed  to  acute  affections 
*i*inoreproperly  deaths  from  arteriosclerosis.  Increased  blood  pres- 
ort may  overcome  moderate  obstruction.  The  prognosis  is  most 
fcvorable  in  angiosclerosis  of  the  peripheral  vessels,  and,  us  a  rule,  is 
Jiather  unfavorable  in  atheroma  of  the  aorta,  because  of  the  danger  of 
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coronary  disease  and  aneurysm.  Intestinal  hemorrhage  is  aminoufl 
A  slow  pulse  is  less  favorable  than  arrhythmia  and  moderate  increaalH 
in  rate.    The  plethoric  form  is  less  dangerous  than  the  a  me  mi  c,  H 

Treatment, — PropJn/laxi'i  regarding  the  etiological  factors  antl  thfl 
patient's  mode  of  life  is  most  important.    Alcohol  and  tobacco  shoulfl 
be  forbidden,  iodides  should  be  ^iven  in  syphiUs,  the  diet  should  faH 
regulated  in  diabetes,  colchicum  should  be  given  in  gout,  etc.    In  early 
cases  the  process  may  sometimes  he  arrested.    Many  cases  seem  to  im- 
prove on  a  milk  diet,  although  llumpf  claims  that  many  of  the  sai^M 
ingested  are  deposited  in  the  arteries*     He  fonud  that  milk  sufficient  I™ 
meet  the  needs  of  metabolism  (705  or  2,175  e.c.)  for 24  hours  contained 
over  one  dram  (5  grams)  of  calcium  and  magnesinra.     Iodide  of  potash 
has  been  advised »  especially  by  Iluchard,  who  gives  1  to  15  to  45 
grains  daily  for  twenty  days;  then  after  ten  days  intermission,  nitr 
glycerine  is  used.    (See  Angina  Pectoris  and  Treatment  of  Sypi 
iLis  for  details.)     Iodides  are  also  used  in  cases  where  no  suspieio 
of  syphilis  exists.     Some  physicians  oppose  its  use  and  find  on  e| 
perimentation  that  it  has  no  vasodihitor  effects.    Rosenbach  claims  thi 
it  actually  irritates  the  endothelial  tissues.    In  some  cases  at  least  it  ha 
beneficial  effects  and  in  a  non -syphilitic  series  of  personally  observi 
cases  the  w^alls  of  the  nodular  and  hard  vessels  distinctly  improved  wit 
administration  of  iodides.     Rhomberg  thinks  that  iodides  operate  le 
as  vasodilators  than  they  do  to  decrease  the  viscosity  of  the  blood. 
has  been  recently  claimed  that  nitroglycerine  dilates  the  peripheral 
vessels  only,  but  on  this  assumption  it  is  hard  to  explain  the  cerebr^ 
flushing,  etc,  which  follows  its  use.    Massage j  a  warm  climnie^  pa^siiS^ 
exercise,  and  the  Hchoii  mcfhod  of  treatment  may  be  employed  as  out- 
lined under  Dilatation  of  the  Heart.     It  is  interesting  to  note  tha 
Skoda  employed  hot  hand-  and  foot-baths  to  reduce  peripheral  resia 
ance.    Coffee  may  relieve  anginal  and  abdominal  pain. 

Iron  and  digitalis  not  only  are,  as  a  rule,  unavailing  but  also  ai^ 
directly  injurious.  When  the  heart  action  is  weak,  Huchard  ad%*ises  tl 
following  pill: 

^ 

I  Sodii  iodidi 3j. 

I  Spartein'dB  siilplmtia gr.  xv. 

^  Pidv.  glycyrrhizjp .    ,    ,  q.  ». 

M.  et  ft,  in  pil,  xJ. 
S* — One  after  meals. 

Rest  is  more  efficacious  than  are  cardiants.  Morphine  is  a  valuable 
nervous  sedative  and  tonic  for  severe  cases  of  cardiac  asthma,  but  must 
be  used  with  great  care. 

ANEURTSM. 

Definition. — A  dilation,  usually  localized  and  sfic-like,  of  an  art« 
Etiology.^ (a)  Arteriosclero.fis  is  tiie  most  important  cause, 
importance  of  sjphilis  is  estimated  at  29  per  cent-   (M.  Schmidtf 
36  percent,  (Fraenkel).  o'4  per  cent.  (Gerhardt),  80  per  cent.  (Male 
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stcn),  and  100  per  cent.  (Drummond).  The  author  thinks  the  rela- 
tionship between  syphilis  and  aneurysm  is  as  well  established  as  that 
between  syphilis  and  locomotor  ataxia,  and  probably  with  the  same 
percentage,  for  the  majority  of  cases  coming  under  his  own  clinical 
and  autopsy  observation  give  a  clear  history  or  sliow  indubitable  stig- 
mata of  syphilis.  Sudden  effort  in  strong  men  with  a  weakened  aorta  is 
a  direct  factor  in  partial  rupture  of  the  aorta  and  formation  of  aneu- 
lysm.  (6)  Trauma  is  an  important  factor  but  is  probably  overestimated. 
(c)  Sex:  aneurysm  is  from  two  to  eight  times  as  frequent  in  males  as  in 
females,  (d)  Age:  the  old  statement  that  aneurysms  occur  before  the 
fiftieth  year  and  arteriosclerosis  after  that  age  is  still  valid ;  they  occur 
between  30  and  40  (Crisp),  30  to  50  (Orth),  30  to  60  (Rokitansky),  40 
to  50  (v.  Schroetter) ;  later  compilations,  however,  set  the  age  higher, 
50  to  60  (Emmerich),  60  to  70  (Juda),  and  even  after  70  (BarsdorfT). 
It  is  said  that  but  60  cases  under  20  years  of  age  have  occurred,  (e) 
Embolic  and  mycotic  aneurysms  are  usually  small  and  may  be  multiple. 
Arterial  tuberculosis  was  found  by  Weinberger.  (/)  The  traction 
(Meurydm  (Thoma)  at  the  ductus  arteriosus  Botalli  is  rare. 

(j)  The  arrosion  aneurysm,  in  which  the  inner  coats  bulge  out  when 
the  adventitia  is  eroded,  occurs  largely  in  tuberculous  cavities.  The 
** aneurysmal  diathesis"  is  spoken  of  by  older  writers;  Pelletier  found 
63  in  one  case.  Dieulafoy  considers  that  multiple  aneurysms  of  the 
»rch  are  clearly  syphilitic. 

P&thology. — In  relation  to  the  lumen,  aneurysms  are  axial  or  periph- 
^'  According  to  Quain,  the  varieties  are:  (o)  true  aneurysm,  in 
which  the  sac  consists  of  one  or  more  coats.  Strictly  speaking,  a  true 
^eurysm  should  contain  all  three  arterial  coats  in  its  walls,  but  this 
w  most  uncommon.  The  sac  is  usually  (i)  fusiform  and  diffuse,  or  (ii) 
sacculated  and  circumscribed.  (6)  Fahe  aneurysm,  in  which  all  the 
^ts  rupture,  or  in  which,  according  to  some,  one  coat  ruptures 
through  the  others,  like  a  hernia.  These  are  circumscribed  or  diffuse, 
^Pccially  in  the  transverse  arch  and  in  the  abdominal  aorta,  (c) 
^^9ecting  aneurysm,  wherein  the  intima  of  the  vessel  ruptures  and  the 
Wood  makes  a  channel  down  the  vessel  between  the  intima  and  media 
®f  between  the  layers  of  the  latter.  It  is  a  partial  rupture.  The  rup- 
ture back  into  the  aorta  is  an  attempt  of  nature  toward  recovery;  the 
P*tient  may  live  for  years,  (rf)  Varicose  aneurysm,  wherein  the  sac 
J^Pturesinto  a  vein,  especially  the  innominate  vein  or  vena  cava;  this 
^orm  is  also  called  arteriovenous  and  aneurysmal  varix,  because  the 
°^n  change  is  in  the  vein. 

Atheroma  is  held  to  be  a  common  cause,  though  it  occurs  very  fre- 
quently in  comparison  with  aneurysm.  It  is  thought  that  intinial 
cntnges  induce  aneurysm  when  the  outer  coats  do  not  undergo  vicari- 
^thickening  quickly  enough  to  prevent  dilatation.  Koester  held  that 
®*sarteritis  was  the  principal  change,  but  Eppinger  foinul  the  greatest 
change  to  be  loss  of  the  elastic  and  muscle-tissue  in  the  media.  Syphi- 
ftic  changes  are  discussed  under  Syphilis  and  are  v(Ty  important. 
"I  the  sac  thrombi  form  from  the  roughened  intima  and  slowed  eircu- 
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lation  and  to  a  small  extent  guard  against  extension  and  niptxire. 
Aneurysm  occurs  at  those  points  in  the  aorta  on  which  the  blood  stream  m 
impacts  most  strongly;  59  per  cent,  of  thoracic  aneurysms  occur  on  the  f 
anterior  surface  of  the  ascending  aorta,  29  per  cent,  on  the  convexity  of 
the  arch  and  12  per  cent*  on  the  posterior  surface  of  the  descending 
segment.  In  915  aneurj\sms  the  seat  was  in  the  pulmonary  artery  iB 
but  0,4  per  cent»  (Crisp). 

Symptoms. — Bramwell  distinguishes  three  classes  of  c«ises:     (aj_ 
Those  which  are  entirely  latent,  and  become  manifest  only  by  rupture 
or  at  the  autopsy,     (b)  Those  presenting  symptoms  of  ifiirathoracic 
pressure  but  giving  no  positive  physical  signs,     (c)  Those  signalized  by 
distinvt  phy.'tieal  sufn^H,  c.  g.,  by  pulsating  expansile  tumor.  « 

The  Purely  SEbjective  Evidences  of  Aneurysm.— The  elinieal  signs  arc^ 
most  variable,  and  often  change  or  disappear  entirely  when  the  aneu* 
rysoi  changes  the  direction  of  its  growth;  the  latency  of  a  large  pro- 
portion of  aneurysms  gives  a  disproportionate  value  to  symptoms  per  se, 

1.  Pain.— Pain  is  either  intrinsic,  resulting  from  subacute  aortitis, 
varying  with  the  arterial  tension,  relieved  by  reduction  of  the  circula- 
tion, localized,  and  dull  or  aching  in  character;  or  it  is  extrinsic,  result- 
ing from  pressure  on  nerve  trunks  especially  in  deep-seated  tumors,  orj 
from  the  weight  of  the  aneurysm,  as  illustrated  by  a  case  of  Stokes  inl 
which  pain  was  relieved  by  the  use  of  crutches.     Pain  in  addition  taj 
progressive  enfeeblement  and  emaciation  is  of  some  diagnostic  value.i 
Sudden  pain  in  the  left  chest,  whether  anginal  or  not,  if  it  does  not] 
yield  to  treatment,  is  always  suggestive  of  aneurysm.    Pain  in  the  major 
ity  of  cases  is  the  lirst,  the  most  notable,  and  often  the  most  enduring! 
symptom.     It  is  often  alleviated  by  iodides;   it  is  usually  paroxysraab 
sharp,  lancinating,  or  boring  in  character  (when,  for  instance,  the  spine  ^ 
is  eroded);   it  is  augmentetl  by  movement,  but  may  cease  when  the 
part  compressed  is  entirely  eroded.     The  pain  is  local  or  is  reflected^ 
into  the  brachial  plexus,  the  arm,  neck,  or  along  the  intercostal  nerv* 
and  may  cause  numbness  and  paresis  of  the  arm.    Though  it  is  mor 
usual  anteriorly,  it  is  sometimes  felt  in  the  interscapular  region.    An-^ 
ginal  pain   follows  involvement  of  the  cardiac  plexus.     Intercostal 
neuralgia  is  always  suggestive  of  aneurysm.    When  there  is  tenderness,; 
care  is  injperative  lest  [)alpation  induce  embolism, 

2.  L)yspn<ea. — Dyspnoea  is  frequently  out  of  all  proportion  to  the! 
findings.  It  is  often  a  vagus  neurosis,  but  is  also  due  to  narrowing  olJ 
the  c*hest  space  by  compression  of  the  aneurysm  upon  the  heart|l 
phrenic  nerve,  trachea,  bronchi,  lungs,  or  pulmonary  artery;  or  to  com-j 
pression  of  the  plexus  carfliacus  or  pulmonicus^  producing  bronchial  [ 
spasm,  and  of  the  recurrent  nerve,  leading  to  laryngeal  spasm  or  paraly- 
sis. Dyspnoea  may  occur  %vith  change  of  posture  (Leul>e)  and  isl 
paroxysmal;  it  is  at  times  more  or  less  urgent,  or  may  sometimes  sub-i 
side  entirely. 

3.  Co I'GH.— Cough  is  frequent,  but  is  one  of  the  least  distinctive 
features.  It  results  from  pressure  on  the  air  passages,  vag^us  irritatianij 
bronchitis  or  laryngeal  involvement.    It  is  often  unproductive.     Like 
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all  other  eccentric  pressure  symptoms,  it  varies  with  the  size  and 
direction  of  the  aneurysm;  it  is  paroxysmal  (Morgagni)  and  is  prone 
to  appear  or  disappear  hand' in  hand  with  the  pain  and  dyspnoea. 

4.  Difficult  Swallowing. — Dysphagia  is  relatively  infrequent.  It 
results  from  direct  compression  or  from  pressure  on  the  recurrent  laryn- 
geal nerve,  inducing  oesophageal  spasm.    It  occurs  particularly  in  low 
aneurysms  of  the  "recurrent  type"  (r.  i.  Larynx)  and  may  produce 
distinct  pulsations  in  a  water  tube  introduced  into  the  oesophagus.   One 
of  the  earliest  aneurysms  reported  by  Stokes  was  the  size  of  an  egg,  and 
produced  pain,  dysphagia,  and  compression  of  the  left  bronchus,  with 
rupture  into  the  latter.    Aneurysm  may  be  confused  with  carcinoma 
of  the  oesophagus.    Traube  described  a  case  of  obstruction  of  the  sub- 
davian  artery  and  compression  of  the  left  recurrent  laryngeal  nerve 
in  which  aneurysm  was  suspected;    but  the  autopsy  revealed  carci- 
noma of  the  oesophagus  embracing  in  its  regional  invasion  the  left  sub- 
davian  artery  and  the  recurrent  laryngeal  nerve.    Dysphagia  may  be 
intermittent  or  present  only  when  the  patient  is  in  one  posture.    Its 
infrequency  is  explained  by  the  ready  lateral  luxation  of  the  oesopha- 
gus; dysphagia  is  most  often  due  to  adhesions  between  the  aneurysm 
And  the  oesophagus.     The  danger  of  sounding  the  oesophagus  is  well 
faiown,  for  distressing  lethal  hemorrhages  have  occurred  in  the  physi- 
c's consultation  room. 

5.  Compression  of  the  Vagus. — Vagus  compression  results  in 
tsthma,  laryngeal  spasm,  vomiting,  stenocardiac  attacks,  hiccough, 
wid  pulmonary  symptoms. 

Iw  Phyaical  Signs  of  Aneorysm. — 1 .  Inspection. — Stokes  described 
^"^  areas  of  pulaaiion  in  the  chest,  each  distinct  *'like  two  separate 
•**'^."  This  is  most  significant  when  the  cardiac  impulse  is  the 
^«»ker.  Inspection  is  most  advantageously  made  with  the  eye  just  be- 
low the  level  of  the  shoulder  and  near  the  chest.  The  typical  expansile 
T^otion  is  best  detected  in  superficial  thin-walled  aneurysmata  in  the 
***nding  arch,  or  in  those  presenting  in  the  jugulum.  Pulsation  is  less 
*5)*^on  of  the  size  than  of  the  location  of  an  aneurysm,  and  therefore 
^ble  pulsation  may  be  absent  even  in  the  largest  varieties,  for  deeply 
*tuated  aneurysms  give  diffuse  or  no  pulsation,  or  the  pulsation  appears 
^v  during  expiration.  Throbbing  over  the  aorta  is  least  important 
Jj^  there  is  also  marked  arterial  pulsation  (aortic  regurgitation). 
^  pulsation  must  be  expansile  to  render  the  diagnosis  absolutely 
^^y  though  at  autopsy  the  author  saw  one  case  which  presented  clinic- 
^7  an  expanding  throbbing  aorta  and  dulness  over  the  arch  which 
^  due  to  an  enormous  mass  of  callous  connective  tissue  involving  the 
P'^'a  and  pericardium.  Another  instance  of  a  truly  expansile  pulsa- 
"Onlow  down  in  the  left  side  of  the  chest  as  well  as  near  the  spine  was 
^observed  in  pernicious  anaemia;  the  hands  which  had  been  placed 
o^ttit  were  lifted  widely  apart,  and  the  pulsation  was  seen  at  a  distance 
^ forty  feet;  the  autopsy  revealed  no  aneurysm.  Pulsation  lent  to  a 
^Bior,  a  collapsed  lung,  the  liver,  or  a  pleural  exudate,  can  usually  be 
^JWnguished  without  difficulty. 
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2.  Palpation. — Pulsation  is  felt  slightly  later  than  the  heart  sbock^ 
thi.s   interval  is  more    obvious   the   slower  the  heart  rate   becomes. 
The  expajhsile  characier  of  the  puhation   is   sometimes  more   easily 
deteetet!  l*y  the  lingers  than  by  the  eye.    Palpation  may  reveal  remittent 
tension  of  the  sac\  temiernesif  on  deeper  pressure,  resistance  caused  by 
thick  lamellated  thrombi,  and,  in  rare  cases,  elasticity  or  flactuatioD  of 
the  tomor  during  the  diastole.    Pulsation  in  a  deeply  situated  aneurj^s 
is  best  elicited  by  placing  one  hand  anteriorly  and  the  other  posterior! 
on  the  chest.    A  thrill  may  be  felt  which  is  most  commonly  systoH 
A  diastolic  shock  sometimes  occurs  in  the  jugulura  and  over  the  aortic 
area  (Lancisi),  and  this  is  not  d^ie  to  recoil  from  the  aortic  valves,  but 
to  retraction  of  the  hypertrophic  aorta  lying  between  the  heart  and  the 
aneurysm  (Roseubach).     It  is  possiljly  due  i(^  the  n^tnKtinn  of  the 
vessel  livall, 

3.  Perctjssion. — DulneifS  (Walshe)  is  an  inipr»naTU  nudu 
when  it  is  present  on  either  side  of  the  sternum,  but  not  when  <• 
to  the  sternum.  Diihiess  may  be  detected  in  the  left  inters<*apula 
region,  though  in  this  case  percussion  is  less  valuable,  because  of  the 
thickness  of  the  chest  walls.  Aneurysms  are  often  obscured  by  an 
emphysema,  and  they  may  grow  from  their  deep  origin  into  the  lungs 
substance.  The  dulness  may  so  merge  with  that  of  the  spine,  liearti^ 
liver,  or  spleen,  that  no  certain  statement  can  be  made.  Dulness  when 
once  detected  jfiajf  cease  or  vkift  to  another  place,  and  this  is  an^ 
almost  certain  indication  of  anemysm,  though  it  may  occur  in  cystafl 
(Bramwetl). 

It  is  inexplicable  that  aneurysms  often  grow  toward  and  press  upon 
relatively  unyielding  structures,  while  the  softer  parts  in  their  immediate 
vicinity,  as  the  lungs,  are  less  compressed  (v.  Schroetter). 

4*  Auscultation. — Auscultation  is  sometimes  wholly  negative,  even 
in  large  sacs — explained  by  thrombi  in  the  sac,  and  weak  heart  action^ 
7' ICO  clear  tones  are  most  frequently  heard;  the  second  tone,  heard  over  I 
circumscribed  area,  is  pathognomonic  of  aneurj^sm  (v.  Schroetter),  and 
originates  in  the  aneurysm  itself;  some  writers  attribute  it  to  closure  of 
the  aortic  cusps;  it  is  most  often  heard  in  aneurysms  near  the  ascending 
arch.    Two  tones  in   the  abdominal  aorta  are  scarcely    ever   hear 
normally.     A  .systolic    murmur  is  frequent,   and  is   usually  blowing 
roaring,  or  scraping;  it  is  due  to  vibrations  in  the  aortic  wall,  to  en^ 
trance  or  exit  of  blood  from  the  aorta  into  the  sac,  to  blood  wav€ 
initiated  by  angles  in  the  direction  of  the  current*  by  thrombi»or  roor 
rarely  by  pressure  of  the  sac  upon  the  aorta  itself. 

The  less  frequent  diaMolic  murmur  is  most  probably  caused  by. 
(relative)  aortic  insufficiency,  when  the  aneurj*sm  lies  in  the  first  part  i  ' 
the  aorta*  It  may  be  due  to  folds  in  the  aorta,  \ibrations  of  clots,  diia 
tation  of  the  left  ventricle,  or  to  dissection  of  the  aneurysm  into  the  sinul 
Valsalvfc  (Stokes,  Marev).  It  is  usuallv  combined  with  a  svstoHc  mur- 
mur;  A  continuous  murmur  is  rare.  Of  132  cases  (Sansom)  in  which 
the  diagnosis  was  made,  only  12  presented  a  systolic  murmur,  25  gave 
systolic  and  diastolic  murmurs,and  in  sbc>diastolic  murmurs  alone  were 
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found.    Douglas-Powell  detected  murmurs  in  about  half  of  his  cases 
of  sacculated  aneurysms. 

The  Heart. — Its  position  varies  with  the  size  and  location  of  the 
aneurysm,    (a)  Large  aneurysms  of  the  ascending  aorta  not  only  de- 
press it,  but  cause  such  axial  rotation  that  the  left  lies  lower  than  the 
right  ventricle;  aneurysm  in  this  location  may  cause  atrophy  of  the 
right  ventricle  from  pressure.    (6)  Aneurysm  of  the  under  surface  of 
the  arcb  may  dislocate  the  heart  to  the  median  line,    (c)  Aneurysm  of 
the  descending  segment  may  flatten  the  heart  against  the  chest  wall 
(Neusser),  thus  simulating  mitral  regurgitation,    (d)  Secondary  aneu- 
rysmatic  outgrowths  from  the  chief  aneurysm  complicate  the  physical 
findings;  these  growths  sometimes  attain  incredible  proportions  and 
produce  confusing  symptoms,    (e)  In  uncomplicated  cases,  myocardial 
alteration  is  entirely  accidental  (Stokes,  Key,  and  Skoda),  which  contra- 
dicts the  usual  statement  that  dilatation  of  the  vascular  system  induces 
hypertrophy.     Failure  of  the  heart  to  hypertrophy  is  explained  by 
Maemia,  arteriosclerosis,   coronary   disease,  or  compression    of  the 
pulmonary  artery,  thereby  decreasing  the  flow  of  blood  to  the  left 
neart  and  coronary  arteries.     Hypertrophy  of  the  left  ventricle  bears 
M intimate  relation  to  aortic  leakage;  it  may  in  rare  cases  result  from 
aneurysm  involving  the  entire  periphery  of  the  aorta.    Stokes  states 
that  the  most  violent  aneurysmal  pulsation  he  ever  witnessed  occurred 
with  marked  myocardial  atrophy.    Compression  of  the  pulmonary  ar- 
tc^  (early  observed  by  Rindfleisch  and  Obermeier)  may  cause  relative 
tncuspid  regurgitation  or  pulmonary  insufficiency  (v.  Schroetter). 

The  symptoms  of  aneurysm  are  given  in  their  entirety  in  Stokes's 
^rfy  observations. 

'he  TesaelB. — ^The  pulsus  differens  is  very  frequently  physiological, 
due  to  slight  irregularities  in  the  size  or  branches  of  the  radial  vessels, 
"uen  one  radial  is  small,  its  fellow  ulnar  is  often  vicariously  larger. 
Stokes  explicitly  stated  that  the  right  radial  is  normally  larger  than 
the  left,  whence  if  the  right  radial  pulse  is  smaller,  it  means  more  than 
"  the  left  were  slightly  smaller.  A  pulse  may  grow  smaller  and  later 
^urn  to  its  normal  size;  this  is  due  to  change  in  the  size  and  the 
™Wction  of  the  aneurysm.  When  the  radials  differ  essentially  in 
^iume  it  is  advisable  to  compare  the  brachials.  Asymmetrical 
sphygmographic  tracings  may  be  due  to  other  causes  than  aneurysm 
•^  atheroma,  coagula,  embolism,  or  reduction  of  the  lumen  of  a  vessel 
^*niere  slit,  perhaps  by  the  dragging  of  the  aneurysm  or  compression 
^the aorta  or  its  branches  by  the  sac  itself;  v.  Schroetter  instances  a 
^*^  in  which  the  aorta  was  so  compressed  by  a  sac  lying  between  it 
*jd  the  spine  that  abdominal  pulsation  and  the  femoral  pulses  were 
iterated.  Changes  are  observed  most  often  in  the  carotid  and  sub- 
davian  vessels.  The  pulsus  paradoxus  and  capillary  pulsation  may 
**^'in  large  aneurysmatic  sacs  (Quincke).  Retardation  of  the  pulse 
**cur8 especially  in  fusiform  aneurysms.  The  location  of  an  aneurysm 
^y  sometimes  be  determined  by  regarding  the  vessels  altered.  If 
P'wsure  is  exerted  upon  the  superior  cava^  dropsy  of  the  upper  portion 
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of  the  bocly,  of  one  or  both  arms,  swelling  of  the  face  and  of  the  tongue, 
sometime)^  exophthalmos  and  a  **  brawny"  or  "collar-like'*  dktentioi 
of  the  neck  occur.  Obstruction  above  the  azygos  vein  causes  lividi 
and  oedema  which  are  contined  to  the  head  and  arms;  when  it  occu 
below  that  vessel  the  chest  is  also  congested.  Obliteration  of  thi 
innominate  and  azygos  veins  or  the  ven^  cavie  may  occur,  Ruptu 
into  the  .'Superior  cava  is  attended  by  cyanosis,  and  a  continuous  bruii 
like  the  hruit  ik  diable  is  often  present;  in  Ewarf  s  case  (not  suspected 
during  life)  phlebotomy  was  performed,  and  bright -colored  bloo< 
escaped  in  jets.  The  continuous  murmur  may  also  occur  in  case 
of  vascular  sarcomata. 

The  Respiratory  Tract* — Tracheal  lugging,  descril>ed  by  Oliver  am 
Cardarelii  simultaneously,  is  elicited  by  lifting  the  larynx  with  tb 

fingers;  a  tugging  sensation 
the  trachea  is  then  felt  wi 
each  systole;  this  symptom  oc 
curs  in  cases  of  cardiac  ovei 
action,  left  ventricle  hypertrophy 
aneurysmata  of  the  arch  and  i 
the  innominate  and  carotid  vei 
sels,  an*!  in  adhesions  to  thi 
trachea. 

Tracheal  ptd^aiion  is  presei 
in  many  cases  of  aneurysai  am 
may  be  demonstrated  by  thi 
laryngoscope.  The  examination 
should  be  made  by  direct  sun 
lights  and  the  observer  shoul 
sit  before  the  standing  patieni 
Tracheal  pulsation  also  occu! 
in  tumors  which  compress  tl 
trachea;  it  may  also  l>e  physii 
logical.  Drummond  has  di 
scribed  a  systolic  murmur  o 
the  trachea.  A  short  mnrmuj 
synchronous  with  the  systol 
can  sometimes  be  heard  whe 
the  patient  breathes  quietly  wit 
the  mouth  open,  Schn>ettei 
I«eui*iay'i  diagram  of  the  region  Id  which  he  de-  Sansom»  and  Others,  desc'ribe 

•cnbM    his    "recurrent  t>T>e"    of  aoeuryBin;  i     i    ,t  i  #  - 

potterior  view      A,  ftorta.  in  contact  with  the    aS     "xschck.        and     refer     it 
trachea  and  left  bronchua:    L.  laryax  (ijeen  *        ^  i  i 

from  behind);  p, left  &nd  p',  ri«ht  vagtia;  r»  propagation  from  the  tracbea, 

left  recurrent  laryngeal   nerve,  pwswilix  under  o  *    i  »  r 

thenortA,  and  r'.  ri«ht  recurrwit,  id  raiation       Hecnrreut  laryfigeol  pQtaly^ 

U>  the  subclavian  artery,  ^^^  f^^^^  described  by  MoFgagl 

or  by  even  earlier  observers.     Todd  was  the  first  to  note  lan'ngenT 
muscular  atrophy  on  the  affected  side;   paralysis  may  exist  when  t^ 
larynx  is  anatomically  intact.    Unilateral  paralysis  with  the  cadavei 
positioti  of  the  vocal  cords,  in  the  absence  of  obvious  cause,  is  quii 
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indicative  of  intrathoracic  aneurysm  or  neoplasm,  though  it  is  also  seen 
in  erases  of  mitral  stenosis.    The  cough  is  hoarse,  and  makes  a  clang- 
ing     or  brazen   sound.     It  is  a  paralytic  cough,  i.  e.,  an  intperfect 
expi  ration  which  lacks  forcible  closure  of  the  glottis  observed  in  ordi- 
nary coughing  efforts;  it  was  called  the  bovine  cough  by  Wyllie  from 
the    fsct  that  cattle  have  no  false  cords  whose  closure  is  an  important 
meolnanism  in  coughing.    The  right  recurrent  laryngeal  nerve,  curving 
arouiFid  the  subclavian  artery,  does  not  enter  the  thorax,  and  is  there- 
fore    seldom  involved;    whereas  the  left  recurrent  nerve  passes  into 
the  o-liest  and  curves  between  the  aorta  and  left  bronchus;  Dieulafoy 
described  a  "recurrent  type  of  aneurysm,"  which  is  usually  sniall 
syplulitic  in  origin,  often  multiple,  involves  the  left  recurrent  neve, 
and  causes  spasm  of  the  larynx.     The  spasm  is  due  to  recurrent  lar^  n- 
geal     irritation  which   contracts   the  posterior   transverse   arytenoid 
muscle  and  induces  dyspnoea  and  inspiratory  stridor.    Irritation  of 
other  vagus  branches  induces  spasmodic  dysphagia,  anginal  pain,  etc. 
Lung  Symptoms.— ^Stenosis  of  the  right  bronchus  is  less  frequent 
than  that  of  the  left,  for  the  latter  lies  nearer  the  aortic  arch.    The 
lung  moves  less  freely  than  normal;   it  suffers  inspiratory  retraction, 

and  the  breath  sounds  and  fremitus 
are  diminished.  When  a  short  note 
is  elicited  over  an  upper  lobe  (especi- 
ally the  left)  it  may  cause  suspicion  of 
an  aneurysmal  compression  with  re- 
laxation of  the  lung.  It  is  common  in 
the  "recurrent  type"  of  Dieulafoy. 

Rokitansky  concluded  that  large 
aneurysms  are  almost  never  associated 
with  jmlmonary  tuberculosis y  a  view 
disproven  by  Stokes,  Fuller,  Jaccoud, 
Herard,  Cornil,  Hanot,  and  Kartz. 
Tuberculosis  may  result  from  (a) 
trophic  change,  (6)  compression  of  the 
pulmonary  artery,  or  (c)  decreased 
lung  excursion.  It  is  found  in  13  per 
cent,  of  the  cases  of  aneurysm. 

Bronchiectasis,  hronchorrhaea,  and 
suppuration  of  the  lung,  is  well  called 
"aneurysmal  phthisis"  by  Osier.  Pii/- 
monary  refraction  is  observed  from  com- 
pression, adhesive  pleurisy  or  interstitial 
^^«»Woy-Muitipieiyphaiticaneuryfflnfl.  pncumonia.      Plcurisy    with    efjusiou 

may  complicate  and  entirely  obscure  an 
•J^iysm.  PtUmonary  gangrene  occurs  from  compression  of  the  aortic 
BUtrient  artery  of  the  lung  or  stagnation  of  mucus.  Gangrene  of  the 
bronchial  mucous  membrane  also  occurs.  Gangrene  may  produce 
subcutaneous  emphysema.  Pulmonary  hemorrhage  may  occur  from 
pws  rupture  into  a  large  tube,  from  mere  granulations  in  a  compressed 
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tube,  or  from  an  aneurysm  slowly  leaking  into  the  parenchyma  of  the 
lung,  The  hemorrhage  may  be  fatal,  premonitory,  or  continuous;  it 
may  be  seen  as  fiecks  in  the  sputum,  as  rusty  sputum  (but  more  abun- 
dant, more  frothy,  and  less  viscid  than  in  pneumonia),  as  prune-juice 
expectoration  with  alveolar  epithelium  (as  seen  in  valvular  disease), 
and  as  discharges  of  pure  blood  or  more  frequently  of  imperfectly 
coagulated  lilorMl,  J 

Sympatlietic  Symptoms. — The  pupils  are  often  involved;  myosii 
results  from  sympathetic  paralysis  and  mydriasis  from  sympathetic 
stimulation.  It  must  be  remembered  that  7  per  cent,  of  all  persons 
have  irregular  pupils.  Other  sympathetic  symptoms,  as  pallor  or 
redness,  and  sweating,  are  irjfrequent,  J 

Diagnosis. — The  clinical  signs  and  symptoms  are  most  variabM 
(Stokes).  The  presence  of  an  aneurysm  shouhl  be  suspected  when 
marked  pain  or  paroxysmal  dyspnoea  occur,  ^'ariablhty  of  phy^ic^ 
signs  is  suggestive  of  aneurysm.  ^ 

DiagEosis  of  Location.— 1.  Aneurysm  of  the  ascending  portion  h 
called  by  Broad l>ent  the  **  aneurysm  of  physical  signs/'  The  usual 
signs  are  most  often  observed  in  the  first  interspace  to  the  right  of  tfafl 
sternum,  which  is  often  eroded.  Luxation  of  the  heart  to  the  left? 
slowing  of  both  radials,  right  recurrent  paralysis,  compression  of  the 
superior  vena  cava  and  of  the  pulmonary  artery  with  hypertrophy 
of  the  right  ventricle,  dyspntpa  and  phthisis  occur.  Anginal  or  oth 
cardiac  symptoms  frecjuently  occur  (Gairdner),  and  the  aneurysi 
though  small,  is  usually  rapidly  fatal  from  rupture  into  the  pericai 
dium,  pleura,  upper  cava,  or  heart -chaml>ers.  Aneurysms  just  abo 
the  valves  tend  to  grow  downward  because  of  tiie  reflux  of  blood  frr^m 
the  aorta  whereas  those  located  higher  grow  upward,  because  a 
impact  of  blood  from  the  left  ventricle.  Sympathetic  involvement 
common. 

2.  In  (he  arch,  the  **  aneurysm  of  symptoms"  is  obser\*ed  vni 
left  recurrerit  paralysis  or  spasm,  stridor,  pulsation  in  the  jnguluna 
unusual  prominence  or  luxation  of  the  sternal  ends  of  the  cla%*icl 
proniinence  of  the  subclavian  arteries,  dulness  to  the  left  of  the  st 
uum,  myosis,  slowing  or  lessening  of  the  left  radial  pulse,  comp 
sion  of  veins  particularly  the  left  innominate,  of  the  trachea,  thora 
duct,  sympathetic  ganglia,  bronchi  and  left  upper  lobe,  and  di-^turl 
ance  in  the  brain  circulation  (hemiplegia)  when  the  carotid  artery 
occluded.     These  aneurysms  usually  grow  backward. 

3.  In  the  descend  in  t^  ftegmeni,  the  *'aneur}'sm  of  latency"'  is  jiK 
often  encountered.  If  there  are  symptoms,  pulsation  in  the  left  int<?i 
^scapular  region,  .slowing  of  the  femoral  pulse,  pressure  on  the  azygl] 
or  hemiazygos,  pressure  on  the  spine  with  erosion  and  tenderness  I 
touch, intercostal  neuralgia  (sometimes  with  recurrent  attacks  of  herpt 
aOster),  stenosis  of  the  left  bronchus  or  cesophagus,  pressure  upa 
the  heart  forcing  it  against  the  sternum,  and  increased  heart- 
from  plexus  pressure,  are  present.  The  ir-rays  alone  may  1>€  able 
detect  aneurysms  lodged  in  the  lung  substance. 
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IMflerentiatioii. — DiflFerentiation  from  solid  tumors  is  determined  by 
th«ir  propagated  non-expansile  pulsation,  their  more  rapid  develop- 
ment, leukocytosis,  and  cachexia.     In   aneurysm  the  lymph  glands 
ar<e  rarely  enlarged  either  from  lymph  stasis  or  from  inflammation; 
adenopathy  is  frequent  in  mediastinal  tumor,  and  continued  increase 
is      directly  indicative  of  neoplasm.     Pain,  recurrent  paralysis  and 
dysphagia  are  common  to  all  tumors,  both  aneurysmatic  and  neo- 
plckstic.     Venous  ectasia  is  more  common  in  tumor.     A  few  rare 
instances  of  coincidence  of  tumor  and  aneurysm  are  observed.    The 
pulisation  in  carcinoma  is  rarely  associated  with  a  diastolic  "back 
stroke,"  which  is  frequent  in  aneurysm.    An  unequal  pulse  indicates 
aneurysm  or  atheroma.     The  bruit  in  tumor  is  usually  systolic,  but 
murmurs  are  frequently  absent  in  aneurysm.    Tugging  is  present  in 
both  but  more  common  in  the  latter.     Signs  of  aortic  atheroma  argue 
in  favor  of  aneurysm.    Aneurysm  runs  a  much  more  protracted  course 
than  tumors.    Exploratory  puncture  and  diagnosis  ex  juvantibiis  with 
iodide  are  of  differential  importance. 

Other  causes  for  pulsation,  such  as  a  dynamic  throbbing  (aortic 
regurgitation),  throbbing  in  acute  aortitis,  pulsation  in  an  aorta  dis- 
located from  kyphosis,  and  pulsation  in  pneumonia  (Graves)  or  in 
tumor  of  the  lung  or  pleura,  are  usually  differentiated  when  all  symp- 
toms and  signs  are  carefully  considered.  In  pulsating  empyema  the 
dulness  is  usually  low  in  the  chest  and  largely  left-sided;  puncture 
reveals  the  presence  of  pus  and  stops  the  pulsation. 

Prognosis. — Recovery  is  rare,  though  spontaneous  cure  is  possible 
by  organization  and  calcification  of  thrombi  in  the  sac  or  by  its  inflam- 
nwition.  Sometimes  one  aneurysm  obliterates  another.  The  course 
usually  lasts  more  than  a  year.  Patients  have  been  known  to  live 
wid  work  hard  ten  or  twenty  years.  The  author  has  watched  for 
twelve  years  a  blacksmith  who  has  worked  though  he  had  an  aneurysm 
of  the  ascending  aorta,  which  was  as  large  as  his  fist,  and  which  pro- 
truded beyond  the  ribs.  The  size  of  the  sac  is  of  no  prognostic  value. 
TlK>se  of  the  small  "recurrent  type"  are  most  dangerous,  and  large 
wws  may  be  protected  by  connective  tissue.  Arteriosclerosis  is  prog- 
'wwdcally  unfavorable. 

Machailism  of  Death. — (a)  Rupture  occurs  in  75  per  cent,  of  cases: 
20  per  cent,  into  the  left  and  13  per  cent,  into  the  right  pleura;  16 
pw  cent,  into  the  left  bronchus;  12  per  cent,  into  the  pericardium; 
® Percent,  into  the  left  lung;  6  per  cent,  externally;  5  per  cent,  into 
t"^  oesophagus;  4  per  cent,  into  the  trachea;  (/;)  suffocation:  (c) 
^^'^^^muSf  especially  in  large  aneurysms;  id)  intercurrent  disease; 
y^)  embolism;  and  (/)  brain  lesions,  are  also  immediate  causes  of 
^th.  Hemorrhage  usually  shortens  the  course,  but  in  one  case 
^V^te  into  the  bronchus  occurred  five  years  before  death.  Another 
P»ticnt  suffered  external  rupture  of  the  sac;  he  collected  the  blood 
''^•baan  and  though  he  fainted  from  the  hemorrhage  he  lived  four 
ninths,  only  to  die  of  typhus  fever.  Stokes  described  an  instance  of 
•rtwnal  rupture  in  which  the  presence  of  mind  of  the  nurse,  in  stuffing 
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ing  some  doth  into  the  sac,  kept  the  patient  alive  for  a  considerable 
time. 

Treatmeati— 1.  The  Tnfnell  freaimeni  of  rest,  low  diet,  and 
limited  fluid  is  the  result  of  the  methods  used  by  Morgagni,  Albertini, 
VaKsatva  and  Bellingham,  without  the  venesection  recommended  by 
Valsalva.  Absolute  mental  and  physical  rest  is  required  for  several 
months,  and  food  should  be  reduced  to  the  minimum.  The  heart 
action  and  blood  pressure  are  greatly  lessened*  The  treatment  is  of 
value  only  in  cases  of  sacs  with  small  necks.  Active  individuals  will 
not  tolerate  this  method.  Relative  quietness,  and  moderation  in  every 
phase  of  life  must  then  be  insisted  upon.  Ergotin,  hypodermatically, 
has  \iu\e  effect.    Tr.  aconite  j^  i  to  iv  may  relieve  the  throbbing. 

2.  The  iodidfJi  have  been  given  prominence  by  Balfour,  though 
they  were  used  first  by  Bouillaud  and  hiter  by  Graves,  N^Iaton,ttnd 
others.  It  is  not  clear  how  they  operate.  They  are  of  equal  value  in 
syphilitic  and  non-syphilitic  cases.  They  increase  the  secretions  but 
do  not  inspissate  the  blood.  It  is  questionable  from  the  experimental 
standpoint  whether  arterial  tension  and  dilatation  of  the  sac  are 
lessened.  Possibly  the  sac  wall  is  thickened  or  clotting  is  facilitated. 
However,  it  is  certain  that  pain  is  alleviated.  Ten  to  twenty  grains 
are  given  at  a  dose  as  in  arteriosclerosis.  The  dose  is  lessened  if  the 
pulse  rate  increases.  Aside  from  relief  of  pain,  the  iodides  are  useless 
in  large  aneurysms  w^ith  wide  communications  or  in  fusiform  varietic 

3.  Cnld  applications  may  relieve  pain  when  the  sac  is  near 
surface.    Supports  may  relieve  the  pain  and  protect  against  ruptur 
Calcium  chloride  in  doses  up  to  ten  or  fifteen  grains  has  been  u.se<l  10 
promote  congidation,  but  apparently  without  effect.  J 

4.  Gelatin  injections  (1  or  2  per  cent,  solution)  are  recommended 
by  Laucereaux  to  produce  coagulation  in  the  sac*  It  cannot  be  said 
that  the  results  are  convincing.  Gelatin  has  been  used  for  centur 
in  (^hina  and  Japan  to  aid  coagulation.  There  is  danger  of  embolic 
and  23  deaths  from  tetanus  are  reported  by  Dieulafoy,  1903. 

5.  Electrolysis,  introduction  of  fine  ivire,  compression  and  surgic 
intervention  have  given  discouraging  results.  A  few  cases  of  rec^over 
are  reported  l>ut  one  cannot  help  comparing  their  small  number  wit 
the  probably  ec|ua!  number  of  spontaneous  recoveries  (Boerger,  io 
1906,  compiled  19  cases  of  dissecting  aneurysms  of  the  aorta  which 
recovered).  Fatal  thrombosis  may  follow  what  in  a  lesser  degree 
thmmbosis  might  have  been  beneficial.  Total  embolism  of  the  aor 
may  also  occur. 

6.  Dyspnwa   is   treated   as  in   cardiac  disease.     Venesection 
afford  temporary  relief,  a^^d  morphine  is  finally  indicated*    Trache 
omy  may  be  necessary  in  laryngeal  spasm  (reflex  recurrent  irritatic 
but  the  actual  compression  by  the  sac  is  usually  too  low  for  opermii 
interference.    Digitalis  is  at  all  times  contra-indicated. 
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Abdominal  Aneurysm. 

This  type  constitutes  5  per  cent,  of  aneurysms  of  the  aorta.  Over 
two-thirds  occur  in  the  upper  part  of  the  abdomen  and  40  per  cent, 
cither  at  or  above  the  cceliac  axis.  The  average  size  is  that  of  an  orange 
tnd  the  tumor  develops  from  the  anterior  surface  of  the  vessel,  less 
frequently  from  its  lateral  or  posterior  wall,  and  grows  downward. 
Most  of  them  are  false  aneurysms. 

Symptoms  and  Signs. — Four  per  cent,  of  abdominal  aneurysms  are 
loM  clinically;  a  good  sized  sac  may  be  hidden  under  the  arch  of 
the  diaphragm.  Pain  is  usual,  and  is  constant  and  boring,  or  paroxys- 
DMtl.  It  may  become  less  severe  after  hemorrhage  from  rupture. 
Relief  is  sometimes  obtained  by  lying  on  the  stomach.  Indefinite 
lywptowM  are  common  in  the  stomach  though  they  are  less  frequent 
than  in  the  duodenum,  where  obstruction  and  hemorrhage  may  occur. 
Jfupection  does  not  show  expansile  pulsation  and  tum,or  in  all  cases. 
P(dpation  brings  out  the  expansile  pulsation  and  in  some  cases  a 
ilfrill.  Percussion  may  reveal  dtdness  but  the  close  relations  to  the 
liw,  spine,  kidneys  and  heart  are  prone  to  give  indefinite  findings. 
The  diaphragm  bounds  the  aneurysm  above;  the  kidney  to  the  left; 
the  liver,  pancreas  and  kidney  to  the  right;  and  the  stomach,  pancreas 
»nd  colon  in  front.  The  tissues  about  tlie  sac  thicken  and  produce 
•dhesions.  On  auscidtcUion,  a  systolic  murmur  (or  two  tones)  is  com- 
JDon  and  may  reach  the  spine  or  loins;  a  diastolic  murmur  is  some- 
tWDes  heard.  Rupture,  diffusion  by  dissection,  great  thickening  of  the 
*c,  and  thrombi  formation  may  easily  obscure  all  auscultatory  signs. 
Diagnosis. — 1.  Oompression  Symptoms. — Compression  symptoms, 
pstric  and  duodenal,  have  been  mentioned.  Abdominal  aneurysm 
^y  be  mistaken  for  gastric  ulcer  or  cancer.  The  spine  is  eroded  in 
^^  per  cent,  of  cases;  lumbar  neuralgia,  lumbago  muscular  rheuma- 
^,  myelitis,  Pott's  disease,  and  spinal  tumor  may  be  simulated, 
^'dsation  should  be  searched  for  along  the  spine.  Symptoms  in  the 
^al  region  may  suggest  renal  colic,  kidney  tumor,  perinephritis  or 
psoas  abscess  (fluctuating  blood  from  rupture).  The  ureter  may  be 
^^ropressed.  Pressure  on  the  splenic  vein  may  prochice  much  splenic 
^largement.  The  heart  is  rarely  compressed  and  dyspncpa  is  un- 
^mmon.  Retardation  or  absence  of  the  femoral  pulse  may  be  of 
''•lue  in  differentiation. 

2.  ibdominal  Pulsation. — **  Instead  of  being  your  first,  it  should  he 

your  last  idea  that  abdominal  pulsation  is  due  to  aneurysm ''  ( Jenner). 

^P^gastric  pulsation  may  be  confused  with  hypertrophy  of  the  right 

«srt  or  pulsation  of  the  liver.     The  greatest  (hmger  of  error  lies  in 

^''•gnosticating  as  aneurysm  the  pulsation  which  is  so  often  seen  in 

scute  hemorrhage,  or  especially  in  neurasthenic  subjects,  who  com- 

ptunof  pain  and  throbbing  and  in  whom  thrills,  systolic  and,  lurord- 

iDg  to  Rosenbach,  even  diastolic  murmurs  may  he  felt  and  heard, 

espeaallv  when  atheroma  is  developing.     Rosenbach  especially  em- 
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phasizes  the  diagnostic  importance  of  "intermittent  dilatation  of  t! 
aorta'*  which  is  freqiieotly  diagnosticated  as  aneurysm.    The  pulsatioi 
must  be  di^findly  expottnilc  (even  then  occasional  errors  are  made) 
and  a  definite  sac  must  be  feh.     Otherwise  constant  errors  will  be 
made.     The  dtjtiainic  pulsation  of  aortic  regurgitation  concerns 
same  points. 

3.  Gommimicated  Throbbing.— Communicated  throbbing,  lent 
a  tumor  of  the  stomach  lying  on  the  aorta »  may  also  be  attended  by 
systohc  murmur  but  the  ditferentiation  is  usually  made  with  eaaa 
except  in  certain  soft  neoplasms.  Tumors  are  often  felt  to  bettCT 
advantage  when  the  subject  is  in  the  geimpectoral  attitude;  they  are 
more  movable,  more  often  produce  dilated  veins,  ascites,  and  peri- 
toneal friction.  Aneurysm  of  the  abdominal  aorta  or  of  its  branches 
may,  in  exceptional  cases,  be  movable.  Stokes  held  that  tumod| 
developed  upward  and  aneurysms  downward,  ■ 

4.  Aneiirysm  of  the  Branches  of  the  AbdoBainal  Aorta. — (a)  Aneu- 
rysms of  the  cwliac  axis  arc  difficult  or  impossible  to  distinguish  and 
may  occur  with  aneurysm  of  the  main  trunk.  More  than  20  cases  aro 
recorded.  They  are  often  traumatieor  embolic  (mycotic).  (6)  SupA 
ior  (20  cases,  Baccelli,  19U4)  or  inferior  mesenteric  aneurysms  are  veiy 
uncommon;  they  occur  most  frequently  in  children,  from  sepsis,  ic) 
Over  20  cases  of  splenic  aneurysm  are  recorded.  The  spleen  is  often 
enlarged,  {d)  In  the  hepatic  arterij  (35  cases,  Grunert  1903)  it 
induced  by  acute  infections  (73  per  cent,),  trauma,  embolism,  or 
stones;  41  percent,  develop  in  the  main  trunk  and  25  per  cent,  in 
right  branch;  there  is  but  one  case  in  which  it  developed  in  the  art 
of  the  cystic  duct.  Pain,  vomiting,  hemorrhage, icterus,  and  large  spleen 
have  been  noted:  in  79  per  cent,  rupture  occurred  (in  10  cases  into 
the  peritoneum) ;  they  never  pulsate,  and  in  only  one  case  was  tht 
a  systolic  murmur;  Kehr  operated  on  one  case  successfully,  (r)  Ov^ 
10  cases  of  aneurysm  of  the  coronary  artery  of  the  sioviach  are 
corded.  (/)  In  the  renal  artery  (2t^  cases,  Skillem»  1900)  aneurysm 
rare.  Three  cases  were  successfully  operated  on.  \on  Schroet 
found  only  1  case  in  nearly  20^000  autopsies. 

Prognosis. — Death  is  usual  and  the  clinical  course  averages  o 
to  three  years.     Hupiure  occurs  m  00  to  75  per  cent,  of  cases:   33  p 
cent,  into  the  peritoneum ;  10  per  cent,  into  the  pleura,  though  the  cnll 
of  the  diaphragm  offers  considerable  resistance;    7  per  cent,  into 
duodenum ;  and  7  per  cent,  into  the  retroperitoneal  tissue.    Death  d 
not  necessarily  nor  at  once  follow  rujiture  even  into  the  peritoneum. 

Treatment. — Treatment  is  as  in  the  thoracic  type.    Frt>m  its  tkOi^ 
sibili ty,  operative  procedures  are  more  common  and  somewhat  m< 
successfuL     Continued  compression  of  the  aorta  has  l>enefited 
of  aneurysm  located  low  in  the  abdomen 
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AOUTE  AORTITIS  AND  ARTERITIS. 

These  are  rare  lesions,  occurring  in  the  aorta  as  part  of  a  sepsis, 
benignant  or  malignant  endocarditis,  or  in  the  peripheral  vessels  after 
influenza  or  other  infections.  AciUe  aortitis  was  often  confused  with 
chronic  atheroma,  acute  arteritis,  and  with  organizing  thrombi  in  the 
arteries.  Syphilis  (q.  v.)  is  a  factor  in  aortitis,  of  which  the  symptoms 
tre  retrosternal  burning,  actual  anginal  pain,  dyspnoea,  anxiety,  and 
•cute  dilatation  of  the  arch  without  violent  throbbing  of  its  branches. 
The  diagnosis  is  uncertain  and  the  treatment  symptomatic. 

Periarteritis  nodosa  was  first  described  by  Kussmaul  and  Maier 
tod  is  called  "arteritis  proliferans  nodosa"  by  Fletcher.  This  is  a 
rare  affection  of  which  Vers^  in  1905  could  find  but  20  published 
cases;  it  consists  of  localized  proliferation  and  round  cell  infiltration 
of  the  intima  with  its  rupture  through  the  other  coats,  and  leads  to 
thrombosis  or  aneurysm.  It  is  probably  an  infection.  It  occurs  largely 
jn  men  between  twenty  and  thirty-five  years  of  age;  one  case  occurred 
hi  an  infant  three  months  old.  The  nodes  are  seen  in  the  vessels  of 
the  muscles,  heart,  kidney,  intestines,  and  skin ;  they  produce  hydrops, 
Dcphritis,  dyspepsia,  alimentary  hemorrhage,  epigastric  pain,  low 
temperature,  and  a  rapid  pulse.  The  affection  is  fatal  within  six  to 
twelve  weeks,  and  treatment  is  purely  symptomatic.  In  one-quarter 
rf  the  cases  there  were  syphilitic  antecedents  and  Schmorl  saw  one 
cw  with  the  use  of  mercury. 

[RUPTURE  OF  THE  AORTA. 

Rupture  of  the  aorta  may  be  traumatic  or  the  result  of  severe  strain, 
^<larteritis,  or  narrowing  of  the  vessel.  Tolot  and  Sarvonat  (1904) 
<^ected  but  six  cases  of  rupture  of  a  sound  aorta.  All  coats  may  be 
'uptured  and  this  usually  occurs  in  a  transverse  direction.  If  the  rup- 
ture is  partial,  a  dissecting  aneurysm  results  which  may  burrow  even 
to  the  popUteal  arteries.  It  most  often  occurs  in  the  first  segment 
T^ce  hiemopericardium  results.  Rupture  into  the  lung,  medias- 
™um  or  retroperitoneal  connective  tissue  may  occur.  The  symp- 
tonis  are  sudden  pain,  a  sense  of  '*  something  ruptured,"  and  the  signs 
Oi  hemorrhage;  sudden  death  usually  occurs,  though  prolongation  of 
"**  for  from  one  to  eleven  years  has  been  recorded  in  cases  of  dis- 
'^g  aneurysm . 

^^iiMism  of  the  aorta  has  a  close  relation  to  thrombosis,  hoinf;  due 
to  impaction  of  atheromatous  plaques,  tumor  tissue,  echinoroccus 
^7ts,  endocarditic  plugs  or  ordinary  thrombi.  It  is  very  unconnnon. 
Sudden  death  results  if  the  site  is  in  the  first  part  of  the  vessel.  If 
it  occurs  near  the  division  of  the  iliacs,  collateral  circulation  is  possible. 
There  are  pain  and  stiffness  in  the  legs,  sensory  disturbances,  paresis 
tod  contractures  from  anaemia  of  the  spinal  cord.    The  femoral  pul- 
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sation  is  absent.  The  clot  may  back  up  toward  the  heart 
resorb.  The  bladder  and  rectum  are  disturbed.  Hemon 
the  stomach,  bowels  and  kidneys  has  been  observed.  Th€ 
is  bad,  and  the  treatment  is  symptomatic. 

Thrombosis  usually  results  from  several  coincident  cause 
infections,  weak  heart,  aneurysm,  atheroma,  or  compressi 
cases  occur  in  the  transverse  arch  between  the  left  carotic 
clavian  vessels  or  in  the  abdominal  aorta  at  its  point  of  divi 
pain,  paraplegia,  or  anaesthesia  produced  are  sometimes  con 
spinal  cord  disease.  It  may  be  sudden;  if  gradual,  coll 
culation  may  be  established. 
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DISEASES  OF  THE  EESPIEATOEY  TEACT. 


DISEASES  OF  THE  NOSE. 

(A).  AOUTE  RHINITIS,  OORTZA. 

^^flnitioiL — ^An  acute,  probably  infective  nasal  inflammation. 

*^^^logy. — (a)  It  is  an  independent  infection,  sometimes  epidemic 
^^    popularly  held  as  contagious;    it  occurs  oftenest  in  the  spring 

^  fall  and  is  promoted  by  variations  in  temperature.  Cold  is 
Probably  only  a  predisposing  factor;  various  bacteria  are  held  causa- 

^^^  but  Thompson  and  Hewlitt  have  shown  that  84  per  cent,  of  cul- 

^^s  are  negative.  (6)  It  is  a  concomitant  of  various  infections, 
^tably  of   influenza,  measles,  pertussis,  glanders,  syphilis,  etc.    (c) 

^^ic  fadorsy  as  iodides,  bromides,  ipecac  dust,  digitalin,  dust, 
^^^inieals,  etc.,  may  cause  coryza.  {d)  Local  disease,  as  chronic 
r^^rrh,  polyps,  ulceration,  etc.,  and  possibly  gout,  are  predisposing 

Symptoms. — ^The  initial  symptoms  are  malaise,  depression, anorexia 

?*^lliness,  fever  of  101®  to  102®,  pains  in  the  limbs,  and  sometimes, 

^  the  young,  delirium  and  convulsions.    The  mucosa  is  dry,  reddened, 

burning,  painful,  swollen  and  obstructed.    There  is  repeated  sneezing 

^^d  anosmia.     Herpes  is  common.     There  follows  a  clear,  watery, 

^^sal  discharge  (coryza)  for  one  or  two  days,  which  subsides  at  night 

^^i  recurs  in  the  morning;    within  two  days  it  becomes  thickened 

*nd  purulent.    Extension  may  occur  to  the  eyes,  frontal  sinus,  antrum 

y  Highmore,  ear  by  the  Eustachian  tube,  or  to  the  pharynx  or  larynx. 

^  infants  nasal  occlusion  prevents  nursing  and  may  cause  dyspnoea 

^f  suffocation,  because  the  tongue  lies  high  in  the  mouth  near  the 
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palate.     Acute  rhinitis  lasts  oiie-half  to  one  week  and  is  2»eldom  com 
fused  except  with  incipient  measles*  i 

Treatment. — At  the  very  onset  lavage  with  simple  hot  water  is 
often  sufficient;    Dohell*s  solution  (sod.  borat  and  ?tod.  bicarb,  aa  5ij- 
ac*  carholiei  '^i^s  to  water  3x),  diluted  freely  (o  avoid  irritation,  is  liene 
ficial;    adrenalin   solution  1  to  3,000  is  excellent  (excessive  appHcar^ 
tion  of  adrenalin  may  induce  anlema  of  the  throat  and  epiglottis)^ 
A  cocaine  solution  (the  plain  alkaloid  gr,  j  to  albolene  5j)  relieve 
tur^fcscence  and  frontal  pain,  but  is  a  dangerous  remedy  to  give  intc 
the  patient's  liands.     Dover's  powder  gr,  x,  a  saline  aperient  and 
hot  batli  at  the  onset,  usuallv  give  relief,  specially  when  foUowed 

Extr.  bellutloimffi   ,    ,    .    . .   gr.  ilas. 

■               Fliiiilextr.  aconiti ,    ti^x. 

I                Plienacetmi IBT*  3cv. 

W              CftnmlioriP  nionobronu      ,    ,    , ,    .  gr.  xv. 

P  M,  et  n.  capsiilije  x. 

S* — One  capsule  every  Lour  for  five  or  six  doses. 

Dnigs  are  often  of  little  use  unless  the  patient  remains  in  l>ed  to  relT 
internal  congestion  ant]  to  avoid  extension  or  recun-ence.    Salicyla 
mitigate  the  frontal  pain.     Cool  baths  or  rubs  aid  in  averting  recur- 
rent attacks.  h 

(B).  HAY  FE7£R.  ^^^ 

Catarrh  us  sestivus,  or  summer  catarrh,  was  first  described  by  Bos^f 
tock  US19).  Morill  Wyman  first  described  the  "June*'  or  "rose™ 
cold." 

Etiology. — Its  etiology  is  not  known,  but  the  disease  has  long  been 
associated  with  the  pollen  of  various  plants  and  grains,     Dunbar  be-.. 
lieves  that  it  is  toxic,  resulting  from  albumoses  in  the  pollen.    It  pr 
vails  especially  in  England  and  the  United  States,  develops  in  personji 
between  fifteen  and  thirty  years  of  age,  and  occurs  twice  as  fretjuently  ii 
males  as  in  females.    It  is  more  common  in  the  upj>er  educated  classeStl 
and  perhaps  in  gouty  individuals;   it  is  most  prevalent  in  the  war 
months,  and  in  cities.    Three  special  factors  are  noted:   (a)  A  predi 
po^ifion,  either  in  the  family  in  the  form  of  nervous  instability  or  nth« 
systemic  tendency,     (fc)  An  irritability  or  other  nasal  abnormalitv, 
undue  nasal  turgescence*  or  irritability  to  dust,  smells,  etc.,  h}^ 
a?sthesia  of  the  inferior  turbinates,  polj^s,  or  septal  irregularities  J 
Austin  Flint  became  asthmatic  from  sleeping  on  feather  pillows,     (cj 
The  exciting  cause,  or  irritant,  as  pollen,  dust,  sudden  change  of  teiiv 
perature,  and  apparently  in  some  cases  mental  excitement.    Str^pto 
cocci  have  been  sometimes  found  in  the  nasal  secretion* 

Symptoms. — ^The  onset  is  that  of  the  vulgar  cor3*za,  but  the  dis 
is  attended  by  more  constitutional  reaction  and  greater  depre^t 
Injection  of  the  eyes  with  lachryraation  and  photophobia  usually  sc*eom* 
panics  or  precedes  the  corj'Za.    The  throat,  larynx,  and   bnmchi. 
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dry  and  burning.  Moderate  fever,  100°  to  101°,  is  fairly  common. 
There  is  pain  over  the  frontal  sinuses  and  sometimes  over  the  temporal 
and  occipital  regions.  The  nasal  vessels  are  congested,  and  the  nose 
itself  becomes  swollen  and  injected,  resembling  closely  the  alcoholic 
fades.  In  many  cases  cough  develops;  this  is  frequently  followed  by 
(utkmatic  seizures  which  simulate  bronchial  asthma.  Recurrences  are 
usual  and  attacks  of  coryza  may  alternate  with  asthmatic  paroxysms. 
With  the  first  frost  the  affection  stops,  as  if  by  magic.  The  outlook 
is  good  as  to  life,  for  only  isolated  instances  of  death  from  asthma  are 
recorded;  as  to  recovery,  the  outlook  is  much  less  favorable. 

Treatment. — (a)  Prophylactic  treatment;  cauterization  of  irritable, 
conjjested  or  hj'pertrophic  areas,  and  correction  of  polypoid  or  other 
abnormalities  cure  some  cases  and  alleviate  suffering  in  others.  (6) 
Sasal  treatment;  much  relief  may  be  given,  when  curative  measures 
fail,  by  nasal  douches,  by  painting  or  irrigating  the  nose  with  1  to 
1,000  adrenalin  and  astringent  solutions;  suprarenal  extract  in  doses 
®f  gr.  ij  to  V  has  been  recently  used  internally,  as  has  nearly  every 
dnig  in  the  Pharmacopoeia,  (c)  The  general  physiological  resistance 
is  increased  by  fresh  air,  by  cool  rubs,  and  by  tonics  and  nervines. 
(d)  Change  of  climate  is  advisable  before  the  date  on  which,  with 
certain-regularity,  hay  fever  appears;  a  sojourn  at  the  sea-side,  in 
Northern  Michigan,  in  Canada  and  especially  in  a  high  altitude,  often 
pwitly  relieves  or  sometimes  wholly  checks  the  symptoms,  (e)  Asthma 
fp.  Bronchial  Asthma).  (/)  Dunbar's  serum,  patented  as  pollantin,  is 
'ised  in  the  nose  (not  hypodermatically)  every  morning,  as  a  powder. 
Lubbert  (1904)  in  606  cases  claims  that  59  per  cent,  recovered,  28 
Percent,  were  benefited,  and  13  per  cent,  were  unaffected. 


(0).  OHRONIO  RHINITIS. 

,  Chronic  nasal  catarrh  properly  comes  under  the  care  of  the  special- 
^i^Mi  minor  cases  are  treated  by  the  practitioner;  some  are  due  to 
*^fula,  syphilis,  antemia  or  to  other  constitutional  causes.  Chronic 
^tarrh  may  develop  from  repeated  acute  attacks,  or  may  be  chronic 
^^  the  onset. 

^Hypertrophic  Form. — The  nasal  mucosa  is  red,  swollen,  spongy, 
•'^d  is  covered  with  thick,  gray-yellow  secretion  which  may  dessicate 
^i  sometimes  form  the  basis  of  rhinoliths.     Microscopically,  the 
**oodvessels  are  wide  and  are  surrounded  by  round  cells,  and  the 
'^"mucosa   is   thickened.      The  nasal    obstruction   necessitates  oral 
breathing,    partially  nasal  speech,  obtunded    taste    and  smell,  and 
P'wluces  an  elevation  of  the  hard  palate  and  a  peculiar  facial  expres- 
*<M^«  The  secretion  is  usually  thick,  yellow  and  purulent,  rarely  thin 
^i  abundant   (rhinorrhoea).     This  type   is   often   associated   with 
adenoids  and  follicular  hyperplasia  in  the  pharynx.    The  lachrvnial 
duct  may  be  obstructed,  and  Eustachian  occlusion  may  induce  perma- 
nent deafness;    laryngitis,  bronchitis,  bronchial  asthma,  polyps,  and 
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sinus  disease  are  not  lofreqoent  complications*  Nasal  disease  may 
the  cause  of  blepharospasm  or  other  facial  spasms,  limitation  of 
fiehJ  of  vision,  vertigo,  and  mental  depression;  and  even  psychoses 
attributed  to  nasal  reflexes.  Fliess  attributes  many  dysmenorrhceas 
chronie  rliiniti^.  In  its  treatment  possible  constitutional  factors, 
anaemia ^  syphilis  or  scrofula,  are  to  be  considered.  Douches  of 
bolic  acjd»  insufflations  of  equal  piarts  of  alum  and  calomel,  and  cautei^ 
izatioo  by  the  galvanic  cautery  or  by  chromic  acid,  are  indicated. 
Douches  should  be  given  under  low  pressure,  lest  fluid  reach  the  middl 
ear. 

Tte  Atrophic  Form. — It  is  disputed  whether  this  form  begins  q 
an  atrophic  process  or  results  from  hypertrophic  disease.  It  is  moi 
frequent  in  females  and  usually  begins  early  in  life.  The  mucosa  i 
pale  and  dr)%  its  epithelium  is  lost  or  has  suffered  marked  metaplasia 
the  erectile  tis^sue  wastes,  the  nasal  passages  are  unduly  roomy  am 
there  is  but  little  secretion,  which  dries  in  the  nose  and  emits  a  moi 
offensive  odor  iozwna).  Its  actual  cause  is  not  determined.  Varioii 
of  the  common  microorganisms  have  been  found,  but  the  Bacillil 
ftPtithis,  Biicillus  mucosus  and  Bacillus  fluorescens  liquefaciens  ai 
believed  to  be  causative  factors.  Grosheintz  and  Meiser  have  nota 
its  association  with  a  widening  of  the  face  in  33  per  cent,  of  easa 
Its  sec|uences  are  similar  to  those  of  the  hypertrophic  variety. 

Treatment. — The  rcsuhs  of  treatment  are  not  satisfactory.  Douch| 
of  a  1  percent,  permanganate  of  potash  solution,  iodoform  insufflationl 
massage  with  iodine  one  part,  potas.  iodide  10,  and  glycerine  lO 
parts,  and  packing  with  gauze  soaked  in  balsam  of  Peru  are  usi 
employed.  Paraftin  injections  beneath  the  mucous  membrane  ha^ 
lately  been  recommended  to  restore  the  normal  lumen  of  tlie 
pasvsages. 

(D).  RHIHITIS  FIBRINOSA. 

Rhinitis  fibrinosa  has  been  spoken  of  in  connection  with  nasal  dip! 
theria,  to  which  it  is  most  often  due.  It  may  result  from  streptococci 
and  staphylococcus  infection;  it  is  observed  in  measles,  scarlatina 
pneumonia,  and  typhoid,  and  it  also  occurs  as  an  independent  lesioii 
Irrigation  with  1  per  cent,  carbolic  acid  or  1  to  1  ,(XX)  sublimate  sollj 
tion  is  usually  efficacious.  Antitoxin  is  indicated  in  infection  by 
Klebs-Ix»effler  bacillus. 


(E).  EPISTAXIS. 

Epistaxis  is  a  symptom  only.  Its  causes  may  be  groupeti  as  follow 
(a)  Local  nasal  lesions,  trauma,  chronic  and  acute  catarrh,  pickii 
of  the  nose,  foreign  bodies,  ulcerations  (simple,  tuberculous,  syphiliti 
carcinomatous),  and  angioma.  Osier  reports  cases  of  epistaxis  asa 
ciated  with  telangiectasis  of  the  skin  and  nasal  mucosa,  (fc)  liypi 
iBinia,  either  venous  as  in  cardiac,  respiratory  and  other  oljstructil 
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kdons,  or  arterial  as  in  hypertrophy  of  the  left  ventricle  caused  by 
tordc  leakage,  and  as  in  interstitial  nephritis,  atheroma,  apoplectic 
habitus,  and  gout.  Some  cases  are  seemingly  vicarious  to  suppressed 
menstruation  or  hemorrhoidal  bleeding,  (c)  AciUe  infections^  prin- 
cipally typhoid,  less  frequently  the  others,  (d)  Hemorrhagic  diseases, 
as  pernicious  ansemia,  chlorosis,  leukaemia,  pseudoleukaemia,  scurvy, 
hiemophilia,  Werlhof's  disease  and  cachexiee.  {e)  Other  conditions, 
as  liver  cirrhosis,  pregnancy,  icterus,  diabetes,  weakly  constitution, 
and  puberty;  baloon  ascensions  or  high  altitudes  are  also  causative 
factors. 

The  most  frequent  point  of  hemorrhage  is  the  lower  anterior  part 
of  the  cartilaginous  septum.  The  symptoms  are  chiefly  the  local 
hemorrhage  from  the  anterior  nares,  but  occasionally  bleeding  may 
occur  further  back  in  the  nose,  and,  trickling  into  the  pharynx,  may 
simulate  hemorrhage  from  the  stomach  when  vomited,  from  the 
intestine  when  passed  with  the  stool,  or  from  the  lung  when  coughed  up. 

Occasionally  urgent  acute  anaemia  or  even  death  may  occur,  espe- 
cially when  there  is  "  blood  dissolution  "  as  in  blood  diseases. 

Tteatment. — The  patient  should  be  kept  quiet,  in  the  semi-erect 
posture.  After  douching  the  nose  with  hot  or  ice-cold  water  to  which 
•drenalin  1  to  1,000  or  some  tr.  ferri  chloridi  has  been  added,  the 
nose  should  be  tamponed  by  Bellocq's  catheter,  or  in  less  serious 
^*scs  the  patient  should  be  enjoined  not  to  blow  the  nose,  for  this 
only  dislodges  the  forming  clot.  Gelatin  may  be  injected  into  the  nose, 
hcsides  being  injected  hypodermatically.  Internal  remedies,  as  ergotin, 
*re  very  unsatisfactory.    Erosions  or  ulcers  may  later  be  cauterized. 


DISEASES  OF  THE  LARYNX. 

(A).  ACUTE  CATARRHAL  LARYNGITIS. 

•Bology. — Though  acute  catarrhal  laryngitis  is  observed  at  every 
*P  ^nd  in  all  climates,  most  cases  occur  in  males  between  twenty 
^^  forty,  and  in  cold,  windy,  changeable  weather,  (a)  Cold  is  fre- 
Vicntjy  an  apparent  factor,  but  probably  operates  only  by  lessening 
P^  resistance,  and  this  occurs  to  a  greater  extent  in  delicate  than 
"*  robust  subjects;  the  bacteriology  of  these  "rheumatic"  cases  is 
jmknown  but  its  occasionally  epidemic  prevalence  is  suggestive  of  an 
™^on.  (6)  Acute  laryngitis  may  complicate  acute  (or  chronic) 
^t^f^ions  such  as  measles,  scarlatina,  pertussis,  typhoid,  hay  fever  or 
•ir'^fliaf  tuberculosis,  and  lupus,  (c)  Extension  may  be  caused  "per 
^ontiguiiaiem  from  the  nose,  pharynx  or  bronchi ;  oral  breathing  is  a 
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somewhat  predisposing  factor,  id)  Chemical t  thermal,  or  mechanics 
agents,  as  dust  of  all  kinds,  foreign  bodies,  trauma*  overuse  or  abuii 
of  the  voice,  alcoholism,  inhalation  of  tobacco  smoke,  chlorine  0|j 
bromine,  and  internal  use  of  iodides  are  etiological  factors*  [e) 
SiasLi  from  thoracic  lesions  or  enlarged  thyroid,  local  ulcerations  in 
the  larjaix,  nephritis,  liver  disease,  chlorosis,  and  rhaehitis  are  alfl( 
causes,  ^ 

Sjmiptoms. — A  sudden  onset,  with  fever,  chill,  rapid  pulse  or  dyi 
pmra  is  seldom  observed.  The  local  symptoms  are  a  sense  of  rai/*fi^4l 
or  tickling,  dry,  even  spasmodic  cough,  and  moderate  pain  on  breatb 
ing,  as  the  lar\Tix  is  hypersensitive;  sometimes  external  tenderness  d| 
some  dysphagia  may  occur,  usually  from  coincident  pharj*ngitis.  Aft€( 
a  day  or  so  a  tliiu,  transparent,  ami  slightly  cellular  sputum  appe^irM 
which  later  becomes  purulent,  yellow  or  in  very  rare  cases,  hemol 
rhagic.  Some  cases  Toid  no  sputum  (larj^ngitis  sicca).  The  voia 
becomes  hoarse  or  is  wholly  lost.  The  larj^ngoscope  reveals  diffui) 
or  circumscribed  redness,  viscid  mucus,  some  swelling,  and  occasion 
ally  epithelial  erosions.  The  false  cords  are  often  swollen.  The  tru 
cords  lose  their  smooth,  glistening  appearance  and  become  injected 
and  uneven,  so  that  their  even  coaptation  is  hindered.  The  swolla 
mucosa  may  get  between  the  cords,  and  their  infiltrated  muscles  af 
often  paretic.  The  acute  symptoms  last  for  a  day  or  two  and  til 
catarrh  remains  about  a  week  longer. 

Diagnosis. — Diagnosis  is  usually  easy;  nervous  aphonia  and  cordl 
paralysis  are  distinguished  by  means  of  the  mirror  (see  Vagus  D 
EA8E,  under  Nkiu  ui.s  System). 

Treatment. — Prophylaxis   covers   the   etiological    factors;     alcohol 
and  tobacco  should  be  forbidden.    The  general  resistance  is  increasei 
by  cold  rubbings,  douches  or  baths,  and  exposure,  locally,  of  the  necf 
mufflers  should  be  avoided  and  cold  water  should  be  applied  ov 
the  larynx.     The  voice  must  be  used  carefully  and  the  nose,  uvu 
and  pharynx  should  be  examined  for  predisposing  lesions. 

The  therapy  of  the  estahluhed  Icnmi  is  as  follows:  At  the  on 
sweating  should  be  induced  by  hot  drinks  and  by  a  hot  bath;  Dove 
powder  and  quinine,  each  gr.  x,  or  aconite,  are  indicated  as  in  corjTj 
rest  in  bed  is  necessary.  The  voice  must  not  be  used.  If  the  sym 
toms  persist,  an  ice-bag  should  be  applied  locally;  codeine  or  morphi 
with  bromides,  and  inhalations  of  moist  air  or  steam  should  be  giv 
as  described  under  Acute  Bronchitis. 

Heroin  hydro  c  bio  rat  is  gr  j 

Terpene  liydratiK iJ»**  ^d. 

Ainnionii  clilondi     .        ,    .  5ss, 

Extr,  g\ycyrrhhiv  .  oj. 

M.  t*t  ft.  C4iJ>8Ul£e  XV, 

S.^3iie  tiHei  meals. 

Painting  the  larynx  with  a  3  per  cent,  silver  nitrate  sohition  is  reeoi 
mended  by  some  physicians  and  is  condemned  by  others  as  promottd 
submucous  extension. 
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In  children  acute  laryngitis  is  often  attended  by  great  swelling 
above  and  below  the  cords  and  by  stenotic  manifestations  in  the  small, 
infantile  larynx.  The  symptoms  closely  approach  those  of  genuine 
croup  (laryngeal  diphtheria),  from  which  it  is  distinguished  as  false 
CToup,  faux  croup  (Guersant)  or  laryngite  stridvleuse  (Bretonneau). 
After  an  attack  of  mild  laryngitis,  coryza  or  sore  throat,  the  child 
becomes  restless  and  anxious,  usually  during  the  night  when  the 
secretion  accumulates.  Inspiratory  dyspnoea  develops,  there  is  inspir- 
atory retraction  of  the  interspaces  and  epigastrium,  the  accessory 
muscles  of  respiration  come  into  play,  cyanosis  appears  and  asphyxia 
seems  to  be  imminent.  The  paroxysm  subsides,  spontaneously  or 
after  an  emetic  has  been  given,  but  it  occurs  again  on  the  next  two 
or  three  nights.  The  catarrhal  symptoms  may  last  from  three  days  to 
a  week.  Trousseau  remarked  that  there  is  rarely  the  complete  aphonia 
which  is  observed  in  laryngeal  diphtheria.  The  diagnosis  is  made  from 
the  history  of  coryza;  the  absence  of  diphtheritic  patches  in  the  phar- 
ynx, for  diphtheria  is  eminently  a  descending  infection ;  the  absence 
of  diphtheria  bacilli,  found  in  diphtheria  even  when  the  throat  seems 
normal;  and  the  absence  of  severe  constitutional  reaction.  Laryn- 
jimus  stridulus  (v.  Vagus  Nerve)  is  not  attended  by  fever,  laryngitis, 
oraphonia.  The  laryngoscope  may  reveal  the  simple  cedematous  laryn- 
gitis, but  examination  is  notoriously  difficult  in  easily  frightened  chil- 
^^.  Treatment  is  the  same  as  in  acute  laryngitis  of  adults;  hot 
jlrinb,  inhalation  of  steaming  water  and  ipecac  should  be  given  to 
induce  vomiting  and  evacuation  of  laryngeal  secretion ;  von  Niemeyer 
awakened  the  patient  at  intervals  and  gave  a  hot  drink  to  evacuate  the 
mucus.  Widerhofer  also  noted  excellent  results  from  washing  away 
^y  pharyngeal  mucus,  which  he  considers  causative  of  the  attacks. 
^  attendant  should  be  prepared,  in  doubtful  cases,  for  intubation 
^  tracheotomy. 

Other  acute  forms  are  (a)  laryngitis  acuta  nodosa,  which  is  observed 
^^ute  rheumatism  and  which  jdelds  to  salicylates.  (6)  Laryngitis 
r^nasay  which  is  usually  diphtheria,  but  which  may  be  caused  by  a 
^p>tococcus  infection  in  measles,  scarlatina  or  other  infections,  and 
^nich  sometimes  results  from  inhalations  of  steam,  or  chlorine,  (c) 
^Tfnjiw  submucosa  acuta  invades  the  submucous  tissues  and  is 
*|J>purulent.  This  rare  affection  may  develop  as  an  independent 
*^on,  may  follow  a  similar  process  in  the  pharynx,  or  may  represent 
J  septic  localization.  During  invasion  the  symptoms  are  severe,  with 
**^er,  rigor,  delirium  and  other  septic  phenomena.  The  laryngoscope 
*ows  injection  and  yellow-white  bulging  areas  of  submucous  suppura- 
tion which,  without  operation,  almost  invariably  cause  death  by  UMlenia 
w  the  larynx  or  by  sepsis,  for  spontaneous  rupture  is  exceptional. 
For  treatment  (a)  an  ice-bag  should  be  placed  over  the  hirynx,  mor- 
phine should  be  given  for  pain,^nd  whisky  for  the  sepsis;  (h)  incision 
of  the  foci  is  indicated;  and  (c)  if  necessary,  intubation  or  tracheotomy 
should  be  performed. 
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(0).  OBDEMA  OF  THE  LARTNX. 

(Edema  laryngis  is  a  more  proper  designation  than  oedema  glottidis, 

*s  the  vocal  cords  are  very  seldom  involved.    It  is  most  marked  where 

^e  submucous  tissue  abounds  and  is  greatest  therefore  about  the 

^Pij[lottis  and  ary-epiglottidean  folds;  it  may  develop  under  the  cords. 

•**  varies  with  its  cause,  and  may  be  bilateral,  unilateral,  diffuse  or 

^ixjumscribed.    According  to  Sestier,  70  per  cent,  of  cases  occur  in 

'"^ales  and  89  per  cent,  in  those  over  fifteen  years. 

Stiology. — ^There  are  three  etiological  forms  besides  some  obscure 
^^^^cs.  (a)  Inflammatory  wdema  results  from  various  inflammatory  dis- 
^«^€S  of  the  larynx,  submucous  suppuration,  or  perichondritis;  from 
typhoid,  syphilitic,  tuberculous  or  cancerous  ulceration;  from  iodides; 
from  trauma,  surgical  measures,  thermic,  chemical  and  allied  causes; 
'rom  extension  from  pharjmgitis,  parotitis,  or  cervical  cellulitis;  and 
from  infections,  as  typhoid  or  measles.  (6)  Congestive  and  hydrcemic 
iorms  result  from  chronic  heart  and  lung  disease,  from  tumors  and 
nephritis,  in  which  it  may  antedate  oedema  elsewhere,  or  from  cachec- 
tic conditions  as  carcinosis  or  amyloidosis,  (c)  Angioneurotic  cedema^ 
as  in  R.  S.  Morris's  fatal  case,  is  the  last  type. 

Symptoms. — Symptoms   appear   with  varying   acuity,   sometimes 
most  suddenly,  as  in  Bright's  disease,  at  other  times  more  gradually  but 
progressively,  and  again  quite  slowly.    Hoarseness  or  aphonia,  and  a 
raetallic  cough  are  common.     The  chief  sign  is  inspiratory  dyspnoea, 
which  characterizes  nearly  all  forms  of  laryngeal  stenosis.    It  is  usually 
stridulous  or  wheezing;    and  is  attended  by  retraction  of  the  inter- 
spaces, cyanosis,  up-and-down  excursion  of  the  larynx  and  ultimate 
suffocation.    The  mirror  shows  a  pallid  swelling  in  the  parts  enumer- 
ated, incision  of  which  allows  the  escape  of  a  clear  serum.     (Edema 
of  the  epiglottis  and  ary-epiglottidean  folds  may  be  felt  with  the  finger 
if  the  mouth  is  held  open  and  the  tongue  drawn  forward,  or  it  may  be 
'^cn  even  without  the  mirror  if  the  larynx  is  pushed  up  and  the  tongue 
^^J  depressed. 

neitment. — ^Treatment  is  urgent,  irrespective  of  the  cause,  for  the 
wfge  mortality  (75  per  cent.)  is  due  to  delay  until  the  patient's  strength 
I*  exhausted.  The  placing  of  ice  over  the  larj^nx,  the  swallowing  of  ice, 
™stic  purgatives  and  painting  the  larynx  with  10  per  cent,  silver 
J^^tion  are  at  best  palliative.  The  oedematous  tissue  should  be  fully 
^sed,  and,  in  case  this  should  fail,  intubation  or  tracheotomy  should 
**  performed. 

(D).  PERICHONDRITIS  LARTNGIS. 

Purulent  inflammation  beneath  the  perichondrium  of  the  cartilages 
^.^'^e larynx  is  very  seldom  primary,  but  nearly  always  results  second- 
ly to  various  inflammations  or  ulcerations.  Pus  accumulates 
between  the  perichondrium  and  cartilage,  most  frequently  the  aryte- 
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noid  or  cricoid,  or  less  frequently  the  thyroid  or  epiglottic.  It  mam 
burrow;  the  cartilage  may  become  secondarily  necrosed.  PerichoM 
dritis  laryiigis  most  often  develops  in  males  between  twenty  and  fortjl 
years  of  age.  J 

Ssrmptoins. — Its  syraptoms  are  eoraraonly  obscured  by  the  causal 
disease.  The  rare  primary  cases  are  the  most  acute*  Well  localized 
pain  and  tenderness  are  peculiarly  significant.  Dynphayia,  especially 
from  arytenoid  involvement,  is  frequent,  and  even  aphagia  may  result. 
Pkonuiwn  is  vfnpaired  by  the  fundamental  disease,  by  cord  paresis  and 
muscular  infiltration.  The  cervical  glands  sometimes  tumefy*  Stenosis 
and  difupTKEa  are  present.  The  mirror  discloses  focal  accumulation  of 
pus,  swelling,  redness,  oedenia  and  perhaps  fistulffi  which  signify  intra* 
laryngeal  rupture.  The  probe  may  elicit  tenderness  or  may  scrape 
on  eroded  cartilage*  The  diagnosis  from  laryngitis  and  cedema  is 
often  impossible,  or  at  best  but  probable  unless  definite  pus  pockets  are 
seen.  The  outcome  may  be  suddenly  fatal  from  rapid  oedema ;  pus  and 
cartilage  fragments  may  rupture,  thus  gi^^ng  relief  or  perhaps  oc- 
cluding the  larynx;  fistuhe,  internal  or  external,  may  remain,  anc 
may  burrow  to  the  mediastinum,  or  sepsis  may  follow;  aspirati 
pneumonia  is  not  uncommon,  and  if  immediate  recovery  ensues^ 
distortei!  or  stenosed  larynx  may  remain. 

Treatment, — Treatment  is  similar  to  that  of  acute  larjTiptis;  tl 
pain  should  be  relieved  by  opiates,  but  early  incision  under  cocaine 
necessary,  and  the  physician  should  be  prepared  to  perform  trachi 
otomy  or  intubation. 

(E),  ULOIEATXOKS  AND  HEOFLASMS  OF  THE  LARYNX. 

The  tuberculous  and  syphilitic  ulcers  have  been  considered 
Superficial  erosions  may  follow  catarrh;  deep  idcers  result  from  sul 
mucous  suppuration  or  from  perichondritis,  pressure  ulcers  fnH 
foreign  bodies  or  laryngeal  "bed  sores'"  (i\  Typhoid);  some  cliniciai 
consider  the  latter  to  be  an  ulceration  analogous  to  intestinal  nl 
ation.    There  are  also  the  spetnfic  ulcerations  of  leprosy,  glanders,  et 

Tumors  include  benign  single  or  multiple  papillomata  located  on  tl 
true  cords  (singer's  nodes  !?.».), fibromata^  cysts,  amyloid  accretions,  ( 
chondromata.lipomata,  and  the  malignant  tumors,  of  which  carcino 
is  far  more  frequent  than  sarcoma.  Primary  cancer  develops  slowly 
the  posterior  third  of  the  cords  or  in  other  locations,  as  an  excresceni 
which  gradually  assumes  a  cauliflower  appearance;  the  basis  of  til 
later  ulceration  is  nodular  and  there  is  no  scar  formation  (i\  SyphiuI 
Larynx)  ;  hoarseness  is  an  early  symptom;  all  kinds  of  incipient  tumon 
are  frequently  mistaken  for  laryngitis.  Pain  which  may  radiate  to 
ears  or  temples,  cough,  and  dysphagia  are  constant  in  the  ad 
stage.  Early  operation,  either  intralaryngeal  or  by  splitting 
roid,  will  alone  afford  relief;  inoperable  casesj  mast  (necessarily 
narcotized. 
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Nervous  aphonia,  the  paralyses  and  spa^sms  of  the  larynx  are  con- 
sidered under  affections  of  the  vagus  nerve;  syphilis  and  tuberculosis 
have  already  received  consideration. 


DISEASES  OF  THE  TRACHEA  AND  BRONCHI. 

The  trachea  is  seldom  involved  alone.  Tracheitis  is  frequent,  with 
inflammation  of  the  larynx  and  bronchi.  Hemorrhage  may  result  from 
diapedesis  or  from  ruptured  varices.  Tuberculosis,  syphilis  and 
tumors  are  very  infrequent. 

(A).  ACUTE  BRONCHITIS. 

Acute  bronchitis  is  a  most  frequent  primary  or  secondary  disease,  in 
»me  localities  constituting  10  to  16  per  cent,  of  all  diseases.  It  occurs 
n»ost  frequently  in  cold,  dusty  or  variable  weather;  three-fourths  of  all 
^*ses  occur  between  December  and  April.  Its  forms  are  (a)  inflam- 
DMition  of  the  larger  air  tubes,  bronchitis,  tracheobronchitis  or  macro- 
bronchitis,  and  (6)  inflammation  of  the  smaller  tvbvles,  known  as 
bronchiolitis,  capillary  bronchitis  or  microbronchitis,  which  in  children 
u identical  with  bronchopneumonia  (y.  v.). 

Wology. — '{a)  It  is  a  symptom  of  various  infections,  as  measles, 
V'f^is,  influenza  and  typhoid;  it  also  occurs  frequently  in  scarlatina, 
^ola,  malaria,  pneumonia,  diphtheria,  erysipelas,  syphilis,  tuber- 
^osb,  sepsis,  glanders,  actinomycosis,  and  anthrax.    In  these  maladies 
J'Wichitis  is  secondary  and  results  from  the  germs  or  their  toxins.     (6) 
It  may  result  from  the  toxic  effects  of  potassium  iodide  or  bromide, 
^btcco,  less  often  carbolic  acid,  cantharides,  mercury  and  alcohol, 
^h  according  to  Hoffman,  acts  locally  on  the  air  passages,    (c) 
^^ianico/  irritants  are  dust,  and  other  foreign  particles,  as  flour  dust. 
Particles  of  wool, metals, stone,  etc.,  which  exist  in  many  factories;  over- 
^or  abuse  of  the  voice  is  also  a  mechanical  irritant,     (rf)  ConstitU'- 
^^^  conditions,  as  obesity,  nephritis, rhachitis,  gout,  scrofula,  aniemia, 
uiabetes,  malnutrition  and  cachexia  of  various  kinds,  such  as  cancer, 
^hilis,  or  scurvy,  are  important  etiological  conditions,     (e)  J'enous 
*toiii  in  the  lesser  circuit  favors  bronchitis,  by  congesting  the  pulmo- 
uwy  veins,  which  empty  chiefly  into  the  vena  cava  superior  and  vena 
•VP^J  mitral  lesions  are  the  most  important,  but  other  valvular  dis- 
own, arteriosclerosis,  scoliosis,  abdominal  tumors,  ascites  or  pleurisy, 
ill  of  which  affect  the  diaphragmatic  excursion,  are  possil)le  factors. 
(f)  Respiratory  diseases,  as  pneumonia,  tuberculosis,  abscess  or  gan- 
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grene  of  the  lung,  asthma,  bronchial  stenosis,  and  bronchiectasis 

usually  associated  with  broncliitis.  (g)  Cold  and  baiter ia  are  i 
etiological  factors.  It  is  disputed  whether  cold  alone  is  an  adequati 
factor  without  the  cooperation  of  bacteria,  but  it  at  least  plays 
potent  predisposing  part.  Even  in  cases  of  apparently  primary  b 
chitis,  the  pneumococcus,  pyogenic  cocci,  Friedlander's  pneu 
bacilkis  and  other  bacteria  are  found  (i\  *,).  Pfeiffer's  micrococcm 
caiarrhalw  is  found  in  59  per  cent,  of  cases  (Ghon^  Pfeiffer);  i 
is  larger  than  the  staphylococcus  and  often  occurs  in  pairs.  \h)  Ag^ 
is  a  factor.  Acute  bronchitis  may  develop  at  any  time  of  life,  but 
peculiarly  frequent  in  the  aged  ami  in  children  between  six  months 
three  years  old. 

Symptoms,"!.  Acute  bronchitis  of  the  larger  tubes  (macrobfi 
chitis  or  irackeobronckitiji)  begins  (a)  with  some  constitutional  depr\ 
siaUf  sometimes  with  fever  and  chilliness  or  in  children  even 
marked  toxtemic  symptoms.  It  often  follows  acute  coryza  or  phar 
gitis,  (b)  The  local  sipfipfoms  are  suhsic  ma  I  rawne^.?  or  tickling;  actui 
pain  or  tenderness  over  the  sternum  is  mostly  tracheal  or  muscular,  f( 
the  bronchi  have  apparently  no  nerves  for  perception  of  pain.  On  " 
spection  of  the  trachea  there  is  i-isible  inflammation*  redness,  diffuse 
circumscribed  injection,  solunucous  ecchymosis,  swelling  and  laxni 
of  the  mucosa,  and  dryness,  which  is  followed  by  the  appea 
a  \iscid  transparent  glairy  mucous  secretion ;  the  mucous  glan^ 
often  distended  by  globules  of  mucin  which  slightly  resemble  yoi 
tubercles;  most  of  these  findings  are  also  noted  in  the  bronchi  in 
rare  cases  which  come  to  autopsy,  but  injection  and  redness  l^^^^l 
disappear  after  death.  Microscopically  the  cardinal  signs  of  tnflafl 
raation  are  found,  such  as  paresis  of  the  vessels,  round  cell  emigr 
tion,  desquamation  of  the  ciliated  epithelium,  and  compensatory  effoi 
at  restoration  by  multiplication,  (c)  The  cough  is  at  first  dry  and  ui 
productive  and  may  remain  so.  Later  a  viscid,  transparent  sputti 
is  raised,  consisting  almost  wholly  of  mucin  and  verj^  few  white  ce 
{sputmti  crudum).  A  day  or  two  later  the  coughing  efforts  become  1q 
severe  as  the  sputum  grows  more  abundant  and  mucopurulent  iitptdu 
coctum):  it  contains  polymorphonuclear  and  sometimes  abundai 
eosinophilic  leukocytes,  epithelial  cells  showing  myeloid  degenenitia 
and  rarely  ciliary  epithelium  or  hemorrhagic  spots.  Localized  inflaiJ 
mation  at  the  tracheal  bifurcation  causes  special  irritation  (Nothni 
gel),  (d)  The  syjiipiom^  rej<uliing  from  cough  are  disturbed  sle^ 
hoarseness  from  forcible  closure  of  the  glottis  in  cougliing  effort 
pain  in  the  side  or  at  the  diaphragmatic  insertion,  from  unusil 
strain  on  the  expiratory  muscles  during  coughing;  venous  stasis  whi 
induces  headache,  vertigo,  swollen  cervical  veins,  cyanosis  and  ep 
ta.xis;  mechanical  sequences,  as  vomiting,  involuiUary  urination,! 
pecially  in  weak  and  old  subjects;  and  in  women,  even  at>oKiQ 
uterine  prolapse,  or  henna  may  occur.  ie)  Phyitical  findings  « 
usually  fc*7a/cra/;  unilateral  signs, though  possible,  suggest  other  le.^oi 
especially  tul^erculosis.     Auscultation    reveals  rhimchi,  which    refl 
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from  swelling  of  the  bronchial  mucosa,  from  slight  stenosis  by  bron- 
chial secretion  and  from  air  passing  through  or  dislodging  the  secretion. 
The  rhonchi  at  first  are  dry  (r.  sicci),  and  later  moist  (r.  humidi). 
Over  the  large  tubes  these  rales  are  sonorous,  in  the  smaller  tubules 
they  are  sibilant,  and  in  both  they  vary  acoustically.     They  may  be 
heard  simultaneously  over  the  large  and  small  passages,  or  success- 
ively, over  the  large  and  then  over  the  small  tubules.    These  rales,  large 
and  small,  may  be  felt  with  the  hand  (mucous  fremitus)  or  may  be 
heard  without  the  stethoscope.     The  breathing  may  be  "cog-wheel," 
lengthened,  slowed  or  sometimes  increased  by  fever,  but  in  quality  it  is 
only  exaggerated  or  puerile,  never  bronchial.     Percussion  is  wholly 
negative.      Macrpbronchitis  lasts  but  a  few  days,  possibly  a   little 
longer  than  a  week. 

2.  Microbronchitis  or  capillary  bronchitis  is  essentially  the  same 
pathological  process  as  macrobronchitis  but  will  be  considered  under 
bronchopneumonia,  because  of  its  great  tendency,  especially  in 
children,  toward  pulmonary  inflammation. 

Treatment. — In  the  early  stage  a  fidl  hot  bath  may  be  given,  followed 
by  a  hot  alcoholic  drink.    A  hot  Turkish  bath  should  never  be  taken, 
for  exposure  afterward  is   dangerous.     Hot  fomentations  over  the 
sternum  are  beneficial;   a  hot  water  bag  or  a  large  poultice  may  be 
applied  over  the  sternum,  but  cold  packs  over  the  neck  and  chest  are 
even  more  efficacious.    Patients  should  always  be  kept  in  bed,  for  but 
few  cases  recover  promptly  without  thi»  treatment.    A  mild  laxative 
should  be  given  early.     A  drink  or  two  of  well  diluted  whisky  is 
valuable.     When   the  initial    symptoms   appear  gr.   x    of    Dover's 
pouoder  should  be  given;  it  not  only  relieves  pain  and  coughing  but  also 
appears  to  inhibit  or  modify  the  inflammation;  in  children  it  should  be 
given  with  great  caution  because  of  the  frequently  unequal  mixture  of 
its  constituents,  and  the  peculiar  susceptibility  of  the  youthful  nervous 
system  to  narcotics;   in  the  aged  it  should  likewise  be  administered 
with  care,  because  the  kidneys  in  old  persons  excrete  slowly,  and  cere- 
bral atheroma  may  induce  sudden  urgent  symptoms,  as  psychical  dis- 
turbance, Cheyne-Stokes  breathing,  and  other  basilar  disturbances. 
The  administration  of  opiates  should  be  followed  by  some  saline 
aperient.    Muscidar  pain  necessitates  massage  and  administration  of 
opiates.   Other  treatment  is  frequently  superfluous,  but  if  the  symptoms 
and  cough  persist  or  if  the  initial  symptoms  are  rather  severe  we  ad- 
nainister: 

Vini  antimonii oiv. 

Heroin  hydrochloratis gr.  iss. 

Vini  ipecacuanha 5v. 

Syr.  tolutani q.8.  ad  5ij. 

M.  et  S. — One  teaspoonful  every  three  or  four  hours.    The  patient  should  be 
^^ched  lest  gastric  symptoms  appear. 
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Potass ii  citratis  .  . 
Codeinie  siilpLatia  . 
Syrupi  ipt^cacuanha; 
Sueci  Jimoms  .    .    . 


5J.- 


Sim. 
5« 


Aqiife q.s,  ad    Bij-      5ij- 

M.  et  8. — Oiie  teaspoonlul  every  two  liourst    The  nrst  colximn  is  the  dosage  for 
adults,  the  second  lor  cnildreii. 

The  fever  rarely  requires  treatment;   if  higli,  acotiite  and  beliadonr 
may  be  given,  as  io  corvza,  but  tepid  sponging  is  more  beneficial. 
kettle  should  be  kept  boih'ng  in  the  room  to  moisten  the  atmosphere^  ( 
a  steam  tent  may  be  advisable  as  in  croup  (see  DirnTHERiA).     If  i 
bronchitis  lingers  longer,  the  formuhe  given  under  chrome  bronchit 
will  bensefuL 


(B).  CHRONIC  BRONCHITIS, 

Etiology. — The  etiologj^  is  essentially  that  of  the  acute  type.  Chronic 
bronchitis  is  more  common  in  advanced  Ulfe,  and  may  develop  slowly 
a  chronic  process,  or,  more  often,  may  follow  repeated  acute  attack 
It  joay  be  manifest  during  the  entire  year,  but  most  often  develops  oi 
change  of  weather  or  in  the  cold  season,  as  the  "winter  cough/* 

Pathology. ^The  larger  and  medium  sized  bronchi  are  most  in- 
volved. Their  color  is  a  gray  red  or  brown;  tbe  bloodvessels  are 
thickened,  and  the  bronchi  become  thicker  from  extravasatiim  ot 
leukocytes  and  proliferatiort  of  the  peribronchial  connective  tissuej 
the  mucous  membrane  is  sf>inetimes  hypertrophied,  and  even  protrude^! 
in  polypoid  and  papillary  excrescences,  or  is  atrophied,  and  appear* 
thin  and  f>ale  tike  a  serous  membrane.  Erosions  are  not  common  but 
are  sometimes  seen  at  the  tracheal  bifurcation,  especially  in  the  aged. 
StagTuition  of  secretion  is  common.  The  inner  surface  of  the  bronchi 
is  at  times  reticular,  due  to  the  prominence  and  hyperplasia  of  somfi 
elastic  fibers  and  the  wasting  and  sinking  of  other  elastic  or  muscular 
fibers.  Emphysema  and  some  interstitial  fibrous  overgrowth  arc 
frequently  found  at  autopsy. 

Symptoms. — Fever  and  pain  are  absent,  except  in  the  frequent  acu 
exacerbations.    The  usual  intrinsic  physical  findings  in  chronk  m 
bronchitis  are   large  sonorous   rales,   and   sibilant   rales   when  acu 
exacerbations  cause  invasion  of  the  finer  tubules.    The  cough  varies  wi 
the  intensity  of  the  inflammation,  with  the  amount  and  character  of  t 
secretion,  or  with  changes  in  the  weatiier.    The  sputum  varies  great! 
and  upon  its  character  is  based  the  division  into  the  following  fo 
(a)  Dry  bronchiiiSf  the  bronchitis  sicca  of  Laen nee,* which  is  seen  in  th 
aged  and  is  almost  always  associated  with  emphysema;  in  lliis  ty, 
the  sputum  is  either  wholly  absent  or  is  very  scant  and  viscid.    (^^ 
BronehorrlKFaf  in   which  the  excessive  bronchial  secretion   may 
mucous,  serous,  or  purulent;  in  the  serous  form  the  secretion  is  tliin 
and  transparent,  as  in  Laennec*s  case,  in  which  two  quarts  weremised 
doily  for  twelve  years;  Struempell  obsen*ed  a  serous  bn>nchorrh()ei' 
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resulting  from  enlaiged  peribronchial  glands;  the  purulent  form  maj 
be  confused,  on  account  of  its  abundant  sputum,  with  bronchiec- 
tasis, lung  abscess,  or  rupture  of  an  empyema  into  the  bronchi. 
(c)  Putrid  bronchitis,  which  has  been  described  by  Laennec,  Andral  and 
Traube.  It  may  complicate  chronic  bronchitis  but  occurs  more  often 
with  bronchiectasis,  foreign  intrabronchial  bodies  and  tuberculosis; 
in  this  form  the  sputum  stinks  and  is  acidulous  particularly  when  first 
voided.  It  consists  of  three  layers;  the  upper  one  is  foamy,  the  middle 
layer  is  serous,  and  the  lower  one  consists  of  granular  gray-green  or 
bluish  sediment,  in  which  are  also  the  mycotic  plugs  of  Dittrich  (1850); 
these  plugs  contain  various  bacteria,  leptothrix  staining  violet  with 
iodine,  strepto-  and  staphylococci.  Bacillus  coli  and  Bacillus  putridus 
and  sometimes  monads.  Bacilli  which  retain  f  uchsin  after  treatment  with 
mineral  acids  ("acid-fast"  bacilli)  are  found  in  putrid  bronchitis  and 
in  gangrene  of  the  lung.  They  closely  resemble  tubercle  bacilli,  though 
thej'  are  narrower,  more  pointed  at  their  ends  and  do  not  give  inocu- 
lation results.  Fat  and  myelin  droplets,  fatty  needles,  leucin,  and 
tyrosin  are  also  present.  The  amount  of  sputum  may  even  reach  a 
pint  Fever  is  common,  "drum  stick"  fingers  may  develop,  and  com- 
plications may  follow,  as  lung  induration,  diphtheroid  ulceration, 
gangrene,  pleurisy,  haemoptysis,  cerebrospinal  abscess,  meningitis  or 
pseudorheumatism.  The  fever  frequently  recurs,  (d)  Blood-stained 
fpirfuw  occurs  particularly  in  the  brown  induration  of  the  lungs,  which 
is  due  to  stasis  {v.  Cardiac  Stasis). 

Chronic  emphysema  (v,  t.)  is  an  almost  r^ular  complication  and  is 
l^^arked  by  its  usual  signs,  such  as  a  tympanitic  percussion  note,  volum- 
inous lungs,  prolonged  and,  on  exertion,  difficult  expiration,  weakened 
^cular  murmur,  hypertrophy  of  the  cervical  muscles,  swollen  neck 
▼eins,  signs  of  right  heart  hypertrophy  and  dilatation,  and  eventually 
tricuspid  insufficiency,  liver  congestion,  and  oedema. 

ItiAKnoais. — ^The  diagnosis  is  generally  easy.  Determination  of  its 
J^tion  to  tuberculosis  and  other  causal  features  is  most  important. 
*n  every  case  chfonic  nephritis  should  be  considered. 

^^)g1l08i8. — ^The  prognosis  depends  on  the  etiological  factors.  Ab- 
•^We  recovery  is  most  unlikely. 

Trettment. — 1.  Prophylaxis.  Causal  affections  require  treatment, 
"'oolen  undeni^'ear  should  be  worn  to  protect  against  sudden  changes 
^temperature. 

2-  Climate, — When  feasible,  a  dry,  warm,  even  climate  is  beneficial, 
^that  of  Florida,  Southern  California,  New  Mexico,  the  Carolinas, 
%pt,  and  the  Riviera. 

3.  Cough. — Codein,  morphine,  creosote,  cod-liver  oil  and  other 
J^'^es  are  employed  as  in  tuberculosis  (</.  r.).  Amnion,  carb.  (r. 
J-^moxia)  gr.  iij.  can  be  given  with  syr.  senega?  3j ;  '*5yr.  scilhe  5j  is 
***nipatible  with  ammon.  carb.  but  may  be  combined  with  amnion, 
^r.gr.  vtox. 
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Anmiomi  chloridi  ... 
Mistunp  glycyrrhizte  comp.  .    .    . 
M.  et  S.— Oae  tea.spoonful  after  meals. 


ois< 


The  mistura  glycyrrfiizse  comp,  (Brown's  mixture)  contains  twelve 
parts  of  paregoric,  six  parts  of  antimonial  wine  and  three  part5  of  sweet 
spirits  of  nitre,  which  enhance  its  sedative  action.  It  may  be  given  in 
doses  of  from  one  to  four  draiiis.  If  the  heart  is  weak«  it  is  contra- 
indicated  because  of  the  antimony  it  contains.  In  all  cough  prepa 
rations,  the  stomach  may  become  deranged  by  ammonium,  syrupi| 
etc.  Chloroform  is  particularly  valuable  in  paroxysmal  unproduetii 
coughs,  which  opiates  may  not  alleviate  because  they  dry  up 
secretion. 

^' 

AnitiKinii  earbonalls  H] 

Spirit  us  chiorofoniii  "i  i 

SjTupi  sienegtG ,    .    ,    , .4,^*.  ^^i   ^iij. 

M,  et  S>— One  teaspoonful  in  hot  water  as  indicated. 


^ 


.\pomorph 

Heroin  nydroohlonit 

Spiri  t  us  chiorofoniii 


gr  ss. 

>sj  i- 


AquEB q.3.  aU    5*]* 

M,  et  S. — Oae  teaapoonful  two  or  three  times  a  day. 

Syr.  sciilffi  comp.  also  contains  senega  and  tartar  emetic  and  is  given  in 
doses  of  gtt.  XX  to  xL  The  antimony  it  contains  may  depress  the  hearts 
Terpin  hydrate  is  excellent,  gr*  lii  to  v  (x).  t.  i.  d., given  in  capsules  with 
equal  amounts  of  benzoic  acid.  The  bahants  are  even  more  eiScaciou?* 
as  ol.  terebinthinje  jti^jj,  in  milk  (see  formula  for  emulsion  under 
Typouid,  Treatment  of  Tympany);  oh  santali  np,  x  to  xx  ineoiul^ 
siou  is  less  likely  to  disturb  the  kidneys  than  is  turpentine;  baLsamum 
Peruvianum  5''^^  or  bals.  tolutamim  5j  to  iv.  The  balsams  and  crenwte 
are  directly  indicated  in  foetid  bronchitis.  Retention  of  secn'tioo 
which  does  not  yield  to  the  action  of  drugs^  may  be  treated  by  rbylb* 
mical  compression  of  the  chest  during  expiration.  Potas.  iodide  jr. 
V  to  X  t*  1.  d.  IS  often  excellent. 

4.  Cardiac  Weakness,— Cardmc  weakness  is  relieved   most  efficf 
eiously  by  strychnine,  which  is  more  valuable  than  digitalis* 

5.  Coiiicident  Empkysema^^Coincuient    emphysema    and  astlwO* 
iq,v*)  necessitate  the  prolonged  use  of  iodides  and  belladonna. 


(0).  FIBRIKOUS  BRONCHITIS. 

Etiology. — There  are  three  types  of  fibrinous  or  croupous  bronchitt^ 
(a)  The  -primury  form  is  an  infrequent  disease,  of  which  but  few  luor^ 
than  100  cases  are  recorded;  it  occurs  in  males  (66  per  cent,  of  ca^^^J 
principally  in  those  between  ten  and  thirty  years,  and  in  weakh  aj^** 
anaemic  subjects;  it  results  from  bacteria,  as  the  Bacillus  diphthfri*^ 
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pneumococcus,  strepto-  and  staphylococcus,  aspei^illus  fungus,  and 
protozoa,  or  from  their  toxins,  (b)  The  secondary  type  develops  by 
extension  from  laryngeal  and  pulmonary  disease,  or  in  infections,  as 
pneumonia,  typhoid,  measles,  and  scarlatina;  tuberculosis  causes  50 
percent,  of  this  group ;  some  cases  occur  in  skin  diseases,  (c)  Mechan- 
ualf  thermal,  and  chemical  agents  are  causative  factors  in  a  few  cases, 
and  some  have  occurred  in  connection  with  valvular  heart  disease  and 
exophthalmic  goitre.  Fibrinous  bronchitis  was  first  described  by  Clark, 
in  1697. 

Symptoms. — ^The  early  symptoms  are  those  of  bronchitis,  sometimes 
with  fever,  chills  and  haemoptysis,  but  they  are  ambiguous  until  bron- 
chial casts  of  fibrin  or  mucin  are  expectorated;  this  usually  happens 
after  a  severe  coughing  paroxysm.  The  casts  may  measure  even  eight 
inches  long,  and  may  be  as  thick  as  a  lead  pencil  or  a  finger;  their  upper 
Md  laiger  parts  are  circular  or  somewhat  flattened,  solid  or  hollow, 
hut  the  lower  small  portions  are  branched,  solid,  spiral  and  often 
dubbed  at  their  tips.  Though  usually  termed  fibrinous  or  croupous, 
numy  casts  do  not  take  Weigert's  fibrin  stain  but  respond  to  tests  for 
JDucin;  these  are  then  cases  of  bronchitis  mucinosa  or  pseudomem- 
bnmacea.  Liebermeister  (1904)  holds  that  fibrinous  is  more  frequent 
Aan  mucous  formation.  The  microscopic  appearance  of  the  casts  is 
kyahne,  their  texture  is  fibrillar,  and  their  surface  is  often  covered  with 
Wood  disks,  haematoidin,  or  Charcot-Leyden  crystals.  Smaller  casts 
DUiy  not  be  seen  until  the  sputum  is  agitated  in  water,  which  washes  off 
the  adherent  blood,  pus  or  mucus;  this  may  explain  their  frequency  as 
•0  accidental  finding.  Pending  their  evacuation,  there  are  signs  of 
bilateral  bronchial  stenosis,  dyspnoea,  cyanosis,  and  inspiratory  re- 
^Wion,  and  there  are  no  breath  sounds  in  the  corresponding  lung 
^^'  Slipping  or  moving  of  the  casts  in  the  bronchus  may  cause 
Peculiar  rales.  After  their  evacuation  new  casts  form  in  one  or  more 
^ys.  Niemeyer  observed  the  daily  shedding  of  a  complete  cast  of  a 
l^chus  and  its  divisions. 

INlgnoais. — In  some  cases  casts  are  not  voided  during  life,  so  that 
«« autopsy  alone  determines  the  diagnosis.  Asthma  (q.  v,)  and  bron- 
^tis  fibrinosa  have  certain  common  symptoms,  as  paroxysmal 
^^^unence,  eosinophilia  and  the  crystals  and  spirals,  but  are  usually 
^«rentiated  with  ease. 

Ooiirae  and  Prognosis. — In  the  acute  form,  which  lasts  two  weeks  or 
"^i  there  is  great  risk  of  sudden  asphjrxia  during  the  evacuation  of  the 
f*^;  there  is  a  death  rate  of  75  per  cent,  in  the  young  and  50  per  cent. 
^  *dults.  In  chronic  forms  the  process  lasts  for  months  or  even  years, 
J^scs  of  twenty-three  and  twenty-five  years'  duration  have  been 
^*^^ed).  The  prognosis  is  uncertain.  Complications  include 
VfDic  tumor,  pneumonia,  pleurisy,  emphysema,  and  albuminuria 
^ch  results  from  dyspnoea. 

&0itnient« — Treatment  is  unsatisfactory  if  not  wholly  futile.  In- 
UidoQ  of  steam  and  alkaline  vapors  and  pilocarpin  should  be  given 
tt  Older  to  loosen  the  casts.    Emetics  may  be  employed  to  facilitate 
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their  evacuation,  and  iodides  and  mercurial  iiiuDctioDs  to  inhibit  tl 
reformation.    The  iodides  are  the  most  effective. 


(D).  BRONCHIAI.  DILATATION,  BRONCHIECTASIS. 


Etiology  and  Pathology. — Laennec  first  described  broiichiectasiSj 
1819.    It  is  found  in  2  per  cent,  of  autopsies  and  is  always  m 
(a)  to  bronchial  disease,  stenosis,  catarrh,  inhalation  of  dust,  foi 
bodies,  or  pressure  from  aortic  aneurysm;   (6)  to  lung  disease,  tu 
culosis,  interstitial  pneumonia  (Corrigan),  hypostasis,  or  ateleci 
(c)  to  pletiral  diaease^  such  as  adhesions  pulling  on  the  bronchi,    Nej 
all  cases  are  acquired,  and  occur  mostly  in  middle  aged  males  (77 
cent.).     Rare  congenital  cases  are  recorded.    These  may  be  divi 
into  (i)  the  unilateral,  universal  or  diffuse  form  (Grai^vitz),  (ii)  thi 
due  to  congenital  atelectasis  (Heller),  and  (iii)  those  resulting  fn 
prenatal  bronchial  (s^-philitic)  stenosis. 

There  are  two  fortns  of  bronchiectasis:  (a)  the  cyUndrical  or  fujifor 
multiple  or  pater  nosier  form,  which  develops  from  the  atrophy  of  i 
muscular  and  elastic  fibers  induced  by  protracted  severe  coughing  a 
perhaps  by  stagnation  of  secretion;  it  may  follow  measles,  catarr 
pneumoniEj  whooping  cough  or  emphysema,  (b)  The  rarer  8a€4nd(i 
fornif  in  which  the  bronchus  may  reach  a  diameter  of  even  3  inch 
and  which  might  be  called  a  bronchial  aneurysm.  The  connect! 
tissue  usually  disappears,  the  ciliated  epithelia  are  replaced  by  flat  d 
and  the  mucosa  is  thin,  red,  and  swollen,  and  sometimes?  presa 
villosities  and  varicosities.  The  sacs  may  become  dosed  at  their  ned 
particularly  when  caused  by  aneurysm,  sj^hilis,  or  tuberculosis;  A 
converts  them  into  sacs  filled  with  gelatinous,  cheesy  or  calcare(H 
contents.  They  are  known  as  lutig  stones,  and  consist  of  calcium  Ci 
bonate  and  phospliate  with  traces  of  magnesia;  they  have  an  oigafl 
nucleus  and  sometimes  cause  **  bronchial  colic,*'or  symptoms  likethdi 
of  phthisis. 

Bronchiectasis  is  seldom  single;  in  multiple  bronchiectasis  thelul 
sometimes  resembles  a  sponge  or  porous  cheese.  It  occurs  principal 
in  the  lower  lobes  and  in  bronchi  of  the  third  and  fourth  order.  It  ^ 
be  bilateral  (60  per  cent.)  but  the  congenital  pleuritic  and  pneupon 
forms  are  alw^ays  unilateral.  Adhesions  are  very  common  wlicnll 
cavity  reaches  the  pleura. 

Ssmiptoms.^^Most  cases  are  not  discovered  clinically,  and  Wc 
therefore  concluded  that  "most  cavities  escape  detection  and  rod^ 
diagnoses  of  cavities  are  incorrect.'*  Sacculated  forms  produce  tn^ 
symptoms  and  signs  than  do  the  cylindrical  forms,  which  are  9i0^ 
always  impossible  to  recognize. 

1,  Sputum  and  Cough. — The  sputum  and  cough  are  paroxysnii 
When  secretion  fills  the  sac  and  flows  over  onto  the  normal  senaUt 
mucous  membrane  beyond  it,  cough  develops  and  quantities  of  m^ 
pus  are  voided  in  the  **  motHh  full"  fashion  de^ribed  by  Wntric 
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Change  of  posture  produces  similar  effects.  The  largest  amount  is 
raised  in  the  morning  and  this  is  frequently  followed  by  vomiting.  The 
daily  quantity  may  amount  to  a  quart.  Its  odor  is  acid,  sweat-like,  and 
offensive,  but  it  does  not  attain  the  foetor  of  putrid  bronchitis  nor  the 
mature  foulness  of  gangrene.  When  collected  it  forms  in  three  layers; 
the  upper  one  is  foamy,  the  middle  one  is  serous,  and  the  lower  one  is 
purulent.  A  nummular  or  globular  sputum  may  be  noted  as  in  tuber- 
culosis, but  if  put  in  water  it  is  more  flocculent,  more  granular,  and  air- 
less; and  microscopically  it  contains  altered  leukocytes  and  fatty 
needles,  occasionally  red  cells,  haematoidin  crystals,  and  very  rarely, 
whoi  the  bronchial  wall  is  ulcerated,  elastic  fibers. 

S.  Physical  Examination. — (a)  Inspection  may  reveal  diminished 
lespiratory  movement,  inspiratory  retraction  over  the  cavity,  or  flattening 
of  the  chest  wall.  The  patient  leans  toward  the  diseased  side,  and  rarely 
inclines  toward  the  sound  side  or  sits  erect,  in  order  to  lessen  the 
tricklmg  out  of  the  secretion.  In  the  rare  cases  of  bronchiectasis  in  an 
upper  lobe  the  constant  escape  of  the  secretion  results  in  exhausting 
Md  most  unfavorable  coughing  (Skoda).  The  x-rays  may  show  the 
location  of  the  cavity,  (b)  Palpation  and  (c)  percussion  give  variable 
wsults  depending  on  whether  the  cavity  is  full  or  empty.  Dulness 
prevails  when  it  is  full;  when  it  is  empty  a  tympanitic  note  results.  A 
higher  note  on  opening  the  mouth,  on  inspiration,  or  on  change  of 
pwture  has  the  same  value  as  in  cases  of  tuberculous  cavity  (q.  v.). 
(<0  On  auscultation,  bronchial  or  metallic  breathing  may  be  heard  when 
the  cavities  are  superficial  but  it  is  absent  in  dilatations  which  are 
^nall,  deep,  or  full  of  secretion.  Large  and  small  rales,  if  heard  per- 
*stently  in  the  same  locality,  are  suggestive  of  a  deep  bronchiectasis. 
The  sound  tissue  over  the  cavity  imparts  a  metallic  consonance.  Meta- 
^^kosing  breathing  is  a  certain  sign  of  a  cavity. 

S.  Oomi^eationa. — ^The  general  nutrition  sometimes  remains  nor- 
P"^;  slight  cyanosis  together  with  anaemia  is  frequent.  Hectic  fever 
w  often  absent,  but  death  may  result,  with  symptoms  resembling  those 
^phthisis.  Putrid  bronchitis  is  frequent.  Haemoptysis  from  ulcer- 
•tJon  of  ruptured  varices  occurs  in  40  per  cent,  of  cases;  piieumo- 
J*^fltt,  pleurisy,  empyema,  lung  induration  or  gangrene,  emphysema, 
W>ular  pneumonia,  amyloidosis  and  hypertrophy  and  dihitation  of 
^  right  ventricle  are  fairly  common.  Marie's  ost^o-arthropathie 
^yp^ophiante  pneumonique,  rheumatoid  aflFections  (Senator),  sup- 
purative meningitis  or  abscesses  in  the  brain  and  cord  are  occasional, 
hi  fare  cases  the  cavity  may  bulge  through  the  interspaces. 

Diagnosis. — Diagnosis  depends  upon  the  character  of  the  sputum, 
***  paroxysmal  voidance,  and  the  signs  of  cavity  formation.  Difjer- 
^^ion  is  required  (a)  from  tuberculous  cavities:  this  is  made  by 
^^ns  of  family  history,  habitus,  the  presence  of  elastic  fibers  and 
^hercle  bacilli  in  the  sputum,  which  are  definitely  cietennined  hy  in- 
**^tion;  the  tuberculous  cavities  are  most  often  apical,  hut  fre({iiently 
W*teral;  they  void  less  sputum  and  suffer  less  rapid  variation  in  their 
pnjsical  signs.    Bronchiectatic  cavities  occur  mostly  in  the  lower  lobes, 
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void  more  sputum,  less  often  induce  hemorrhage  and  more  frequei 
cause  right  heart  changes,  (b)  From  perforaiing  evipyenia,  in  w' 
cholesteariTi  and  hiematoidin  crystals  are  far  more  frequent  thai 
bronchiectasis;  (c)  from  abscess;  (d)  from  gangrene  of  the  lung  (v. 
(e)  from  putrid  brajiehitis,  in  which  there  is  no  sudden  volumi 
evacuated  sputum  nor  signs  of  cavity;  (/)  from  encapsulated  pyo 
mothoraj\  which  may  be  very  difficult  of  differentiation. 

Prognosis* — The  immediate  prognosis  is  rather  favr>r;ihle,  hi 
mate  recovery  is  exceptional. 

Treatment*— The  therapeutic  indications  are  {a)  evQcuatwri 
secretion,  for  which  expectorants  and  expiratory  compression  of 
chest,  as  in  bronchitis,  are  somewhat  useful;  sedatives  should  nd 
be  given,  lest  gangrene  develop;  (/;)  modification  of  putrescence 
balsamic  remedies,  as  in  foetid  bronchitis;  inhalations  of  creosote  q 
be  given,  though  they  are  most  irritating  at  first;  a  dram  of  creo^ 
is  shnvly  vaporized  over  a  flame,  and  the  patient,  in  a  closed  room, 
hales  the  fumes  with  the  eyes  closed  and  the  anterior  nares  plugg 
the  procedure  may  be  gradually  lengthened  from  a  few  minutes  to  1 
an  hour;  (c)  surgical  drainage.  An  accessible  cavity  may  be  indi 
and  drained,  though  accurate  diagnosis  of  its  location  is  difBcult* 
Carre's  collection  of  57  cases  (1902),  63  per  cent,  recovered  and  3' 
cent,  died;  (d)  change  of  climate  (v.  Tuberculosis). 


(E).  TRACHEAL  AND  BRONOHIAL  STENOSIS. 


1.  Tracheal  Stenosis. 


Etiology.— The  cause  is  less  often  within  than  without  the 
Tracheal  catLses  are  rhinoscleroma  (Stoerk,  1S74),  syphilis  which 
40  per  cent,  of  cases  also  implicates  the  bronclii,  tumors  (cancer,  pol 
fibroma,  en  chondroma,  sarcoma,  cancer  or  aberrant  thyroid),  fore 
bodies,  tracheotomy  granulations,  and  in  rare  cases  perichondril 
Causes  outside  the  trachea  are  more  frequent,  as  thyroid  enlaigema 
particularly  the  retrosternal,  cystic  and  circular  forms,  or  strumaj 
which  hemorrhage  or  inflammation  has  occurred ;  in  some  cases  sud< 
death  results,  notably  when  the  cartilages  have  been  absorbe<l.  An 
rysm,  adenopathies,  mediastinal  tumors,  vertebral  tumor  or  ca? 
and  thymus  hyperplasia  arc  other  factors. 

Symptoms. ^The  symptoms  may  be  ranged  in  three  series  or  Maf 

(a)  when  there  are  no  symptoms  or  when  tliey  occur  only  on  exerti< 

(b)  when  there  is  constant  dyspnoea ^  and  (c)  when  sufl^ocative  AtUC 
terminate  in  final  asphyxia.  The  dyspna'a  is  of  a  mixed  t\^e,  i,  ^*, 
is  both  inspiratory  and  expiratory;  the  number  of  respirationi! 
lessened,  there  is  inspiratory  stridor  and  intercostal  retraction,  all  { 
accessory  muscles  come  into  play,  the  head  is  held  well  forward  q 
there  is  Uttle  or  no  laryngeal  excursion.    The  pulse  is  more  teji 
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in  rate,  and  is  sometimes  of  the  paradoxical  type.  Tracheoscopy  may 
reveal  the  location  of  the  lesion.  This  is  done  most  advantageously  in 
the  strong  sunlight;  the  patient  should  stand  with  his  back  to  the  light 
and  -with  the  head  bent  forward,  and  the  observer  should  be  seated  on  a 
low  seat  before  him.  Fraenkel  affirms  that  in  25  per  cent,  of  tracheal 
stenoses  due  to  tumor  or  aneurysm,  there  is  coincident  paralysis  of  the 
Tocal  cords. 

2.  Bronchial  Stenosis. 

IBtiology. — Intrabronchial  causes  are  most  common  and  consist  of 

Ct  mucus^  blood,  fibrin  and  foreign  bodies;  obstruction  due  to  the 
er  is  laiyngeal  in  33  per  cent.,  tracheal  in  26  per  cent.,  and  bronchial 
in  41  per  cent.,  of  the  cases.  Eoctrabronchial  factors  are  next  in  fre- 
quency; aneurysm,  mediastinal  lymphosarcoma  and  perilymphade- 
nitis leading  to  fibrosis  occur  most  often;  less  common  are  pericarditis 
^th  effusion,  dilatation  of  the  left  auricle,  cancer  of  the  oesophagus, 
tumor  of  the  lung,  and  thyroid  or  thymic  strumas.  Twenty  cases  have 
»^^  reported  in  which  lymph  glands  ruptured  into  the  trachea  or 
oronchi,  causing  suffocation;  only  three  were  saved  by  tracheotomy. 
*^^br(mchial  causes  {i.e.,  in  the  bronchial  wall)  are  the  least  common, 
*5  syphilis,  glanders,  rhinoscleroma  and  tumors.  Thirty-six  cases  of 
P'Unaiy  cancer  are  recorded.  The  right  is  stenosed  nearly  twice  as 
®ften  as  the  left  bronchus. 

Symptoms. — Occlusion  of  a  bronchus  lessens  the  amount  of  air  en- 

*^riiig  the  lung  which  it  supplies,  whence  the  vocaJ  jremiius  and  breath 

^^nds  are  immediately  weakened  or  suspended  and  the  respiratory 

5^cursion  and  Litten's  diaphragmatic  sign  are  decreased.     There  is 

JP^iratory  retraction  of  the  intercostal  spaces  on  the  affected  side. 

^^piratory  dyspncea  occurs,  particularly  in  acute  cases.    The  head  is 

**^wn  forward  and  the  larynx  moves  up  and  down  but  little.    The 

P^iXrussion  note  is  not  essentially  altered,  and  this  excludes  many 

^^Uses  of  dyspncea,  as  pneumonia,  etc.;    after  a  time  a  somewhat 

^y*>tipanitic  note  may  result  from  relaxation  of  the  lung  or  acute  emphy- 

^*>Ui.    A  local  stenotic  murmur  over  the  bronchus  is  present  in  a  few 

^J^es.     Paroxysmal  dyspnoea  may  result  from  stagnating  secretion. 

''Je  pulse  is  more  tense  and  often  slower.    The  ar-rays  may  locate  the 

Obstruction.     Bronchoscopy  is  sometimes  helpful,  but  it  is  difficult  to 

^J^orm  even  for  the  experienced  specialist.     Death  results  from  (a) 

^^  original  disease,  as  aneurysm  or  tumor;    (b)  failure  of  the  right 

^^11,  (c)  asphyxia,  with  delirium,  cyanosis,  convulsions  or  Cheyne- 

^*^kes  breathing,  or  (d)  pulmonary  oedema,  abscess,  gangrene,  tuber- 

^^s,  lobular  pneumonia,  lung  induration  or  hemorrhage. 

IMagnosis. — (a)  Of  the  location  of  stenosis:  in  larj-ngeal  obstruction, 
*^are  local  findings  and  free  up-and-down  excursion;  the  subject 
Wdsthe  head  well  back,  and  the  ingress  of  air  to  both  lungs  is  equally 
J^pwred;  tracheoscopy,  bilateral  lung  involvement,  the  absence  of 
■"TDgcal  excursion,  and  the  holding  of  the  head  forward  are  sufficient 
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proof  of  tracheal  obstruction ;  in  bronchial  stenosis  but  one  lung  suff« 
for  air,  the  larynx  is  nearly  immobile,  and  the  head  is  thrown  forwai 
(b)   Of  the  nature  of  stenosis,  exact  diagnosis  is  more  difficult,  and 
impossible  \nthoijt  distinct  physical  signs^  as  those  of  aneurysm, 
without  history  of  the  presence  of  foreign  bodies. 

The  prognosLs  depends  on  the  cause. 

Treatment. — Treatment  is  also  largely  that  of  the  cause,  assyphi] 
tuberculosis,  etc.  Thyroid  extract  and  iodine  are  efficacious  in  on 
50  per  cent,  of  cases  of  thyroid  swellings.  When  the  obstruction 
aneurysmatic,  rest,  mercury,  iodides,  venesection  and  gelatin  injectio 
often  afford  considerable  relief.  When  there  are  foreign  bodies,  t 
patient  should  be  inverted,  sharply  struck  on  the  back,  and  shake 
the  physician  should  lia%^e  long  forceps  and  tracheotomy  instrumei 
in  readiness.  The  mortality  from  the  presence  of  foreign  bodies  in  t 
lower  air  passages  is  52  per  cent,  with  expectant  treatment,  and  23  p 
cent,  with  operation, 

Brmichial  mid  lung  stones  (v.s.)  result  from  tuberculosis  of  t 
bronchial  glands,  from  bronchiectasis,  petrification  of  the  broncl 
calcification  and  ossification  of  the  lungs,  and  from  gout  and  t 
presence  of  foreign  bodies.  Symptoms  are  frequently  absent  or  m 
those  of  the  primary  disease;  purulent  bronchitis,  asthma  (** bronchi 
colic"),  hectic  fever  and  haemoptysis  mark  some  case^. 

Stefwsiif  of  the  bronchhleif  may  result  from  bronckiolUis  fibrinoi 
obliierans  (Lange  and  Fraenkel). 


(F).  BRONOHIAL  ASTHMA. 

Defimtion. — ^A  paroxysmal  dyspnoea »  due  to  stenosis  or  spasm  of  C 
smaller  bronchioles,  which  is  nervous  or  reflex  in  origin  and  is  chai 
terized  by  expiratory  dyspnoea,  slowing  of  respiration,  congestion  of 
bronchioles,  a  peculiar  mucous  exudation  and  acute  emphysema* 
is  also  known  as  asthma  spasmodicum  or  nervosum,  to  distinguishi 
from  other  so-called  asthmas,  as  the  cardiac  or  renal  tyj>es. 

Etiology.^ When  due  to  no  obvious  cause,  asthma  is  termed  essenti 
or  primary,  and  when  due  to  a  clear  cause  it  is  called  symptomatic 
reflex  asthma  (which  occurs  through  the  vagus),  (a)  Nasal  and  nad 
pharyngeal  disease  is  the  source  of  the  reflex  asthma  in  numbers 
cases,  as  proven  by  Voltolini,  Hack,  Haenisch,  Porter,  Daly,  Roe  a- 
others;  it  may  be  caused  by  rhinitis,  tonsillar  hj^ertrophy,  adenoi 
or  phar}Tigitis  granulosa;  the  nose  may  be  so  hypersensitive  that  I 
odor  of  flowers,  dust,  hot  air  or  smoke  precipitate  an  attack. 
Asthma  may  be  initiated  by  pressure  an  the  vagus  trunk,  resulti- 
from  thyroid  tumors  or  from  enlaigement  of  the  bronchial  glan 
following  tuberculosis,  measles,  pertussis,  or  rickets,  (c)  Ahtomif^ 
diseases  are  possible  though  not  frequent  causes;  the  asthma  dy 
cum  of  Henoch,  Meyer  and  Pribn^m  has  been  especially  empl 
of  late  by  Hayem  who  describes  asthma  resulting  from  gastric 
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^tion.    Ovarian  and  uterine  disease  and  pr^nancy  have  been  con- 

^dered  causal  factors,    (d)  Asthma  toxicum  has  been  reported  in  lead 

*^<1  mercurial  poisoning;  uramic  and  gouty  asthma  are  also  due  to 

toxins,    (e)  It  occurs  especially  in  weakly,  ansemic,  nervous,  scrofulous 

*^cl  ihachitic  subjects,  in  males  (66  per  cent.)  between  the  age  of  twenty 

^'^cl  forty  (though  it  has  recently  been  claimed  that  33  per  cent,  of  the 

*^hma  cases  develop  under  ten  years),  in  the  upper  classes,  and  in 

pix>fessional  men. 

There  are  various  theories  as  to  the  mechanism  of  the  asthmatic 
^tlaek;  these  are  as  follows:  (a)  it  is  a  spasm  of  the  bronchial  muscles 
(Trousseau,  Rhombeig  and  Biermer).   Trousseau  spoke  of  asthma  as 
*an  epilepsy  of  the  lungs";   (6)  it  is  a  very  acute  catarrh  (Louis  and 
Triiiibe);  Stoerk  found  the  laiynx  and  trachea  deeply  injected;   (c)  it 
^  a  voMymotor  disturbance  (Weber);  or  (d)  an  acute  exudative  bron- 
chitis, causing  bronchial  spasm  (Curschmann,  Lebert).    Its  pathology 
i^  uncertain,  as  but  half  a  dozen  autopsies  are  recorded;  the  ciliated 
^ithelium  is  desquamated,  the  bronchioles  are  congested  and  there  is 
^c>sinophilic  exudation. 

Symptoms. — ^The  attack  begins  very  suddenly,  often  at  night  and 
^th  or  without  such  causes  as  fright, cold,  heat, change  of  residence, etc. 
Sometimes  there  are  prodromes,  as  conjunctivitis,  coryza  or  flatulence 
*nd  sometimes  the  attack  coincides  with  the  menses,    (a)  Dyspncea  is 
*he  first  and  the  essential  symptom;  though  at  first  slight,  it  soon  be- 
^^xnes  uigent;  the  patient  opens  the  windows,  sits  upright,  grasps  the 
*fnis  of  the  chair  to  brace  the  accessory  respiratory  muscles,  and  ex- 
hibits extreme  distress,  anxiousness  and  pallor,  which  is  followed  by 
^anosis;  the  dyspnoea  is  expiratory,  and  the  abdominal  muscles  are 
*^^>ard-like  during  expiration;  inspiration  is  somewhat  lengthened,  and 
^^piraiion  is  greatly  prolonged,  wheezing,  and  whistling;  respiration  is 
^^t  usually  increased,  but  may  reach  30  or  40.    (6)  There  is  marked 
^Sf^nosis  in  the  face  and  extremities,  the  cervical  veins  bulge  out  like 
?^^^,  the  skin  is  clammy,  and  the  pulse  indicates  poor  oxygenation 
^y  its  tenseness,  smallness  and  frequency;  carbon  dioxide  intoxication 
^Uses  the  occasional  headache,  delirium,  tinnitus,  twitchings,  convul- 
r'^Us  and  coma,    (c)  The  coiujh  is  dry  and  unproductive,    (d)  The  voice 
'aint  and  hoarse  and  the  trachea  is  red.    (e)  Other  physical  sigris  are 
l~^  follows:  On  palpation,  the  vocal  fremitus  is  found  to  be  decreased 
y  the  bronchial  spasm  or  secretion ;  rales  are  often  felt.    The  normal 
'^'ciiwion  note  is  replaced  by  a  tympanitic  note,  due  to  acute  pul- 
^^tiary  emphysema;  the  lungs  are  voluminous,  and  distend  the  thorax, 
^^"^^r  the  heart  and  push  down  the  diaphragm,  whose  excursion  is  thus 
^^Uced  to  a  minimum.     On  auscidtation,  the  vesicular  murmur  is 
'^^ally  found  to  be  faint  or  absent  (Laenuec)  because  of  secretion  in 
^^  bronchioles,  and  loud  whistling,  piping,  or  sibilant  rales  are  heard 
^*«n  without  the  stethoscope  and  largely  during  expiration.    They  are 
^U«  to  bronchial  stenosis.     (/)  Sputum  is  voided   for  the   first   time 
^^ard  the  end  of  the  attack;  this  occurs  as  a  species  of  crisis  to  the 
^l^tening,   but    very    seldom    fatal,    asphyxia.     A   few  drains  of 
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tenacious  rnucus,  resembling  egg  albumin  or  gelatin,  are  voidc 
Minute  gray  balls  are  seen ;  these  are  the  "  perks''  of  Laennec;  wh« 
unrolled  the  *'  pearls'*  are  seen  to  contain  the  mpirals  of  I^yden,  Vngi 
and  Curschmann;  they  are  best  detected  with  the  naked  eye»  and  oal 
black  background;  they  measure  2  or  3  to  10  x  ^  to  1  mm.;  ih4 
are  mucin  casts  of  the  bronchioles,  to  which  may  cling  leukocyte 
epithelia,  fat  or  myelin  droplets;  some  show  a  central  band  of  muci 
it  is  thought  that  they  occur  from  the  passage  of  mucin  through 

Fio.  33. 


Sptr&ls  and  cryetAls  in  bronchial  luthina,     B,  ChjLrtfoULej'dea  cryvtalf;  A.ipu^it  i 

contracted  bronchioles;  they  disappear  within  a  day  or  two;  spirals 
also  present  in  catarrhal  or  fibrinous  bronchitis  and  in  pneumo*^ 
The  Charcoi'Letfden  crystah  may  be  seen  in  yellow  dots  in  the  sput 
their  origin  is  still  disputed;  they  are  pointed  and  octahedral^  consist^ 
an  organic  basis  with  phosphoric  acid,  and  are  also  seen  in  leuka* 
tissues,  in  normal  bone  marrow,  and  in  semen.  Haeraosiderin  maj^ 
found  in  the  sputum.  The  eosinophile  leukocytes  are  increased  in 
sputum  and  blood,  constituting  a  quarter  to  more  than  half  of 
white  cells.  The  crystals,  spirals,  and  the  occasional  fibrinous  casts 
a  result  rather  than  a  cause  of  the  asthma.     (Plate  X.) 

The  attacks  last  from  a  few  minutes  to  several  hours  and  may 
repeated  at  long  or  short  intervals.    In  the  hebdomadal  form,  atta 
recur  every  Sunday  or  ^Monday;   they  are  probably  due  to  change 
routine  or  to  digestive  excesses.    The  urine  after  the  attack  eont&.^ 
increased   uric  acid;    constipation   and   flatulence   may   result 
fatigue  of  the  diaphragm  and  expiratory  muscles* 

Diagnosis. — The  diagnosis  is  made  by  (a)  the  paroxysmal  occii 
of  asthma,  (6)  the  expiratory  dyspnoea,  and   (c)  the  acute  transit 
emphysema. 

Differentiatioii* — (a)  All  diseases  causing  uupirat&ry  dyspfiwa  can  ^ 
at  once  excluded,  such  as  oedema  or  spasm  of  the  glottis,  paralysis  of  C5 
post,  crico-arytenoid  muscles,  and  tracheal  and  bronchial  stenosis  frd 
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iinn  flroiTi  a  Case  of  Bronchial  Asthma,  showing  large  numbers 
of  EostnophiUc  L-eukocyies  and  Free  Granules,    (Simon), 
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aneurysm.    In  spasm  of  the  glottis,  the  spasm  is  inspiratory  and  of  short 

dur&tion,  the  larynx  moves  up  and  down,  and  the  epigastrium  retracts 

during  inspiration;  there  is  no  emphysema,  and  no  spirals  are  found. 

Spasm  of  the  diaphragm  is  very  rare  (v.  Phrenic  Nerve)  ;  it  lasts  a 

much  shorter  time,  the  epigastrium  bulges  during  inspiration,  there  is 

spasm  of    all  the    inspiratory  muscles,  hysterical  stigmata  are  often 

observed,  and  the  lungs  are  normal.    (6)  Expiratory  dyspnoea  may  also 

^^^^ur  in  (i)  chronic  bronchitis  with  emphysema.    In  these  cases  the 

^nxphysema  is  constant,  the  lungs  show  constant  rales  and  fewer 

^^sinophiles  are  present  in  the  sputum,    (ii)  It  also  occurs  in  immov- 

^^ic  tumors  below  the  vocal  cords  which  may  turn  upward   during 

^■^piration  (this  is  shown  by  the  laryngoscope),     (c)  Asthma  cardiale 

5^o--called)  is  of  a  mixed  type,  i,  e.,  inspiratory  and   expiratory,  and 

^^   therefore  readily  differentiated.     The  "lungenstarr'*  or  lung  dis- 

^^tion  (v.  Signs  of  Valvular  Heart  Disease),  due  to  its  engorged 

^^^^els,  may  simulate  the  emphysema  of  bronchial  asthma.    Cardiac 

^^l^ma  may  occur  either  with  high  or  low  arterial  tension,  whence 

^^    condition  of  the  pulse  is  no  certain  criterion.    The  eosinophiles 

^^^     not  increased   to  the  same  degree   as  they  are   in    bronchial 

^tbma. 

.  ^YOgnosis. — ^The  prognosis  is  uncertain  and  depends  on  the  etiolog- 
*^^1  accessibility  of  the  asthma.  It  is  more  favorable  in  young  individ- 
uals than  in  those  of  advanced  years.  Cases  which  recurred  for  64 
y^a.rs  are  recorded.  Chronic  bronchitis  and  emphysema  are  likely  to 
^eve^Iop. 

-^^sociaied  affections  may  include  epilepsy,  migraine,  angina  pectoris 
^^  Vasomotor  disturbances. 

Treatment. — l.  Of  the  Attack. — A  hypodermic  injection  of  morphine, 
ST.  \^  with  atropine  gr.  ii>  and  nitroglycerine  gr.  sli,  gives  the  most  prompt 
^*^<1  reliable  results.    Other  measures  are  purely  accessory.    Chloral  is 
^Irnost  useless,  for  the  condition  usually  requires  single  doses  of  gr. 
^^'E^x  to  xl,  which  are  too  large  for  safety.    Fresh  air,  strong  coffee, 
"^^Hisky,  a  cigar  or  cigarette,  the  application  of  cocaine  to  the  nose, 
"^id  extract  of  grindelia  nj^.  x  to  xx  especially  in  bronchitic  types,  nitrite 
^J  &myl  pearls,  or  a  few  whiffs  of  chloroform,  sometimes  give  relief. 
X^lie    vexing  question  arises  as  to  leaving  chloroform  or  morphine  in 
^*^^    hands  of  the  patient  whose  attacks  often  come  and  go  without 
^^dical  aid;  as  a  rule  they  should  never  be  left  with  the  patient. 
J^^halation  powders,  which  are  burned  like  incense,  are  very  generally 
^^sed;  they  all  contain  some  such  palliative  as  lobelia,  stramonium, 
^>^lladonna,  hyoscine,  etc.    (Lobelia,  powdered  black  tea  and  powdered 
stramonium  leaves,  each  one  ounce;  soak  well  in  two  ounces  of  a  satur- 
ated solution  of  potassium  nitrate ;  dry.)    Excellent  cigarettes  are  made, 
^^nUiining  arsenic,  potas.  nitrate,  belladonna,  and  stramonium;  their 
^tispasmodic  effects  on  deep  inhalation  of  the  smoke  is  sometimes 
^markable. 

^ceording  to  Bumey  Yeo,  the  celebrated  Cigarettes  d'Espic  are  said 
to  be  made  of  the  following  ingredients: 
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Belladcmiift  leaves  .    . 
Hyo^cyaniUB  leaves    . 
Stnitiioiiiuni  leaves 
Phellaudriuiii  aquaticum 
Extract  of  opimn  ... 
Cherry-laurel  water   .    . 


5^  parts. 
2}  portfi. 
2}  parta. 
!    part 
i  part . 
a  sufBcieucy. 


Oxygen  is  occasionally  efficacious  and  strong  coffee  may  sometiOK 
abort  the  attack. 

2.  Of  the  Tendency. — (i\  Etiology.) — The  nose  requires  especial 
attention;  cauterization  of  sensitive  areas,  even  when  there  are 
no  gross  lesions,  is  imperative.  The  diet  should  be  regulated;  the 
evening  meal  should  be  light,  and  carbohydrates  and  tea  should  be 
restricted ;  an  emetic  may  abort  an  attack  of  the  gastric  type.  Nervines 
(valerian,  arsenic,  bromides)  may  be  used  when  necessary.  The  best 
remedy  between  attacks  is  potassium  iodide;  this  treatment  should  be 
continued  for  months;  potassium  iodide  is  combined  to  advantftge 
with  Fowler's  solution  and  belladonna,  not  only  to  correct  the  action 
of  the  iodides  on  the  skin  and  secretory  glaDds,  but  also  for  their 
direct  nervous  and  antispasmodic  effects: 

Liq.  potassii  arsenitiB iij. 

Tr.  belladonna 3i. 

Potftssii  iodidi  ....  5ij; 

Fluidejctr,  grin  del  lie  rob  LUBtfiB  5vj. 

Aqua? , q.B.  ad  5iv, 

M.  et  S. — One  teaapoonful  after  meals,  in  water. 

Alkalies  may  lie  vaporized  and  inhaled,  as  sodium  bicarbonate  or 
sodium  chloride.  Climatic  treatment  is  as  beneficial  as  in  bronchitis;] 
a  low  level  near  the  sea  and  in  a  semitropical  climate  is  an  ideal  Ic 
tion.  General  hygiene  and  the  hardening  of  the  patient  by  fresh  ail 
and  cold  rubs  are  important. 
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DISEASES  OF  THE  LUNG. 

(A).  EMFHTSEMA. 


Definitioil. — A  permanent  disease  of  the  lungs,  characterized  pari 
logically  by  atrophy  of  the  alveolar  walls  and  great  distention  of  fl 
alveoli,  and  clinically  by  a  large  chest  of  the  inspiratory  type,  distend- 
lungs  with  poor  excursion,  and  hj^iertrophy  and  dilatation  of  the  ri^^ 
ventricle.    Emphysema  means  a  **  blowing  up'*  or  distention  of  1 1^^ 
lungs,  of  which  the  various  tjT>es  will  be  considered  under  Dirri^' 
ENTiATioN.    It  was  first  described  by  Laennec  (1826).    It  constii 
/«  per  cent*  of  all  autopsies  (Virchow). 
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Etiology. — Substantive  or  alveolar  emphysema  occurs  mostly  in 
individuals  over  30  or  40  years  of  age,  in  men  more  than  in  women,  and 
in  cold  climates.  The  immediate  cause  is  chronic  bronchitis  and 
bronchiolitis  (Laennec),  catarrhe  sec;  it  may  follow  pertussis  or  bron- 
chial asthma;  its  comparative  infrequency  is  not  generally  understood, 
whence  many  writers  assume  a  congenital  or  hereditary  weakness  or 
hypoplasia  of  the  elastic  tissue  of  the  lung.  Coughing,  blowing,  as  in 
the  use  of  wind  instruments,  straining  during  parturition  or  physical 
toil,  artificial  respiration  in  the  new-bom,  and  alcoholism  are  also  con- 
sidered to  be  causes. 

Pathology. — On  opening  the  chest  at  autopsy,  the  lungs  are  found 
distended  (volumen  jndmonum  avetum,  Traube);    they  overlap  the 
heart,  depress  the  diaphragm,  and  narrow  the  mediastinum.     Their 
surface  is  pale  rose-colored,  is  somewhat  ansemic,  and  presents  numer- 
ous small  vesicles,  ^  to  3  or  4  mm.  in  diameter,  representing  the  fusion 
^f  several  alveoli.    Some  large  bullous  areas  are  found  under  the  pleura. 
The  lungs  crepitate  slightly  to  the  fingers,  under  which  they  feel,  as 
Laennec  put  it,  "like  a  pillow  of  down."    The  lungs  collapse  but  little 
pn  section.    In  some  places  the  pigment  deposit  is  less  than  usual;  this 
's  called  albinism  by  Virchow.     Emphysema  is  most  marked  on  the 
surface  of  the  lung,  particularly  over  the  upper  lobes,  on  their  convex 
anterior  aspect,  and  behind  near  the  spine.    The  normally  thin  edges 
of  the  lung  are  greatly  rounded.    Histologically,  two  findings  are  char- 
acteristic:   (a)  There  is  atrophy  of  the  interalveohr  elastic  tissue,  so 
that  the  alveoli  fiise,  corresponding  to  the  vesicles  seen  on  the  surface; 
slight  intercommunication  of  the  alveoli  is  normal,  but  the  coalescence 
of  several  alveoli  into  one  is  extreme  in  emphysema;   these  changes 
account  for  nearly  all  the  clinical  findings  in  the   lung,     (b)   The 
(XipiUaries  are  obliterated  by  thrambosis,  and   become  fatty,   which 
explains  the  clinical  hypertrophy,  dilatation  and  ultimate  failure  of  the 
right  heart.  The  broncfii  are  frequently  inflamed,  thickened,  shortened, 
and  sometimes  dilated. 

Pathogenesis. — It  is  not  wholly  clear  whether  the  elastic  wasting  or 
the  vascular  occlusion  is  the  primary  change;  or,  if  the  elastic  atrophy 
Js  primary,  whether  it  is  acquired  or  congenital.  The  changes  may  be 
brought  about  (a)  mechanically  by  forced  inspiration  (Laennec,  Roki- 
tanskv,  Gairdner)  or  by  forced  expiration  (Jenner,  Mendelsohn). 
Ittis  theory  is  most  favored  by  clinicians,  though  pathologists  think 
that  emphysema  is  due  to  (6)  nutritive  alterationSy  as  vascular  changes, 
or  atrophy  of  elastic  or  muscular  tissue;  calcification  of  the  costal  carti- 
lages is  probably  more  sequential  than  causal. 

Sypaptoms.— Symptoms  may  be  considered  under  two  general 
neadings:  (1)  Those  of  expiratory  insufficiency  of  the  lungs,  due  to 
|hcir distention  which  results  in  turn  from  the  loss  of  elastic  tissue;  and 
(2)  those  of  cardiac  insufficiency,  which  follow  the  above  and  result 
irom  obliteration  of  the  vessels  in  the  lesser  circuit. 

1-  Expiratory  Pulmonary  Insufficiency. — Normally  expiration  is 
whollv  passive,  resulting  from  the  elasticity  of  the  lungs  and  collapse  of 
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the  chest-     Expiration   in  emphysema  is  incomplete,  as  shown   b\ 

Waldenburg'spiieumotometry  and  Riegel^s  atethography;  in  the  lattei 

the  curve  resembles  one  resulting  from  di\ision  of  the  vagus.     Th< 

cifrtomder  sliows  that  the  chest  is  more  circidar;   the  spiroTfieter  showi 

a  decrease  of  20  to  60  per  cent,  in  the  normal  vital  capacity  (2"4(X)0ex\) 

and  mensuration  shows  a  decided  reduction  in  the  normal  expanijion  o 

2  to  3  inches.     Upon  iTispeciion,  dyspncea  h  the  most  conspicuouj 

finding;   it  is  expiratory  and  is  due  to  the  loss  of  lung  elasticity  am 

consequent  impairment  of  lung  circulation   and   oxygenation;    it   i 

increased  by  exertion,  by  bronchial  catarrh,  by  accessions  of  ini* 

asthma,  and  by  cardiac  insufficiency.  If  emphysema  develops  gradually 

it  may  cause  no  dyspnoea  (Traube).    The  frequency  of  respiration  i 

increased  to  twenty-five  or  thirty  and  the  type  is  costal.     The  facia 

and  kabilm  are  most  characteristic;  the  eyes  are  somewhat  promin 

the  nose  is  bluish  and  slightly  thickened,  the  head  is  thrown  back 

the  chest  forward  to  give  play  to  the  accessory  muscles  of  re;5piratii 

and  the  skin  is  cyanotic  even  during  rest  and  when  dyspnoea  is 

urgent.    A  network  of  dilated  veins  is  often  seen  over  the  lower  ch 

resulting   merely   from   venous  obstruction.     The  jugular   veins  fi 

enormously  on  expiration  and  often  pulsate  during  the  diastole.    T% 

neck  is  short,  and  the  hy|>ertrophied  sternomastoids,  scaleni  and  tra_ 

zii  protrude  rigidly.    The  back  and  abdominal  muscles  are  rigid,  M 

thus  supplement  the  ina{!ef[uate  action  of  the  diaphragm.     The  shoi 

ders  are  elevated,  though  stooped;  the  chest  is  of  the  permanent  inspli 

tory  type  and  is  usually  barrel^skaped  (from  loss  of  the  elastic  tissia^ 

rarely  of  the  paralytic  type;   the  anteroposterior,  oblique,  and  sora 

times  the  transverse  dimensions  of  the  chest  are  increased.    The  ran 

clavicles  accentuate  the  supraclavicular  notches,  in  which  the  api 

sometimes  protrude,  on  coughing,  as  hernial  tumors.     The  angle? 

Louis  IS  prominent  and  the  interspaces  are  wider  in  the  up[>er 

narrower  in  the  lower  parts  of  the  chest,  and  retract  with  each  inspi 

tion.    The  lower  thorax  shows  a  groove  indicating  the  attachment 

the  expiratory  muscles.     The  play  of  the  diaphragm  is  limited, 

shown  by  the  a;-rays  and  by  the  absence  of  Litten's  sign.     Palpate 

detects  the  rigidity  and  dilatation  of  the  thorax,  its  poor  excursion,   i 

hardness  of  the  muscles,  the  thick,  often  calcified  costal  cartilage^* 

decreascfl  vocal  fremitus.     The  edge  of  the  liver  mav  be  found    ci 

pressed,  though  the  spleen  is  seldom  palpable.    Percu^siofi,  absolute*. 

essential  to  a  diagnosis,  gives  a  note  winch  is  loud  and  deep — hyp' 

resonant — or  on  the  sides  and  back  it  is  actuallv"fco.r-/iXr'*ortvnii 

***** 
itic;   it  is  also  described  as  mufHed  or  wooden  and  m  extreme 

impresses  one  as  dull  (Skoda).     The  voluminous  lungs  narrow 

wholly  cover  the  cardiac  dulness,  depress  the  upper  level  of  the  spkni" 

and    hepatic   dulness,  invade  Traube's  space,  and  show  either  O'^ 

respiratory  excursion  or  movement  not  exceeding  a  finger's  l^rea«lth* 

At  the  back  the  lungs  may  reach  the  twelfth  dorsal  or  even  the  ^ecana 

lumbar  vertebra.    Upon  anscidtatLon,  expiration  is  found  greatly  lenj 

ened  so  that  it  is  to  inspiration  as  1  to  2  or  4,  the  converse  of  the  W»i 
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mal.  Vesicular  breathing  iwS  absent,  or  the  breathing  is  indeterraiiiate; 
eren  when  the  stethoscope  rises  and  falls  there  mav  be  no  audible 
ioand,  A  nibbing  sensation  may  result  from  muscular  contraction  or 
possibly  from  the  emphysema  vesicles.  Rales  result  from  bronchitis 
or  siiuiis;  a  pearly-colored  mucin  with  few  cells  may  be  evacuated 
ifter  much  coughing. 

1*  Cardiac  Insufficiency,— The  work  of  the   right   ventricle   is   in- 

^tieaned  because  the  imperfect  expiration  allows  neither  free  aspiration 

*rf  Tenous  blood  into  the  auricles  nor  adequate  filling  of  the  aorta,  and 

'because  the  pulmonary  arterioles  are  in  part  occluded.     The  right 

Ventricle,  therefore,  hypertrophies,  and  this  causes  the  accentuated 

>nd  pulmonic  tone;    hypertrophy   occurs   mostly   about   the  pnl- 

jnary  conus  arteriosus.    The  diaphragm  is  low,  and  therefore  the 

Jj^pertrophied  and  more  horizontal  heart  beats  in   the  epigastrium. 

*-HlatAtion  soon  follows  and  is  accompanied,  in  advanced  easels,  liy  tri- 

^^'^id  leakage,  nutmeg  liver,  congested  kidneys^  ascites,  tedema,  and 

<>Uier  signs  of  cardiac  insufficiency.    The  alteration  in  the  heart,  so 

j**«rked  at  autopsy,  is  often  obscured  during  life,  for  the  lungs  cover  the 

*^rt  and  muffle  its  tones.     Functional  heart  murmurs  are  mostly 

^ys<oljc»  very  rarely  diastolic,  and  result  chiefly  from  degeneration  or 

*^axarion  of  the  heart  muscle. 

The  clinical  course  is  long  ant!   often  covers   decades.     Patients 
***ay  acquire  emphysema  in  childhood  ami  live  to  be  00  or  70  years  old. 
I>iagii03is. — ^Developed  types  are  easily  recognized  by  the  barrel- 
*"  "f^  hjT^erresonance,  the  low  borders  of  the  lung,  their  lack  of 

^-'  1  ai,  the  obscuration  of  cardiac  dulness,  the  expiratory  dyspnoea, 

*^€i  cardiac  stasis, 

AifleriBtUMon.^ — (a)  Acute  distention  of  the  lung  or  acute  emphy- 

•^ma,  as  after  a^sthma  or  pertussis,  cannot  be  distinguished  by  one  ex- 

^teinadon.     It  is  seen  repeatedly  in  bronchial  stenosis  due  to  aortic 

•^eurjrsm*     It  regresses  rapidly  even  after  months,  when  its  cause  is 

*^^nioir©d,  (6)  Vicarious  or  compensatory  emphysema  often  develops  in 

®tie  lung  when  contralateral  pleurisy  or  cirrhosis  of  the  lung  exists;  it 

**WIT  occur  on  the  same  side  with  the  lesion ;  marked  apical  emphysema 

•Itnost  certainly  indicates  some  deeper  intluration;   it  may  develop  in 

^«e  death  ligony;    it  may  eventually  cause  wasting  of  the  huig.     (c) 

KmpAyftnrMi  senile,  or  Jenner's  "small-lunged"*  emphysema,  is  merely 

I^^^Hiphy;    the  connective  tissue  wastes  and  the  alveoli  fuse,  but  the 
^«(js  are  not  enlarged:  they  are  indeed  smaller,  the  diaphragm  stands 
**^;her,  the  cardiac  rlulness  is  increased,  the  chest  flattened,  the  ribs 
""liQue,  the  respiratory  muscles  wasted,  the  right  heart  is  not  hy|>er- 
^^ied.  and  respiratory  excursion  is  retained,   (d)  From  interalveolar 
*^'"  '  ''  '          'ffHema  the  first  differential  point  is  the  etiology;    (i)  it 
^                      i>y  trauma,  external  or  internal,  which  occurs  in  57  per 
J*^'  of  iracheotomies  (Money),  and  is  promoted  by  raising  the  deep 
'•^"^dft  fn>m  the  trachea  during  the  operation  (Champneys);    it  is  es^ 
P^^Uy  fnr-|uent  with  pneumothorax,    (ii)  It  may  result  from  foreign 
^P5-     (iii)  Ulceration  of  the  air  passages,  gangrene,  abscess/ or 
I 2 '. : 
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tuberculosis  and  less  often  gastric  ulcer  or  cancer  may  be  its  cai 
Other  etiological  factors  are  (iv)  forced  entrance  of  air,  as  in  resus- 
tion  of  the  new-born;  (v)  severe  coughing  eflforts,  as  in  whoo 
cough;  (vi)  severe  pressure  efforts,  as  in  parturition;  and  tvii)  spi 
of  the  glottis.  The  second  point  is  a  series  of  symptoms  which  are 
however,  always  present,  as  creaking  in  the  mediastinum  and 
times  with  each  systole;  emphysema  and  crepitation  of  the  cervid 
cellular  tissue,  bulging  of  the  interspaces,  creaking  and  tympany  at  tl 
edge  of  the  ribs  when  the  emphysema  is  under  the  costal  pleura; 
sence  of  the  vesicular  murmur;  sometimes  pneumothorax;  and  oblij 
atioD  of  the  heart  dulness,  dyspnoea  and  air  embohsm.  It  is  usui 
fatal,  (e)  In  congenUal  hypertrophy  of  the  lung  (pulmo  excessi 
the  lungs  are  very  voluminous,  but  their  excursion,  note,  auscultati^ 
and  percussion  are  normal.  To  the  author  it  appears  to  be  especit 
common  among  Poles.  (/)  Pneumoihorax  (q.v,)  is  unilateral, 
usually  associated  with  fluid  in  the  pleura,  has  a  more  tympani 
notei  and  is  associated  with  succussion,  tinkling  rales  and  other  pi 
ognomonic  signs. 

ProgBoaiS. — Recovery  is  unusual  in  the  genuine  substantive  foj 
which  is  permanent.    Transient  forms  resulting  from  pertussis,  fo: 
bodies,  or  asthma,  often  or  usually  regress  completely*     Life,  e^ 
relative  comfort,  may  be  sustained  for  years  or  decades.    Much  depej 
on  associated  conditions,  as  frequent  severe  bronchitis,  chronic  nepi 
tis,  arteriosclerosis,  or  myocarditis.    Extreme  forms  impede  the 
of  chyle  which,  with  dyspnoea  and  fatigue,  impairs  nutrition.    Se 
complications  are  failure  of  the  right  heart  upon  which  compensati 
devolves,  cyanosis,  gastric  disturliance,  diarrhcea,  hemorrhage  frfl 
the  lungs  or  bowels  (in  arteriosclerosis,  gout  or  infarction  V  ^ran 
urine,  and  antemia  (in  the  aged). 

Death  usually  results  from   cardiac  failure  or  from   cede 
monum.     It  may  occur  from  apoplexj;,  pneumothorax,  ha^mi 
urteraia,  and  very  rarely    from  puhnonary    inflammation,  to 
subjects  of  emphysema  show  no  predisposition.    The   teaching  t 
tuberculosis   (Rokitansky)   or  valvular    disease   (Bouillaud)    exclm 
em[>hysema,  is  incorrect. 

Treatment. — (a)  Prophylaxw  concerns  chiefly  the  concomitant 
causal  bronchitis.     Severe  exercise  is  to  be  avoided,     {h)  Cointu 
gctstrief  renal  or  gouty  disease  must  be  treated,     (c)  Climate  is  as  i 
portant  a  factor  as  it  is  in  chronic  bronchitis,  an  almost  insep<ir&l 
associate  of  emphysema;  altitudes  are  expressly  to  be  avoided 
directly  promote  emphysema,     (d)  PneuTn^^iherapy  is  sometim 
ficial.    It  includes  inhalation  of  thinned  air,  or,  where  there  is 
catarrh,  of  compressed  air.    Two  or  three  treatments  of  ten  miii*i 
should  be  given  daily,  and  the  time  should  soon  l>e  extended  to  hulf 
hour,    (e)  Chronic  brmichitis  (q,  t\),  and  (/)  asthnia  (q.  v.)  are  im| 
tant  considerations  in  treatment,     (j)  Rhythmic  compression  of 
chest,  three  or  four  times  daily,  should  be  practised  during  20  tci 
expirations.     (A)   Cardiac   insufficiency  is  treateil  as  in  \^lviilar 
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myocardial  heart  disease  {q.  t;.),  and  strychnine,  venesection,  and  other 
measures  should  be  used.  (The  topic  is  discussed  briefly,  as  no  remedy 
Dor  measure  can  restore  lost  elastic  tissue  nor  return  resilience  to 
dunaged  contractile  fibers.) 


BRONOHOPNEUMONIA. 

This  affection,  partially  outlined  by  Sydenham  and  (Jebhart,  was 
first  well  described  in  1840,  by  Rilliet  and  Barthez,  who  separated  it 
bom  lobar  pneumonia  and  recognized  it  as  a  secondary  disease.  It 
might  be  well  classed  among  the  infections,  such  as  fibrinous  pneu- 
monia, except  that  unlike  the  latter  it  is  not  due  to  a  single  specific 
microorganism. 

Defimtion. — Bronchopneumonia  is  defined  with  difficulty;  (a) 
^^^ohgicaUy  it  is  due  to  various  microbes,  is  generally  secondary  to 
4e  broncluolitis  of  some  specific  infection,  as  measles  or  pertussis,  and 
occurs  chiefly  in  children;  (6)  pathologically  it  develops  about  the 
bronchioles  (bronchopneumonia)  and  in  a  few  lobules  (p.  lobularis,  p. 
iDsularis  or  nodosa)  rather  than  throughout  a  lobe,  its  exudate  is 
'•ther  catarrhal  (p.  catarrhalis)  than  fibrinous,  and  its  distribution  is 
^^s^y  multiple  and  often  disseminated  (p.  disseminata);  (c)  clinic- 
^  it  is  identical  with  capillary  bronchitis,  which,  if  it  occurs  in  the 
"'St years  of  life,  almost  never  spares  the  lung  tissue;  it  is  marked  by 
'*^,  cough,  dyspnoea  and  cyanosis,  which  may  often  co-exist  with- 
^t  obvious  signs  of  hepatization. 

ftiology. — (a)  Some  cases,  especially  in  children  under  two  years, 
^  primary;  these  are  estimated  by  Holt  at  35  per  cent.,  by  others  at  a 
^uch  lower  figure;  (6)  most  cases  are  secondary  to  infections  affecting 
"^  upper  air  passages.  In  279  cases  of  infantile  bronchopneumonia 
'Sported  by  Samuel  West,  32  per  cent,  followed  measles,  24  per  cent. 
Pertussis,  16  per  cent,  diphtheria,  15  per  cent,  macrobronchitis,  7  per 
^t  ileocolitis,  3  per  cent,  scarlatina,  2  per  cent,  influenza,  ^  per  cent. 
**di  varicella  and  erysipelas,  (c)  Predisposing  causes  in  the  young  are 
P^r  sanitation,  malnutrition,  syphilis,  tuberculosis  (scrofula),  and 
'^^icts.  Bronchopneumonia  causes  9  per  cent,  of  deaths  in  foundling 
^ylums  (MOUer).  (d)  Age  is  an  etiological  factor.  Most  cases  are 
'^served  in  chil4ren  two  or  three  years  old.  Seventy-five  per  cent,  of 
J^of  pneumonia  in  children  under  five  years  of  age  are  lobular  (Holt). 
It  is  less  frequent  in  adults;  in  weak,  cachectic,  nephritic  and  aged  per- 
"^it  may  cause  death,  (e)  In  some  cases  microbes  may  act  directly  on 
^lungs,  as  in  the  primary  cases  in  children,  in  the  influenza  of  adults, 
•^in  aspiration  or  inhalation  pneumonia.  **Schluck  pneumonie*'  is 
V^t  to  develop  in  diseases  in  which  the  laryngeal  sensibility  is  de- 
^''^Med  as  in  diphtheritic  pareses  or  bulbar  palsies;  in  etlier  or  less 
J*ten  chloroform  anaesthesia  in  which  the  germ-laden  saliva  is  drawn 
'^  the  lungs;  in  comatose  states,  as  apoplexy,  or  ura.*mia;  in  mental 
"•Bases;  in  the  new-bom;  in  cases  of  partial  drowning;  in  operations 
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on  the  throat,  as  tracheotomy  or  those  for  foreign  bodies  or  cancef 
the  iarjmx  or  oesophagus;  or  when  there  is  persistent  vomiting.  Smb 
vapors,  gases  and  dust  are  exceptional  causes,  (/)  It  is  probable  tl 
infection  may  sometimes  occur  by  the  lymph  or  blood  sireamA^  especifl 
in  septic  affections. 

Bacteriology. — Bronchopneumonia   is   no   specific   bacteriologi 
disease.     According  to  Netter,  in  adults  about  one-third  of  th^^l 
show  more  than  one  organism,  among  which  the  pneumococcu^^H 
first  and  the  streptococcus  second ;  and  about  two-thirds  show  one  gel 
of  which  the  pneumococcus  constitutes  39  per  cent.,  streptococcus 
per  cent-,  Friedlander's  bacillus  23  per  cent.,  and  the  staphylococci! 
per  cent.;   in  children  mixed  infection  is  present  in  half  the  eases,  1 
streptococcus  predominating,  while  in  the  other  half  there  is  but  Q 
organism,  the  pneumococcus  being  the  most  common.     Others, 
Deurck,  maintain  that  most  cases  show  mixed  infection.    Other  gefl 
found  are  the  influenza,  typhoid,  tubercle  and  colon  bacilli,  Pfeiffc 
Micrococcus  catarrhalis,  Slicrococcus  tetragenus,  and  meningococct 
The  tubercle  bacillus  is  often  associated  with  the  pneumococcus. 

Pathology. — The  foci  of  consolidation  are  diffused  usually  in  i 
lower  and  sometimes  in  the  upper  lobes,  posteriorly.  They  vaiy 
size  from  that  of  a  pin  head  to  that  of  a  walnut,  or  may  be  larger;  maj 
or  most  foci  lie  near  the  pleura,  through  which  they  may  often  be  se 
and  felt;  the  pleura  is  often  granular  or  slightly  fibrinous,  sometioo 
ecchymotic.  Foci  are  usually  bilateral.  On  section  the  consolidati 
nodes  appear  reddish-brown  and  later  yellowish  from  fatty  degeneil 
tion  of  the  cells;  they  are  firm,  airless,  whence  they  sink  in  water,  andfl 
section  are  generally  smooth  and  glistening,  though  some  cases  C 
pneumococcus  infection  show  the  same  granulation  and  viscid  secretifll 
which  are  present  in  genuine  fibrinous  pneumonia.  The  bronchiolt 
supplying  the  consolidated  nodes  are  plugged  with  muco-pus»  so  tiM 
air  cannot  be  forced  through  them;  the  bronchioles  are  reddeuc< 
swollen,  sometimes  ecchymotic  or  dilated.  Many  parts  are  collap^ 
which  some  consider  is  preliminary  to  consolidation,  but  thouj 
atelectasis  is  frequent  its  importance  has  been  overestimated.  lufa 
tunately  made  sections  a  dendritic  racemose  or  grape-like  arrangemei 
may  be  seen  in  which  the  bronchioles  correspond  to  the  stems  and  til 
alveoli  to  the  leaves  or  grapes.  M icroscopicalbj  the  bronchioles  ^hfl^ 
dilated  vessels  and  leukocyte  emigration,  the  alveoli  show  epithell 
desquamation  and  proliferation,  serous  exudation,  leukocyte  ou 
pouring,  a  scattering  of  red  cells  and  but  little  fibrin  formation;  t 
alveolar  walls  show  much  interstitial  inflammation.  It  is  usua 
stated  that  no  fibrin  is  found,  but  this  is  a  mistake;  though  influen 
pneumonia  is  strictly  cellular  (catarrhal),  aspiration,  pneumococcici 
other  forms  not  infrequently  show  a  fibrin  network,  though  deci<ie< 
less  than  is  the  case  in  lobar  t>*pes.  Near  the  foci  and  in  the  up 
lobes  compensator)*^  emphysema  often  develops.  The  bronchial  lyn 
glands  are  hyperfemic,  swollen  and  succulemt-  Extension  occ 
directly  from  alveolus  to  alveolus  or  along  the  peribronchial  conned 
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Issue.  In  some  forms  numerous  lobular  foci  may  increase  in  size  and 
^pliaps  fuse  so  that  the  greater  part  of  a  lobe  may  be  consolidated; 
bis  form,  known  as  the  pseudolobular,  is  often  due  to  the  pneumococ- 
vts,  is  often  seen  in  measles  and  diphtheria  and  may  clinically  present 
close  resemblance  to  lobar  pneumonia,  though  pathologically  areas 
►f  collapsed,  dark  vascular,  or  sound  tissue  lie  between  the  broncho- 
loeumonic  patches. 

Symptoms. — ^The  clinical  picture  varies  considerably,  accordingly  as 

:lie  bronchopneumonia  is  primary  or  secondary.    In  the  primary  form, 

which  is  most  often  due  to  the  pneumococcus,  the  onset  is  brusque, 

with  chill,  convulsions,  vomiting,  or  pain  in  the  side.     The   fever 

rises  suddenly,  remains  high,  and  often  falls   by  crisis.     Capillary 

bronchitis  is  absent  and  the  consolidation  is  often  marked.    The  course 

is  short  and  the  death  rate  is  low.    In  adults  this  form  is  frequently 

unilateral.     The  more  common  secondary  form  begins   insidiously, 

especially  if  it  follows  a  microbronchitis;   it  is  often  obscured  by  the 

disease  which  it  complicates.    The  fever  gradually  rises  to  103°  or  104° 

(if  fever  were  already  present),  and  is  generally  irregular  or  remittent, 

rising  with  the  formation  of  each  new  focus;  it  may  be  low  or  absent 

in  marantic  subjects.     There  may  be  no  physical  findings,  or  if  present 

they  are  frequently  indeterminate.     If  recovery  ensues,  lysis  is  the 

usual  solution.     Von  Ziemssen  held  that  fever  in  bronchitis  seldom 

Qtteeds  102°  and  that  higher  registrations  indicate  pneumonia. 

Subjective  and  General  Manifestations. — ^These  are  often  more 
cbvious  than  the  objective  or  pulmonary  symptoms.  The  pulse  rises 
to  120  or  even  180  and  in  convalescence  is  more  tardy  in  reaching  nor- 
pul  than  is  the  fever.  The  respiration  is  often  60  or  80,  the  expiration 
w  frequently  catchy  or  grunting,  and  the  respiration  ratio,  normally  1  to 
i  becomes  1  to  3  or  2;  dyspnoea  develops  early,  and  with  it  restlessness 
^i  irritability.  Cyanosis  develops  in  the  face  and  then  in  other  parts 
fw)m  impaired  flow  of  the  blood  to  the  heart  which  is  due  to  continued 
^hing  and  to  stagnant  secretion.  The  cervical  veins  are  prominent. 
*«in  is  not  as  common  as  in  lobar  pneumonia.  The  cough  becomes 
^erand  more  distressing ;  the  sputum  is  usually  swallowed  in  patients 
^der  seven  years  of  age,  but  if  obtained  shows  nothing  characteristic, 
^ogh  von  Niemeyer  found  that  it  sank  in  water  or  floated  under  the 
^rface.    Meteorism  is  not  uncommon  in  severe  or  moribund  cases. 

luig  Findings. — On  inspections  irregular  excursion  is  sometimes 

f^.  The  accessory  muscles  of  the  nose,  neck,  chest,  and  abdomen  are 

ttfuU  play.    The  interspaces,  ribs,  sternum,  and  epigastrium  in  young 

plistic  chests,  retract  greatly  with  each  inspiration;   this  must  not  he 

confused  with  the  slight  physiological  retraction  observed  in  the  begin- 

\    ning  of  inspiration.    Palpaiion  may  show  increased  fremitus  in  a  focus 

f    Mtr  the  surface  and  measuring  2x5  cm.    Stagnant  secretion  in  the  air 

lubes  may  temporarily  suspend  fremitus.    Percussion  is  often  negative 

fora  few  days  or  even  throughout  the  course,  as  it  is  obvious  that  deep, 

isohted  foci  cannot  produce  dulness.    In  the  thin,  infantile  thorax,  per- 

cassion  must  be  made  lightly  and  special  importance  should  be  attached 
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to  palpatory  percussion,  Dulness  obtains  over  a  focus  ha\ing  an  ai 
of  2  X  5  cm.  It  is  most  often  found  along  the  spine  over  the  lower  lo 
but  sometimes  also  over  the  scapular  spines.  Duhjess  is  most  mark< 
in  the  pseudolobular  (confluent)  forms.  Atelectasis  may  cause  dulneal 
but  not  bronchial  breathing.  A  hyperresonant  note  in  front  indicate 
emphysema:  behind  it  shows  relaxation.  Au^scnltation  reveals  sufl 
crepitant  or  crepitant  rales;  they  are  often  heard  over  an  area  no! 
exceeding  the  hell  of  the  stethoscope.  Bronchial  breathing  and  brou 
chophony  are  fairly  frequent,  and  occur  especially  when  the 
cries.     In  other  cases  the  breatlung  may  be  rude  or  puerile. 

Special  types  have  been  considered  under  measles,  pertussis, 
Abt  (following  Holt,  Carraichaeh  Ashby  and  Wright),  offers  the  foil 
ing  pathological  classification,  which  **  undoubtedly  gives  the  clea 
basis  for  an  understanding  of  the  physical  findings:  (a)  In  eupilh 
bronchitis  there  is  no  sign  of  consolidation  in  any  part  of  the  Iting.  Sil 
ilant  rales,  coarse  and  line  crepitant  rales  are  distributed  over  one 
both  lungs.  The  sibilant  rales  are  due  to  congestion  and  swelling  of  til 
mucous  membrane  of  the  larger  and  smaller  tubes,  A  feeble  respin 
tory  murmur  indicates  areas  of  congestion.  (6)  In  dUiemmaig^ 
bronchopneumofiia,  which  is  characterized  by  small  areas  of  consolidi 
tion,  percussion  nsually  gives  negative  results,  though  sometimes  thei 
is  very  slight  dulness.  The  %'ocai  fremitus  is  usually  not  altered.  Asj 
rule  the  consolidated  areas  are  situated  deeply  in  the  lung,  or  are  ti 
small  to  cause  any  appreciable  difference  in  the  percussion  note.  A 
cultation  reveals  crepitant  rales  and  bronchovesicular  breathing  o' 
the  consolidated  areas.  Vocal  and  crying  resonance  is  exagge^ 
(c)  In  acute  generalized  hTonchopneumonia^  the  percussion  note 
over  a  large  area.  Even  an  entire  lobe  may  be  involved.  Pal 
shows  an  increase  in  vocal  fremitus.  Auscultation  reveals  bronchi 
breathing,  and  fine  moist  rales  are  heard  over  the  dull  areas,  while 
rest  of  the  lung  shows  evidence  of  bronchitis.*' 

Issues.— Dm^ A  may  occur  from  carbonic  acid  narcosis,  irritahili 
passing  into  apathy,  the  harassing  cough  becoming  less  marked  w 
causing  stagnation  of  bronchial  secretion  in  the  large  tubes  (**suffi 
tive  catarrh**);   dehVium  develops,  the  pupils  narrow,  and  Chejn 
Stokes  breathing  and  heart  failure  result.     Complete  resolution  is  C 
rule  in  cases  which  recover.     Delayed  remluiion  i*ith  remissions 
exacerbations  may  occur.    Cornplications  may  develop;    (a)  plei 
the  most  frequent;   (6)  gangrene;    (c)  abscess,  especially  in  aiJpi 
and  influenza  forms;    id)  pulmonary  induration;    (e)  bronch 
(/)  tuberculosis,  which  is  less  often  a  sequel  than  a  previous  di; 
awakened  by  the  new  infection ;    (g)  pericarditis,  endocarditis,  olii 
emphysema,  and  fibrinous  bronchitis  are  other  possible  complicatioi 

Diagnosis. — Rehance  on  physical  signs  alone  leads  to  many 
and  a  diagnosis  is  often  determined  by  the  development  of  sudd 
fever  or  mild  fever  suddenly  rising  during  bronchitis,  by  dyj 
irregular  rapid  respiration,  cyanosis,  and  pain  in  the  chest*    In  yi 
young  or  marantic  children  and  in  the  aged  the  onset  and  symptoi 
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'"^B.y  be  very  atypical.  Lobar  pneumonia  (q.v.  variations  in  children) 
^>ccurs  mostly  in  sound  children  over  three  years  of  age,  runs  a  shorter 
cyclical  typical  course,  ends  by  crisis,  is  unilateral  and  involves  the 
gr^^tBT  part  of  one  or  more  lobes;  while  bronchopneumonia  6ccurs 
more  often  in  younger  weakly  children,  is  often  a  sequel  of  bronchioli- 
tis, runs  a  longer,  more  atypical,  unfavorable  and  relapsing  course,  re- 
solves by  lysis,  is  bilateral  and  is  less  marked  by  definite  pulmonary 
findings.  Tvbercvlosis  is  often  distinguished  only  by  the  course;  it 
invades  the  upper  lobes  more  than  does  bronchopneumonia,  and 
bacilli-laden  sputum  may  be  recovered  by  washing  the  stomach  or  by 
swabbing  the  throat  when  the  child  raises  mucus  after  coughing. 
Pleurisy  (q.v,)  is  diagnosticated  by  means  of  the  aspirating  needle. 

Come  and  Prognosis. — ^The  course  may  be  (a)  acute,  lasting  about 
a  week,   of   which   the   measles-pneumonia   is   the   prototype;    (b) 
svbaciUey  lasting  from  two  to  eight  weeks,  exemplified  by  the  pertus- 
as-pneumonia,  or  (c)  chronic,  covering  months,  as  in  tuberculous  bron- 
chopneumonia. 

The  prognosis  depends  on  the  patient's  social  situation,  previous 
Wstoiy,  age,  the  disease  of  which  the  pneumonia  is  a  complication, 
wd  the  extent  of  the  pneumonia.  The  outlook  in  general  is  serious, 
especially  in  secondary  forms,  among  which  measles  and  pertussis 
wp^^sent  the  more  serious  types;  in  the  very  young  it  is  almost  as 
fetal  as  infantile  diarrhcea;  aspiration  forms  are  very  serious,  as  are 
4ose  in  marantic  and  aged  subjects.  In  private  practice  the  death- 
J^te  ranges  from  10  to  33  per  cent.,  in  hospitals  33  to  50  per  cent., 
*nd  in  asylums  even  higher  (50  to  100  per  cent.).  Early  cyanosis, 
Jy^pnoea  and  rapid  pulse  are  unfavorable  signs. 

n^tment. — 1.  Prophylaxis. — (a)  In  infections  which  produce  nasal 
^'  phaiyngeal  inflammation  the  nose  and  throat  should  be  frequently 
^*ined  with  mild  alkaline  antiseptics.  (6)  When  there  is  laryngeal  or 
"lonchial  inflammation,  congestion  and  atelectasis  should  be  avoided 
Mrequent  and  regular  change  of  posture,  (c)  Deep  breathing  should 
**  encouraged  in  older  subjects,  or  enforced  in  the  young  by  affusions 
^cold  water  on  the  neck  and  upper  thorax,  (d)  Exposure  should  be 
f^olded,  especially  at  night  by  pinning  the  bedclothes  or  firmly  fasten- 
^  the  nightgown  to  the  foot  of  the  bed. 

^'  Therapy. — Actual  treatment  is  symptomatic,  as  the  varied  etiol- 
^  precludes  specific  therapy,  (a)  The  patient  should  have  plenty  of 
r^hair.  The  temperature  of  the  room  should  be  maintained  at  07° 
J^^(Pwith  constant  moderated  ventilation.  (6)  The  diet  should  be 
f**i, diluted  or  predigested;  egg  albumin,  milk  and  plenty  of  water  are 
jndicated.  At  the  onset  or  during  the  course  calomel  ^r.  ,^n  every 
J^  for  five  or  six  doses  should  be  given ,  followed  by  castor  oil,  {)arti(ii- 
•'Ijif  there  is  indigestion  or  tympany,  (c)  Expectorantitj  as  ammonium 
**'«onate,  tartar  emetic  or  ipecac,  should  not  be  given  generally,  as 
^  derange  digestion,  and  good  digestion  is  of  great  importance  to 
*^as  well  as  to  strong  subjects.  Aromatic  spirits  of  ammonia,  np. 
^toxx,  every  three  or  four  hours,  is  least  deranging  and  is  a  diffusive 
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stimulant,  (rf)  Pain  rarely  necessitates  the  use  of  opiates,  which  p] 
mote  stagnation  of  secretion;  dyspnoea,  pain,  restlessness,  co 
cyanosis,  and  rapid  pulse  may  be  relieved  by  paregoric,  which  is  prefeg 
ble  to  Dover's  powder  or  raorphiiic;  but  great  care  is  imperative  in  1 
use  of  any  opiate  in  young,  old,  or  weak  subjects,  (c)  Local  applu 
turns,  as  poultices  or  pneumonia  jackets  and  blisters,  are  useless. 
In  the  treatment  of  ]evef,  antipyretics,  aconite,  antimony  and  otl 
cardiac  depressants  should  be  wholly  avoided.  Cool  applications  | 
equally  efiicacious;  they  also  lessen  tympany  and  carbon  dioxide  nl 
cosis,  stimulate  the  heart  and  brain  centres,  and  deepen  the  respiratii 
A  cold  pack  should  be  applied  over  the  neck,  chest,  and  abdomen  a 
should  be  changed  frequently.  Cold  must  be  used  with  care  in  vi 
young  and  in  marantic  subjects;  in  such  cases  a  warm  sponge  or  b^ 
may  be  given,  during  which  cold  water  may  be  poured  on  the  neck 
stimulate  deep  breathing,  {g)  For  cardiac  stimulanU^  whisky  ai 
brandy  may  be  given  in  daily  doses  of  3ss  to  3iijt  verj*  well  diluted 
water  or  in  peptonized  milk.  Aromatic  spirits  of  ammonia,  digitall 
saline  infusions  orencmata,  camphor  or  strychnine  (gr.  lAo  every  th| 
or  four  hours  for  a  child  six  months  old)  may  be  used.  Hypoderm 
of  etlier  may  cause  sloughing.  {h)  RenpiraioTy  stimulants  inclil 
tr.  belladonna  (iT^.i.  to  it.  every  two  to  four  hours),  oxygen,  thorai 
faradization  anil  mechanical  compression  of  the  chest,  (i)  Eniet 
are  ynreliable;  ipecac  and  similar  remedies  have  no  effect  when  th( 
is  pronounced  carbon  dioxide  intoxication,  whence  it  htis  been  recoi 
mended  to  cond)ine  them  with  coffee,  camphor,  or  cognac.  For  ca 
bon-dioxide  intoxication  pldebotomy  should  seldom  be  practised* 
Inhakifinn.H  oj  sieam  (r.  DirHTHEF<iA  and  Cnorp)  may  be  benefici 
compound  tincture  of  benzoin  and  sodium  bicarbonate  are  oftc 
added  to  the  vaporizing  water,  (k)  During  convalescence  fresh  air 
a  sojourn  in  the  country  or  in  a  warm  climate  is  advisable. 


INDURATIVE  PNEUMONIA,  LUNG  OIREHOSIS, 
FIBROID  PHTHISIS. 


I 


Definition. — An  (almost  invariably)  secondary  overgrowth  of 
puimonary  connective  tissue, 

Etiology.^1.  Diseases  of  the  Lung^^These  may  induce  locals  \*> 
lar  or  lobar,  unilateral  or  bilateral  iibrous  induration.  Local  ind** 
tion  frequently  occurs  about  tumors,  parasites,  tubercles,  gairoU^ 
abscess,  gangrene,  trauma,  or  pneuniokoniosis,  and  is  of  no  essex*^ 
clincial  importance,  except  as  it  demarks  dangerous  foci  of  di*< 
Diffuse  induration  is  important,  though  decidedly  subordinate  to 
causal  disease,  (a)  Fihrinoits  puumonin  sometimes  (Charcot)  reS^ 
in  lobar  induration;  Fraenkel  observed  it  seven  times  in  1,(HX)  cl^ 
it  occurs  notably  in  marantic  or  aged  subjects  and  results  from  delaj^ 
resolution  and  lack  of  regeneration  of  the  alveolar  epithelium;  tJ 
lung  becomes  airless  and  dense  from  development  of  fibrous  tissi 
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within  the  alveoli  whence  it  involves  contiguous  structures;  its  surface 
on  section  is  smooth,  and  the  connective  tissue  is  strikingly  translu- 
cent; slight  induration  may  be  noted  in  a  lobe  from  repeated  attacks  of 
pneumonia.  Subacute  induration  may  begin  within  two  or  three  weeks 
And  reach  considerable  development  in  one  or  two  months.  (6)  Bron- 
chajmeumonia  (Legendre  and  Bailly,  1844)  in  the  course  of  measles, 
pertussis,  or  influenza,  sometimes  leads  to  subacute  or  chronic  indura- 
tion, which  may  begin  from  an  alveolitis  or  peribronchitis,  (c)  Foreign 
hodies  and  aspiraiion  pneumonia;  (d)  chronic  tuberciUosis;  and  (e) 
syphilis,  gangrene,  actinomycosis,  and  glanders  are  etiological  factors. 

2.  Bronchial  Affections. — (a)  Bronchiectasis,  which  was  noted  by 
Corrigan,  who  was  first  to  use  the  term  lung  cirrhosis;  (6)  bronchial 
9tenosi8,  as  by  aneurysm,  or  gumma;  and  (c)  pneumokoniosis,  and 
putrid  and  chronic  bronchitis,  may  cause  indurative  pneumonia. 

3.  Pleural  Affections. — ^The  relation  of  pleurisy  to  lung  cirrhosis  is 

still  disputed;  some  consider  it  primary  to  lung  induration  and  others 

hold  it  secondary.    It  seems  established  that  primary  pleurisy  may 

sometimes  invade  and  cirrhose  the  lung;   this  is  the  **pleurogenous 

mterstitial  pneumonia"  of  Charcot;  strands  of  connective  tissue  run 

into  the  lung  and  approach  and  fuse  toward  the  hilum. 

Other  causes  are  uncertain.  English  writers  mention  a  "fibroid 
tendency,"  which  is  probably  not  a  real  cause;  diabetes,  alcoholism 
tnd  malaria  are  also  referred  to  as  possible  etiological  factors. 

Pathology. — ^The  pathology  of  an  affection  with  such  numerous 
causes  can  scarcely  be  described.  The  early  induration  is  reddish,  and 
^^  older  connective  tissue  is  darker,  slate  colored  or  gray;  to  them 
Charcot  gave  the  names  of  induration  rouge  and  induration  grise, 
'^spectively.  The  new  connective  tissue  may  be  formed  in  the  bronchi, 
J*pti,  alveoli,  bloodvessels  or  pleura.  The  alveoli  nearly  always  show 
hyperplasia  of  the  connective  tissue.  The  lung  is  airless  and  dense; 
^  cut  with  difficulty  and  on  section  presents  either  a  granulated  or  a 
^ooth  surface,  the  latter  in  cases  following  lobar  pneumonia  and 
^nietimes  in  those  consecutive  to  gangrene  or  aspiration  pneumonia, 
/he  volume  of  the  lung  is  decreased.  Its  shrinking  produces  changes 
^^  the  mediastinum,  heart,  diaphragm  and  sound  lung,  which  will  be 
^'^sidered  under  Symptoms. 

Symptoms. — Incipient  or  localized  lesions  are  usually  undetected 

^^less  they  are  observed  in  the  course  of  pneumonia  or  tuberculosis. 

^y^ptoms  may  be  inseparable  from  the  causal  affection  (tuberculosis, 

ijlJJ^'ichiectasis)  or  may  follow  closely  upon  it  (pneumonia,  pleurisy). 

.^^^  may  be  a  low  fever,  cough,  dyspnoea  on  exertion,  pain  in  the 

?^^  rapid  pulse,  cyanosis,  anaemia,  malnutrition,  and  night  sweats. 

0  0^3^  where  the  original  malady  has  ended,  there  may  be  only 

^ht  cough,  or  some  shortness  of  breath  on  exertion. 

^*^hyiical  findings  of  the  typical  chronic  case  are  as  follows:     (a) 

y^  inspection  the  interspaces  are  found  narrowed  on  the  affected  side, 

I  ^  nipple  and  scapula  are  nearer  to  the  median  line,  the  shoulder  is 

^^cr,  the  spine  is  convex  toward  the  sound  side,  and  the  measurement 
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whence  thej  reach  the  small  lymph  nodes  around  the  bloodvessels,  the 
bronchi,  the  pleura,  or  the  mediastinal  lymph  glands.    A  moderate 
^ount  of  lung  pigmentation  occurs  in  all  city  inhabitants,  while  the 
lungs  of  countrymen  are  pink  and  devoid  of  soot  deposit.    It  is  possible 
™t  the  lymph  nodes  may  later  throw  out  some  of  the  pigment  into  the 
'>it)nchial  lumen,    (c)  Very  large  amounts  may  reach  the  alveoli.    In 
^hese  cases  the  lungs  are  ink-black.     When  they  are,  as  it  were,  satura- 
ted, connective  tissue  proliferation  develops  (endoperialveolitis  nodosa 
*id  endoperilymphangitis  fibrosa)  in  insvlar  foci;   this  is  sometimes 
polled  fibrous  bronchopneumonic  induration  because  of  its  localization ; 
It  occasionally  measures  5x15  cm. ;  on  section  the  foci  are  hard  and 
®xude  an  inky  fluid.     Difftise  induration  is  common.    The  Tuediastinal 
iynt^pk  glands  are  indurated,  and  the  process  often  extends  outside  the 
^ands  (perilymphadenitis) ;    by  this  latter  process  the  glands  may 
o^come  adherent  to  and  rupture  into  the  pulmonary  veins,  whence  pig- 
ment-metastases  into  the  liver,  spleen,  kidneys,  and  mesenteric  glands 
are   not  infrequent.     Bronchial  perilymphadenitis  may  also  lead  to 
mediastinopericarditis,  to  stenosis  of  the  trachea,  bronchi,  oesophagus, 
cava,  vena  azygos,  and  pulmonary  artery,  to  oesophageal  diverticulum, 
to  fatal  hemorrhage  into  the  pericardium  or  into  the  bronchi  when 
the   aorta  is  also  eroded,  to  aspiration  pneumonia  by  intrabronchial 
*^pture  or  to  vagus  or  recurrent  laryngeal  paralysis  by  pressure. 

2.  Siderosis  pidmonum  (Zenker)  is  a  very  similar  change,  due  to 
inhalation  of  mineral  dusts,  as  those  of  iron,  brass,  or  bronze;  there  are 
the  same  interstitial  deposit,  lung  induration,  bronchial  gland  cirrho- 
^s,  and  metastases.  The  irritation  is  greater,  the  nodes  are  more  fre- 
R^ent  and  the  induration  is  more  intense  than  in  anthracosis.  The  iron 
^i^posits  are  yellow  or  red  from  the  oxide,  or  black  from  the  phosphate. 
The  lungs  may  contain  1^  per  cent,  of  iron. 

3.  Chalicosis  pulmonum  (Peacock)  is  due  to  inhalation  of  alumina, 
^^artz  or  sandstone,  and  is  known  as  "stone-cutter's  or  mill-stone- 
^ker's  phthisis,"  "grinder's  rot"  or  "potter's  asthma."  Inhalation 
w  Calcium  is  less  irritating  than  of  silica  or  quartz.  Of  all  forms,  the 
'^^ost  nodules  and  the  maximal  induration  occur  in  chalicosis. 

**-    Similar  changes  are  observed    from   inhalation   of  wool,  flax, 

^^tton,  grain,  tobacco,  glass,  porcelain,  cocoa,  pepper,  cinnamon,  bone, 

/^^  horn.    Claisse  and  Jossu^  place  special  stress  on  bacterial  coopera- 

Bymptoms. — ^These  may  appear  only  after  many  years,  when  the 
\^ptoms  of  chronic  bronchitis,  asthma,  emphysema,  and  finally  of  lung 
^^hosis  appear.    The  sputum  contains  coal  dust,  soot,  charcoal  parti- 
y^»  as  in  Traube's  celebrated  case,  and  yellow  oxide  or  dark  phosphate 
y  ^^t)n,  quartz,  and  silica.     Cavities  may  form  from  bronchiectasis, 
iTom  softening  of  the  nodose  indurations  or  from  tuberculous  complica- 
tes; in  some  cases  lung  stones,  set  free  by  ulceration,  may  be  raised. 
^  mediastinum  may  be  exposed  by  retraction  of  the  lungs,  due  to 
fibrous  mediastinitis.    Tuberculosis  is  common,  occurring,  according 
^  Phillip,  in  13  per  cent,  of  anthracosis  and  in  44  per  cent,  of  chalicosis. 
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Scissor-grinders  rarely  live  beyond  forty  years  of  age  and  those  em* 
ployed  ill  blasting  mines  usually  succumb  in  four  years. 

Treatment. — Treatment  is  largely  prophylactic  and  is  that  of  the 
coDcomitaut  bronchitis  and  emphysema. 


AtELEOTASIS* 

Atelectasis  is  a  congenital  or  acquired 
called  apneumatosis. 


'absence  of  air."    It  b 


Congenital  Atelectasis. 


L  The  congenital  atelectasis,  first  described  by  Joerg  (1834), 
differentiated  it  from  pneumonia,  is  the  persistence  of  the  normal  foetal 
condition  of  the  lungs;  it  develops  in  various  forms  of  dystokia,  and  in 
weakly  or  premature  infants. 

Etiology  and  Pathology.— This  variety  is  due  to  deficient  inspira*- 
tory  efforts  from  weak  muscles,  insufficient  stimulation  of  the  medulU 
centres,  and  aspiration  of  mucus  or  meconium.  The  base,  lower 
anterior  margin,  and  lingual  lobe  are  most  involved  and  the  distribution 
is  lobular.  The  color  of  the  lung  is  a  steel-blue,  and  if  the  subject 
lives,  the  atelectatic  portions  do  not  become  pigmented,  for  no  air 
enters  them.  The  airless  areas  are  superficial,  sunken,  lax,  do  n 
crepitate,  and  sink  when  put  in  water;  in  the  early  stage  the  part  can 
be  distended  by  inflation  of  the  bronchus  supplying  it  and  on  section 
exudes  a  serous  or  slightly  blood-stained  fluid.  Cylindrical  and  cysti 
bronchiectasis  may  result;  the  ductus  Botalli  and  foramen  ovale  a 
usually  patent,  the  right  heart  is  commonly  dilated  and  thrombosis 
frequent  in  the  brain  sinuses,  kidney,  and  right  heart. 

Symptoms.  ^The  new-born  who  have  atelectasis,  breathe  super- 
ficially and  cry  but  little.  Inspiration  is  marked  by  retraction  of  th 
epigastriumj  subclavicular  and  intercostal  spaces,  for  the  lungs  caimoi 
follow  the  inspiratory  distention  of  the  thorax.  If  the  undistend 
area  measures  2  by  5  cm.  it  may  be  dull  and  increased  fremitus  witl 
bronchial  breathing  may  be  detected,  but  more  often  the  breatliing  i 
weak  or  entirely  absent.  Carbon  dioxide  narcosis  develops,  the  puis 
be-comes  small,  the  sensorium  becomes  dulled  and,  without  activ 
intervention,  asphyxia  with  spasms  causes  death.  If  the  patient  lives, 
the  chest  is  peculiarly  deformed,  its  lower  parts  being  sunken,  so  as  t 
show  the  ribs.  Koestlin  describes  n  total  collapse  of  one  lung  in  a  mai 
aged  twenty-two. 

Treatment. — Removal  of  meconium  and  mucus  by  swabbing  oi 
aspiration  through  a  catheter,  Silvester's  artificial  respiration,  Schultz'j 
swinging,  faradization,  and  warm  baths  with  cold  affusions  to  ihe  necl 
and  upper  chest  are  indicated- 
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2.  Acquired  Atelectasis. 

Acquired  atelectasis  in  children  was  first  described  by  Legendre  and 
Bailly  (1844),  and  that  in  adults  by  Traube. 

Etiology. — It  may  be  due  to  marantic  causes,  to  obstruction  or 
compression ;  the  lungs,  already  distended  and  ventilated,  collapse  and 
the  air  contained  is  absorbed,  (d)  The  marantic  form  occurs  in  indi- 
viduals reduced  by  typhoid,  infantile  diarrhcea  or  cachectic  conditions, 
and  by  lying  for  a  long  while  in  the  dorsal  decubitus.  (6)  Obstructive 
collapse  develops  most  frequently  in  capillary  bronchitis  (broncho- 
pneumonia), as  the  bronchioles  in  the  young  are  disproportionately 
narrow;  it  may  develop  in  all  conditions  which  promote  laryngeal, 
tracheal,  or  bronchial  stenosis.  These  forms  aflfect  the  posterior  parts 
particularly,  (c)  Compressive  apneumatosis  follows  compression  by 
cardiovascular  conditions  (aneurysm,  dilated  heart,  and  exudative 
pericarditis),  by  pulmonary  tumors,  pleural  exudates  or  pneumothorax, 
by  mediastinal  tumors  or  adenopathies  and  by  abdominal  distention 
(tumors,  ascites  or  meteorism).  The  part  of  the  lung  involved  de- 
pends on  the  direction  of  the  compression.  In  kyphoscoliosis  perma- 
nent compression  of  the  lung  frequently  leads  to  atelectasis,  and  if 
it  occurs  early  in  life,  to  hypoplasia. 

Pathologfy. — Pathologically  the  same  general  findings  obtain  as  in 
the  congenital  type.  The  lung  is  generally  darker,  red-brown  or  bluish. 
Bronchiectasis  may  develop  after  a  time.  In  the  congenital  and 
acquired  types,  hyperaemia  may  cause  a  flesh-Uke  appearance  (cami- 
fication),  or  serous  transudation  may  cause  a  spleen-like  aspect  (splen- 
ization).  There  may  be  coincident  inflammation  or,  in  the  healthy 
parts,  vicarious  emphysema.  Long-standing  atelectasis  results  in  fatty 
degeneration  of  the  alveolar  epithelium  and  hyperplasia  of  the  inter- 
alveolar  and  interinfundibular  connective  tissue,  known  as  collapse 
induration. 

Spuptoms. — Symptoms  are  easily  obscured  by  pleural  effusion,  and 
hy  the  causal  bronchopneumonia,  with  whose  foci  it  may  be  confused, 
"ispiratory  retraction,  lessened  vesicular  breathing,  a  slightly  tym- 
panitic note  from  relaxation  of  the  collapsed  lung,  and  crepitant  rales 
are  common.  The  vocal  fremitus  is  seldom  increased,  and  bronchial 
breathing  is  uncommon,  unless  the  foci  are  both  large  and  superficial. 
Watation  of  the  right  heart  is  common.  In  recent  cases  the  physical 
*^9^  disappear  after  a  few  hours  of  change  of  posture,  or  after  deep 
^^hing  either  voluntary  or  induced  by  cold  affusions;  this,  with 
jbsence  of  fever,  pain,  and  cough,  serves  as  an  effectual  differentiation 
^^  infarct,  pneumonia,  or  effusive  pleurisy.  After  one  has  slept 
lOr  some  hours  on  the  back,  a  few  crepitant  rales  may  be  heard  over 
^c  lower  posterior  parts  for  three  or  four  inspirations;   this  is  quite 


^gnosis  and  Treatment. — The  prognosis  and   treatment    vary 
*^rding  to  the  cause.    Sudden  death  is  not  uncommon  in  persons 
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having  deformed  spines.     In  all  fevers,  as  tj'phoid,  and  in  all  res 
ratory  inflammations,  the  posture  must  be  changed;    orders  to 
effect  should  be  written,  and  the  change  should  be  recorded  on 
histor}^  sheet.    Cold  affusions  to  the  neck,  Brand's  hydrotherapy  as 
cardiac  stimulants  are  indicated. 
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Suppuration  is  not  a  common  lesion,  but  may  occur  in  a  sound  i 
diseased  lung. 

Bacteriology. — The  staphylococcus  is  most  frequently  the  causatil 
microorganisin;  the  streptococcus,  pneumococcus,  pneumobacilln 
influenza  bacillus,  colon  bacillus,  and  leptothrix  are  also  found. 

Etiology. — (a)  Lobar  pneumonia  causes  62  per  cent,  of  the  cas^ 
(TufEer);  localization  in  an  upper  lobe,  alcoholism,  marasmus,  pnei 
monia  complicating  emphysema  and  lung  induration,  and  hemorrhag 
types  are  the  predisposing  factors;  abscess  of  the  lung  is  somewhl 
analogous  to  the  necrosing  interstitial  pneumonia  in  cattle  and  horsa 
(6)  Lobular  pneumonin  may  suppurate, especially  in  the  influenzal  typ 
(c)  Aspiration  pneumonia  is  causal  in  18  per  cent.  (TufBer),  partii 
ularly  in  insane  or  delirious  persons;  foreign  bodies,  food,  saliva,  p< 
from  lesions  in  the  upper  respiratory  tract,  severe  vomiting,  cesophagei 
cancer  or  diverticulum  rupturing  into  a  bronchus,  are  its  usual  cause 
(rf)  Embolic  suppuration  produces  17  per  cent,  of  the  cases,  (l 
Trauma  is  an  etiological  factor.  (/)  Abscess  may  complicate  othi 
pulmonary  or  bronchial  affections,  as  tuberculosis,  glanders,  acting 
mycosis,  echinococcus,  or  bronchiectasis,  (g)  Rupture  into  the  Iw 
of  contiguous  foci  of  suppuration,  such  as  empyema,  suppurating  pel 
bronchial  glands,  subphrenic  abscess,  spinal  caries,  and  gastric  ulcd 
is  the  cause  of  3  per  cent,  of  lung  abscesses.  Most  of  the  cases  occu 
in  middle-aged  males. 

Pathology. ^The  cavity  varies  from  the  size  of  a  hazelnut  to  thi 
of  an  orange;  in  rare  instances  it  may  occupy  an  entire  lobe  or  lun 
The  abscess  is  usually  single,  except  in  the  embolic  form.  Its  shaj 
is  irregular  and  it  is  sometimes  multilocular.  Its  inner  surface 
irregular  with  floccular  mural  shreds,  and  is  walled  with  pus-secretii 
granulations,  which  in  some  cases  may  fill  and  obliterate  the  cavit 
Fibrous  tissue  develops  about  the  ca\nty,  and  in  clironic  abscess  \m 
comes  dense  and  scar-like.  The  cavity  is  usually  near  the  1' 
surface,  whence  the  frequency  of  complicating  pleurisy;  80  per 
of  lung  al>scesses  are  in  a  lower  lobe  (Tuffier). 

Symptoms. — ^The  development  of  symptoms  varies  according 
the  causal  factor;   in  lobar  pneumonia  the  crisis  or  lysis  is  dela; 
and  resolution  is  incomplete;   in  influenza  the  respiratory  sy 
and  fever  persist;    in  sepsis,  multiple  lung  involvement  perp< 
the  septic  process,     (a)   The  sputum  is  purulent,  creamy,  is 
offensive  or  rancid  without  putridity,  is  alkaline  and  may  measore 
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pint  to  a  quart  daily.    It  separates,  on  standing,  into  two  layers,  a 
granular  sediment  and  a  serous  upper  layer,  sometimes  with  frothy 
surface  if  the  coughing  is  intense.     In  metapneumonic  cases  the 
sputum  is  sometimes  grass-green.     The  sediment  almost  invariably 
reveals  shreds  of  lung  tissue  (Traube  and  Leyden),  and  yellowish- 
green  or  gray  floccuU;    these  are  absolutely  essential  to  diagnosis, 
and  consist  of  elastic  fibers  to  which  alveolar  epithelium  adheres. 
ffcemaioidin  crystals  or  platelets,  short  sheaths  of  faMy  crystals ,  bac' 
t^ric  {v.  s.),  and  in  chronic  cases  cholestearin  and  scar-like  connective 
tissue  are  also  found.    The  sputum  is  voided  periodically,  as  from 
cavities  of  other  causation;  "mouthful  expectoration"  is  the  rule.    (6) 
The  decubitus  varies  with  the  location  of  the  cavity;  for  instance,  the 
patient  assumes  the  erect  posture  if  the  cavity  is  in  a  lower  lobe,  to 
prevent  leaking  of  the  secretion  into  the  contiguous  air  passages,    (c) 
Signs  of  cavity  are  found  if  the  exulceration  is  large  and  superficial; 
SO  per  cent,  of  them  occur  in  the  lower  lobes.    They  are  essentially 
those  of  tuberculous  or  bronchiectatic  cavities  (q.  v.)  and  vary  with  the 
stagnation  or  evacuation  of  the  pus;  thus  a  tympanitic  note,  bronchial 
or  amphoric  breathing,  and  increased  vocal  fremitus  are  found  when 
the  vomica  is  empty,  and  dulness,  weakened  breath  sounds  and  de- 
<^i*eased  fremitus  are  present  when  it  is  full.  The  a:-rays  also  serve  to 
localize,  but  when  their  findings  and  the  physical  signs  differ  the  latter 
«trc  more  trustworthy,     (d)  Hectic  fever,  sweats,  rigors  and  leukocy- 
tosis occur  from  resorption. 

Diagnosis. — ^The  etiology  and  cavity  formation  are  often,  and  the 
sputum  is  always,  characteristic,     (a)  Abscess  breaking  into  the  lung 
from  the  spine,  or  from  the  subphrenic  or  pleural  spaces,  is  sudden, 
sometimes  suffocative  in  onset,  and  the  hsematoidin  crystals  and  shreds 
of  pulmonary  tissue  are  absent.     (6)  Gangrene  (v,  i.)  is  a  factor  in 
differentiation,     (c)   Tuberculosis  usually  occurs  in   an   upper  lobe; 
abscess  in  a  lower  one;  elastic  fibers  and  hj^matoidin  crystals  are  more 
abundant  in  cases  of  abscess,  and  tubercle  bacilli  are  found  in  tuber- 
culosis, at  least  after  several  examinations,     (d)  In  cases  of  bron- 
chiectasis elastic  fibers  are  seldom  voided. 

^  ftt>gnosis. — Spontaneous    recovery   may   follow    granulation    and 

^catrization,  especially  in   lobar  pneumonia,  where  recovery  is  the 

pile.    In   influenzal   or  aspiration   pneumonia  or  in  sepsis,  the  out- 

*ook,   is   far   less  favorable;    marasmus,  hectic    fever,    amyloidosis, 

^^g  induration,  empyema,  pneumothorax  and  pericarditis  are  fre- 

9^«nt  issues. 

.     ^eatment. — (a)  The  general  strength  should  be  maintained  by  giv- 

^S  a  full  diet,  tonics,  and  alcohol.    (6)   Decomposition,  if  present, 

^ouid  be  modified  as  in  bronchiectasis  or  gangrene,  by  administra- 

j  ^^  of  creosote  or  turpentine  internally,     (c)  Surgical  intervention  is 

^^icated,  according  to  Fraenkel,  (i)  when  the  abscess  is  large,  shows 

^•^  tendency  toward  spontaneous  cure  and  the  contents  decompose; 

^^)  when  rupture  into  the  pleura  occurs;  and  (iii)  when  the  abscess 

^^^Its  from  the  breaking  into  the  lung  of  a  contiguous  focus  of  sup- 
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puration.    Of  Korte's  12  operative  cases,  83  per  cent,  recovered;  V 

Garr^*s  96  cases,  80  per  cent. ;  in  Tufl5er*s  series,  77  per  cent. ;  ^ 
Freyhan's  acute  cases,  90  per  cent.;  and  in  his  chronic  cases  but -^ 
per  cent.  ■ 

(a).  GANGRENE  OF  THE  LUNG.  ^H 

Definition. — A  necrosis  and  mortification  of  lung  tissue.    Gangrenq| 
though  more  common  than  abscess,  is  an  infrequent  affection;  Eich- 
horst  found  gangrene  in  0.1  per  cent,  of  his  clinical  cases  and  HeoscL 
in  1.6  per  cent,  of  his  autopsies.  I 

Bacteriology. — Some  physicians  maintain  that  certain  germs  pro- 
duce the  necrosis  and  other  germs  the  gangrene,  but  others  hold  that 
ooe  microdrganism  may  produce  both  changes.  The  staphylococcus 
is  found  in  its  various  forms,  also  the  streptococcus,  colon  bacillus,  and 
pseudotubercle  bacillus  which  retains  its  stain  when  treated  with 
acids  like  the  bacilli  found  in  putrid  bronchitis  and  bronchiectasis;  the 
Bacillus  pyocyaneus,  and  the  Micrococcus  tetragenus  are abo found; 
Hirschler  and  Terray  have  cultivated  a  micrococcus  which  liquefies 
gelatin  and  produces  skatol  and  indol,  and  therefore  causes  a  putrid 
odor  in  the  cultures.  Babes  described  bacilli  resembling  those  of 
malignant  cedema.  Tlie  leptothrix,  oidiura  albicans,  spirilla,  sarcinA 
and  monads  are  probably  of  but  secondary  importance.  ■ 

Etiology. — Decidedly  reduced  physiological  resistance,  e.g.,  from 
diabetes,  is  apparently  a  necessary  etiological  factor.  Lobar  pneu- 
Tnonia  may  terminate  in  gangrene  when,  as  in  abscess,  the  patient  is 
weakly,  diabetic,  addicted  to  alcohol  or  suffering  from  putrid  b 
chitis;  its  frequency  is  not  great,  for  it  occurs  in  but  0.4  per  eei 
(Fraenket)  or  in  less  than  1  ca^e  in  1,500  pneumonias  (Aufrechi 
pneumonia  causes  23  percent,  of  lung  gangrene  (Coupland  and  H 
sel).  Lobular  pneumonia  is  less  frequently  causal,  though  grippal 
pneumonias  may  terminate  in  gangrene  (7  per  cent,  in  Fraenkers 
series).  In  Coupland  and  Hensel's  combined  cases,  14  per  cent,  wcm 
due  to  pnlmonarij  iubtrculoHW,  and  10  per  cent,  to  tumor  nf  th$  tunm 
Gangrene  may  complicate  lung  abscess  or  echinococcus.  Aspiraiian 
pneumonia  resulting  in  gangrene  occurs  particularly  in  insane,  *leliri» 
ous,  paralyzed,  or  emaciated  subjects;  foreign  bodies,  necrotic 
eases  of  the  throat  or  bronchi,  laryngeal  perichondritis,  bronchiecta; 
putrid  bronchitis,  and  bronchial  stenosis  promote  gangrene.  Embi 
gangrene,  a  cause  of  19  per  cent,  of  lung  gangrene,  mar  n- 
suppurative  gangrenous  lesions  in  peripheral  parts,  as  in  or  i 
appendix,  uterus,  or  extremities.  Ruphire  into  the  lung,  as  of  oeso[ 
ageal  cancer  or  diverticulum,  putrid  pleurisy,  subphrenic  abscess, 
gastric  ulcer  may  cause  gangrene.  Trauina  is  an  occasional  prom 
ing  factor.  Gangrene  usually  occurs  within  the  second  U>  fourth 
cades  of  life  and  chiefly  in  males. 

Pathology. — Genuine  gangrene  must  not  be  confused  with  softi 
ing  of  the  lung,  which  is  due  to  regurgitation  of  the  gastric  juice  ii 
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^"^  lung  during  the  death  agony  or  after  death.    In  rare  cases,  too,  a 
*^^ii-putrid  pneumomalacia,  analogous  to  myomalacia  cordis,  is  ob- 
^^"t^'ed.     Lung  gangrene,  according  to  Hensel,  occurs  in  the  right 
liingin  45  per  cent.,  in  the  left  in  37  per  cent.,  and  in  both  lungs  in 
^  S   per  cent,  of  the  cases.     Laennec,  who  first  described  pulmonary 
K»n  grene,  distinguished  two  types,  the  circumscribed  and  the  diffuse,    (a) 
C^  ircumacribed  gangrene  occurs  chiefly  in  the  lower  lobes  and  toward 
the  surface,  rarely  in  the  interior  and  oftener  on  the  right  than  on  the 
left  side.    The  focus  may  attain  the  size  of  an  orange.    Laennec  dis- 
tinguishes three  stages,     (i)  The  formation  of  a  yellow,  green  or 
brown  slough,  which  may  be  expectorated  entire;   (ii)  liquefaction,  or 
nioist  gangrene;  and  (iii)  formation  of  a  cavity  which  is  irregular  in 
shape, has  ragged  walls,  and  contains  a  stinking  liquid  resembling  the 
sputum  of  gangrene  (v.  ?*.).    The  cavity  may  be  limited  by  granulations 
and  later  by  connective  tissue,  or  may  gradually  extend,  corroding  more 
and  more  lung  tissue.    Extension  may  also  result  from  aspiration  of  the 
septic  matter  from  the  bronchi  into  other  lung  areas.    Recovery  may 
follow  localization,  organization  of  granulations,  and  contraction  of 
^nnective  tissue.    Microscopically  there  is  (i)  an  inner  zone  of  offen- 
^ve  fluid  or  necrotic  tissue,  bacteria  and  emigrated  leukocytes;    (ii) 
outside  of  this  is  a  zone  of  granulations,  beyond  which  is  (iii)  congested 
^i*  oedematous  lung,    (b)  The  rarer  diffuse  gangrene  has  no  demarka- 
^OD.and  a  large  area,  an  entire  lobe,  or  even  the  whole  lung  may  be 
'^^acerated,  stinking  and  discolored.     The  diffuse  form  occurs  more 
pften  in  the  upper  lobes,  and  in  the  right  more  frequently  than  in  the 
'^ft  side.    In  both  forms  the  sputum  irritates  and  injects  the  bronchial 
Mucosa,  the  bronchial  glands  are  usually  tumefied  and  degeneration  or 
^^tastasis  may  occur  in  various  viscera. 

Symptoms. — 1.  The  spiUum  is  characteristic;  its  presence  is  almost 
*t>solutely  essential  to  a  diagnosis,  and  it  is  absent  only  when  the  putrid 
jocus  has  no  bronchial  connection.  Its  odor  is  extremely  offensive, 
*^cal,  stinking,  garlicky,  or  sometimes  sweetish.  This  odor  is  less 
Marked  in  diabetic  gangrene;  it  is  most  offensive  at  the  moment  of 
*^^uruation,  and  on  standing  may  gradually  lessen.  The  sputum, 
^Wch  is  xK>ided  periodically,  and  sometimes  in  mouthfuls,  is  usually 
f^^Undant  (a  pint  to  a  quart),  is  alkaline,  and  on  standing  separates 
'**to  three  layers,  an  upper  layer  of  foam,  a  middle  one  of  green  or 
pay  serum,  and  a  lower  one  of  green  or  brownish  granular  sediment. 
t^  the  sediment  various  important  structures  are  found;  there  are 
r*Mi/iof  lung  tissue,  which  are  seen  best  against  a  dark  background, 
*^d  which  vary  in  size  from  small  particles  to  pieces  as  large  as  the 
"^Umb  and  show  alveolar  arrangement;  elastic  fibers  are  not  nearly 
w  common  as  they  are  in  abscess  of  the  lung,  unless  the  process  is 
^  acute,  for  a  trypsin-like  ferment  rapidly  digests  the  fibers;  /)//- 
^Vi  plugs  are  usually  found,  consisting  of  detritus  and  bactcTia, 
•"^  emitting  a  most  foetid  odor  (described  under  Putkid  Buonchitis 
A3a> Bronchiectasis)  ;  /on^  fatty  needles  (Virchow),  lung  pigment,  pus 
^,  ltd  corpuscles,  haematoidin,  bacteria,  infusoria,  triple  phosphates, 
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leucin,  tyrosin,  formic  and  other  allied  acids,  phenol,  indol,  skal 

ainmotiia  and  sulphuretted  hydrogen  are  also  found, 

2.  Chest  findinfjs. — Besides  the  findings  of  bronchitis  caused 
the  otfensive  sputum,  signs  of  infiltration  or  ca\ity  formation  are  i 
tained  if  the  focus  is  superficial  and  measures  two  and  a  half  inch 
In  the  cortimon  circumscribed^  form  the  signs  of  cavity  are  identii 
witli  those  in  tuberculosis,  bronchieetasis  or  abscess,  u  f.,  a  tympaw 
note^  increased  vocal  fremitus,  bronchial  or  amphoric  breathing, 
metallic  rales  are  oI>tained  when  the  ca\ity  is  empty,  or  dulness, 
creased  fremitus  and  wx*ak  breathing,  when  it  is  full.  In  the 
diffuse  form  there  are  signs  of  infiltration  as  in  pneumonia,  whi 
signs  are  also  found  in  the  initial  stage  of  the  circumscriljed  gangrej 
Pulsation  of  the  gangrenous  lung  is  very  rare.  The  ^r-rays  are  of  I 
valuable  in  detecting  the  localization  of  the  gangrene.  The  patii 
lies  so  tliat  the  cavity  is  dependent,  in  order  to  avoid  constant  triekli 
of  the  ca^^ty  secretion  into  the  bronchi,  i.  e,,  on  his  back  when  ii 
posterior,  or  on  his  face  when  it  is  anterior  or  in  an  upper  lobe. 

♦i,  Oenerai  sympknm  result  from  the  causal  disease  or  from  sepi 
Remittent  fever,  chills,  sweats,  prostration,  emaciation,  pal  I  or »  raj 
bounding  pulse,  anorexia,  vomiting,  diarrhoea,  leukocj^osis,  albu 
una  and  in  severe  cases  a  profound  t^-phoid  state  mark  the  degi 
of  intoxication. 

4.  Complkaiimt^  may  dominate  the  clinical  picture,  (a)  Pleu: 
(in  12  per  cent.)»  usually  purulent  or  putrid,  may  be  one  of  the  cb 
symptoms,  and  operation  may  e%^acuate  most  offensive  fluid  i^ith  lal 
fragments  of  necrotic  lung,  ib)  Hirmoptysis  is  seldom  fatal  thui^ 
frefjuently  profuse,  and  the  blood  raised  may  be  dark  brown 
Pyopoeumc^thorax,  or  [dj  rupture  into  the  thoracic  wall,  cesophagl 
aorta,  mediastinum,  pericardium,  or  peritoneum  may  occur,  (e)  Th< 
may  be  metastatic  deposits  in  the  brain,  Uver,  joints,  or  muscles, 
Clubbed  fingers  occasionally  result  from  septic  absorption,  (g)  Ail 
loid  degeneration  of  the  liver,  spleen  and  kidneys  sometimes  resuj 
from  chronic  gangrene. 

Course  and  Prognosis. — The  course  may  be  acutep  subacute 
chronic;  in  general  it  is  more  rapid  in  diffuse  (usually  fatal  withii 
week),  and  more  chronic  in  eirciimscrilied  forms  (weeks  to  even  thi 
months).  The  prognosis  depends  on  the  etiologj',  the  physical  strenj 
of  the  patient,  the  degree  of  absorption,  localization  and  surgii 
accessibility  {ik  Therapy). 

Diagnosis* — Exploratory  puncture  is  dangerous,  for  it  favors  « 
fusion,  (a)  In  fwiar  ex  are  the  breath  is  foetid  but  the  sput 
if  any,  shows  no  characteristic  findings  of  gangrene,  (fc)  In  puin 
bronchitis  the  sputum  shows  Dittrich's  plugs  and  foetor.  but  no  fi 
crj^stals,  elastic  fibers,  nor  pulmonary  tissue,  (c)  In  abscess  ela 
fibers  and  pus  are  more  abundant,  the  fatty  crystals  are  oftenef 
sheaths  than  in  long  ueedles,  and  htematoidin  crystals  arc  more 
mon ;  bronchial  plugs  or  foetor  are  absent,  (d)  In  bronchiseia$is  dai 
fibers  are  very  rare  and  lung  tissue  has  never  been  found,     (f) 


TUMORS  OF  THE  LUNO  531 

iyhemdasis  coincidence  of  the  two  affections  and  the  pseudotubercle 
bacillus  {v.  Tuberculosis)  may  alone  cause  confusion. 

Iheatment. — l.  Surgical. — Expectant  treatment  results  in  a  mor- 
tality of  53  per  cent  (Eichhorst)  to  80  per  cent.  (Lenhart^).  In  15 
personal  cases  (a  small  number),  10  (66  per  cent.)  recovered  under 
medical  treatment.  With  operative  treatment  TuflBer  gives  the  death- 
ate  in  72  cases  as  40  per  cent.,  and  Freyhans  in  26  cases,  30  per  cent. ; 
Garrt  in  122  cases  records  66  per  cent,  of  recoveries  and  34  per  cent, 
rf  fatalities.  The  indications  for  treatment  are  (a)  the  vital  indication 
when  acute  gangrene  assumes  the  fovdroyant  type,  or  (6)  when,  in 
chronic  forms,  there  is  no  tendency  toward  spontaneous  healing.  Bull 
iqwrts  recovery  even  in  multiple  gangrene.  Accurate  localization  by 
physical  findings  or  by  the  x-rays,  is  of  course  conditional  and  was 
possible  in  65  per  cent,  of  TuflBer's  series  of  74  cases. 

2.  Expectant  Treatment.— This  is  indicated  in  deep-seated  gan- 
giene,  in  hopeless  metastases  as  those  of  the  brain,  or  in  apparent 
demarkation.  The  patient  should  be  kept  on  his  back  to  avoid 
leakage  into  sound  bronchi.  The  diet  should  be  suflBcient  to  support 
the  strength  and  should  include  full  alcoholic  stimulation.  Carbolic 
add,  balsam  of  Peru  or  creosote  may  be  given  internally.  Turpentine 
is  most  efficacious  when  there  is  a  complicating  hemorrhage  (Skoda). 

TUMORS  OF  THE  LUNO. 

1.  Oarcinoma. 

Cancer  of  the  lung  may  be  primary  or  more  often  secondary  to 
^t  of  the  mamma,  or  of  the  digestive  or  genital  organs.  It  occurs  in 
"•17  per  cent,  of  autopsies  or  in  1.8  per  cent,  of  cancer  autopsies 
(Paesfiler,  quoted  by  Fraenkel).  Most  primary  cases  develop  between 
l^rty  and  sixty  years  of  age.  In  primary  forms  the  sexes  are  equally 
Mivolved  though  Paessler  found  73  per  cent,  in  males;  the  secondary 
fwms  are  frequent  in  women. 

,  Itiology. — ^Trauma  is  an  uncertain  factor.  Cancer  usually  develops 
***  the  bronchi,  in  which  previous  ulceration,  syphilis  or  adherent  and 
'^turing  lymph  glands  are  predisposing  factors.  Carcinoma  probably 
J^y  develop  from  the  bronchial  mucous  glands  or  even  from  the  alveo- 
^  epithelium.  Histologically  the  cylindrical  type  is  by  far  the  most 
^uent,  though  medullary,  scirrhous  and  other  forms  may  be  encoun- 
^.  Cancer  usually  begins  at  the  hilum,  and  may  extend  toward 
"**  pleura,  either  by  contiguity  along  the  bronchi  or  by  the  lymph 
"P^ces.  The  upper  lobes  are  more  often  involved  than  the  lower  ones, 
^  the  right  twice  as  frequently  as  the  left.  The  disease  is  generally 
J'^ilateral.  In  85  per  cent,  of  cases  metastases  occur  in  the  liver, 
j^oncs,  brain,  mediastinum,  testes,  and  kidney.  Secondary  cancer 
*  generally  bilateral;  the  lungs  are  strewn  with  miliary  nodules 
'^fisembling  miliary  tuberculosis,  or  present  numbers  of  larger  nod- 
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ules.    Calcification    and   ossification    may   occur   in    tuniuri^    ofT 

Symptoms. — When  there  is  a  primary  accessible  tumor  in  anotbe^c 

part  of  the  Uody,  the  appearance  of  cyanosis,  dyspnoea,  blood-stainec3i 
sputum »  and  signs  of  lung  infiltration  or  of  cavity,  facihtatc^  a  diag^ — 
nosis  of  lung  metastasis.  Wien  there  is  a  hidden  primary  focus  o: 
a  primary  lung  tumor,  diagnosis  is  often  for  a  long  time  {JiiTleiilt  ot 
impossible. 

1.  Early  General  Symptoms. — These  are  usually  ambiguous;    tiiej 
are  suggestive  of  tul>erculo.sis,  pleurisy,  or  bronchitis,  ail  of  which  may 
indeed  complicate  ncophism.    Thoracic  oppression,  asthmatic  attacks, 
stridor  and  dtf,'<pnaa  result  from  pressure  on  the  trachea  and  vag 
or  wide  substitution  of  tnmor  for  lung  tissue.     Cyanosis,  dyspn<pj^ 
rapid  l>reathing,  fever,  emaciation  and  sweats  may  suggest   miliary 
tuberculosis;  this  resemblance  may  ahso  be  noted  at  autopsy  in  miliar 
carcinosis.     Fever  is,  however,  not  common*    Actual  pain  is  usually 
pleuritic.     Cough  is  common. 

2.  Sputum. — The  sputum  in  over  50  per  cent,  of  cases  is  rathe 
characteristic,  though  it  may  show^  similar  changes  in  tuberculosis  and 
other  affections.  Altered  blood  gives  it  a  reddish-brown  color.  It 
may  resemble  raspberry  jelly  in  hue  and  in  consistency;  it  is  some 
times  grass-green  or  prime-juice  in  color.  Occasionally  niacroscopifl 
and  microscopic  bits  of  cancer  tissue,  in  characteristic  nest-like  arrange 
ment,  are  seen. 

3.  Physical  Signs. — (a)  Inspection:  the  patient  usually  lies  on 
the  affected  side  to  give  freer  play  to  the  sound  lung,  Marke 
ectasia  may  result;  sometimes  the  diseased  side  is  shrunken  fror 
complicating  lung  cirrhosis  or  atelectasis.  Unilateral  retraction  with 
other  signs  indicates  bronchial  stenosis,  (b)  Palpation  elicits  increased 
frcniifm  if  the  tumor  grows  into  the  bronchial  lumen  or  compresses  it 
from  without,  (c)  Percusition  gives  an  irregular  dulntJiSt  increasing 
to  absolute  flatness,  in  outlining  which  the  finger  perceives  greatly 
incrcam'd  rcsiHtance;  it  most  often  occurs  over  an  upper  lobe  or  un<ler 
the  stermi  ni .  f (/)  Auftctdtafton  varies  wit h  the  patency  of  the  bronchus, 
giving  bronchial  breathing  when  it  is  open  and  weak  or  absent  breathing 
when  occluded. 

4.  GompreasioiL  Symptoms. — Besides  the  early  dyspna-a  and  cou^ 
(r.  ^,),  (d)  the  heart  is  often  luxated  or  its  yielding  auricles  al 
crowded,  (b)  The  venous  trunks  suffer  compression  with  frequent 
cyanosis  and  oedema  of  the  face,  neck  and  arras  and  with  dilatation 
of  other  veins  of  the  thorax,  due  to  formation  of  a  collateral  circula- 
tion, (c)  There  is  compression  of  the  vagus,  with  rapid  or  slow  heart, 
aiul  recurrent  larj^ngeal  compression  with  phonic  changes,  (d) 
Dysphagia,  (e)  intercostal  neuralgia  and  brachial  neuralgia  or  par- 
alysis, and  (/)  tracheal  or  bronchial  stenosis  are  other  symptoms  of 
compression. 

5.  Metastasis. — This  occurs  in  85  per  cent,  of  cases;  there  mav  also 
be  extension,  by  contiguity,  to  the  axillary'  or  cervical  glands*         ^^^ 
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6.  Oomplications. — These  include  haemoptysis  from  necrosis  and 
cavity  formation;  gangrene  and  bronchiectasis;  and  pleurisy,  which 
is  usually  serous;  hemorrhagic  effusions  occurred  in  12  per  cent,  of 
Moutard  Martin's  200  cases;  the  fluid  may  resemble  venous  blood; 
adipose  or  chyliform  eflfusions  are  rare;  hydropic,  fatty  and  granular 
cclk  may  be  obtained  by  puncture,  and  Hellendall  advises  aspiration 
for  flocculi  of  tumor  tissue,  with  the  syringe  and  needle  partly  filled, 
with  salt  solution,  before  aspiration.  Carcinomatous  nodes  may  de- 
velop at  the  site  of  puncture,  though  hard  nodules  at  the  site  of  tapping 
not  infrequently  occur  after  puncture  of  simple  pleuritis  and  ascites. 


2.  Sarcoma  and  Lymphosarcoma. 

Sarcoma  and  lymphosarcoma  may  be  primary  or  secondary,  and  are 
more  frequent  than  cancer.    They  probably  begin  chiefly  in  the  lymph 
nodes  of  the  bronchi,  and  oftener  on  the  left  than  on  the  right  side. 
Extension  in  all  directions  occurs  along  the  peribronchial  tissues  from 
the  hilum.    A  primary  very  malignant  lymphosarcoma  develops  in  the 
lungs  of  miners  in  the  cobalt  mines  of  Saxony;  it  causes  75  per  cent, 
of  the  deaths  among  them;  secondary  sarcomata  in  the  liver  are  com- 
mon.  Ulceration  is  less  common  than  in  cancer,  but  the  symptoms 
ftre,  in  the  main,  identical.    Sarcomatous  tissue  is  occasionally  voided 
in  the  sputum  or  aspirated  by  the  exploring  needle.    The  diagnosis  of 
malignant  lung  tumors  must  be  made  chiefly  from  aneurysm  {qi  v.) 
and  pleurisy  {q,  v,).    The  ar-rays  may  be  of  some  value.     There  are 
three  main  clinical  groups,  (a)  in  which  a  neoplasm,  perhaps  its  exact 
tjrpe,  can  be  diagnosticated;   (6)  in  which  some  growth  is  present  but 
cfifferentiation  from  aneurysm  is  uncertain;  and  (c)  in  which  the  dis- 
ease entirely  escapes  detection  or  is  only  suspected. 

Prognosis. — Death  generally  occurs  in  less  than  a  year  with  cachexia 
or  suffocation,  but  it  may  result  in  a  few  weeks  after  the  first  symptoms 
appear. 

Other  Tumors  of  the  Lung. 

Other  tumors,  as  fibroma,  lipoma,  osteoma,  or  enchondroma  are  of 
solely  anatomical  interest. 

Treatment. — ^The  treatment  of  tumors  of  the  lung  is  only  palliative. 
Morphine  must  be  used  when  the  dyspnoea  and  cough  are  extreme. 
rhe  a:-rays  offer  little  encouragcement.  Arsenic  seems  to  help  when 
pven  in  full  doses. 
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CIRCULATORY  AFFECTIONS  OF  THE  LtJNO. 


1.  Acute  Congestion. 


As  a  secondary  lesion  acute  hypercemia  commonly  occurs 
acute  tuberculosis,  pneumonia,  influenza,  effusive  pleurisy,  perl 
rheumatism,  with  inhalation  of  hot  vapors  or  air,  or  with  cardiac  st 
when  extensive  lesions  occur  in  the  lungs  the  obstructed  blood 
seek  other  parts  of  the  lungs  and  possibly  produce  coUateral  congest^ 
though  this  is  justly  disputed.  French  writers  describe  an 
primarif  congestion  to  which  they  give  the  name  of  Woillez  (Jf< 
de  Woillez),  though  it  was  previously  described  by  Dechambre, 
dre,  Bailly  and  Fuuruet.  Its  status  as  an  independent  lesion  is 
ful;  some  cases  are  apparently  larval  or  abortive  pneumonia  w 
occurs  in  any  large  epidemic.  According  to  Carri^re  it  is  due  to  att 
uated  piieuraococci,  which  he  has  demonstrated  by  puncture  of  i 
lung.  Cold,  exposure,  alcoholism,  and  \iolent  exertion  are  allq 
causes.  It  develops  like  pneumonia,  with  chill,  fever  of  lOPto  U 
pain  in  the  side_,  dyspnoea,  cough,  and  a  sputum  which  is  at  first  scai 
and  later  is  more  abundant  and  viscid  but  not  blood-stained.  Physi 
examination  is  said  to  elicit  somewhat  impaired  resonance^  wenk 
occasionally  bronchial  breathing,  rales  which  are  coarser  than  in  pn< 
monia  and  at  times  a  pleural  rub.  All  these  sjTnptoms  and  si| 
strongly  suggest  atypical  fibrinous  pneumonia.  Venesection  and  rm 
dilator  remedies,  as  aconite  or  veratrumj  are  said  to  be  of  benefit. 


2*  Passive  Congestion;   Hypostasis* 


'^ 


In  broken  compensation,  particularly  in  mitral  stenosis,  the  lungs 
distended,  hea\T,  indurated,  pigmented,  and  on  section  ar»" 
red;  this  is  brown  induration  (imluratio  jmlmonum  fuJica).    r  gi 

ally  the  capillaries  are  turgid,  the  connective  tissue  is  increased,  J 
lungs  are  tinged  with  altered  blood  pigment,  and  the  sputum  conta 
the  so-called  heart  cells  (See  Symptoms  of  Valvular  Disease.)  1 
breathing  is  sometimes  puerile  and  the  lung  voluminous. 

Hypostasis  is  a  species  of  passive  congestion  which  results  fli 
weak  heart,  as  in  typhoid  and  other  fevers,  in  old  age,  cachexia?,  m 
asmus,  in  opium  and  other  narcoses,  or  in  apoplectic  and  other  com 
Even  under  these  conditions  it  rarely  occurs  if  the  patient's  positi 
is  changed  every  few  hours.  The  lung  is  dark  red,  engorged  W 
blood  and  serum,  and  may  also  show  aspiration  pneumonia  i 
atelectasis;  the  latter  conditions  are  often  incorrectly  called  hj'posti 
pneumonia.  On  physical  examination,  there  is  moderate  dulness  c({ 
the  lower  lobes  posteriorly;  in  apoplex-v'  this  may  occur  only  on 
paralyzed  side;  the  breathing  is  more  often  weak   than    bronch 
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and  moist  (sometimes  crepitant)  rales  are  heard.    Fever  is  no  part  of 
hypostasis. 

Treatment. — ^Treatment  of  passive  congestion  is  that  of  the  funda- 
mental lesion;  phlebotomy,  cardiac  stimulation  or  even  aspiration  of 
the  right  ventricle  in  broken  compensation  and  in  hypostasis,  frequent 
change  of  posture,  and  cardiants,  are  indicated. 


3.  Infarct;  Embolism. 

Itiology. — Embolism  was  first  observed  by  Laennec;  Virchow, 
Cohnheim  and  Litten  established  its  pathology.  The  most  frequent 
source  of  lung  embolism  is  (a)  fibrinous  coagula  from  the  right  heart> 
the  frequency  and  mechanism  of  which  have  been  discussed  under 
Acute  AND  Chronic  Endocarditis  (mitral  stenosis)  and  Septicemia. 
Qots  may  also  reach  the  lung  from  peripheral  or  peri-uterine  throm- 
boses, and  are  either  simple  (i.  e.,  non-suppurative,  marantic)  or 
inflammatory  and  septic.  Rarer  causes  are  (6)  tumor  or  hepatic  tissue, 
(c)  fat  embolism  after  fractures,  and  liver  injury,  {d)  air  embolism  or 
(€)  parasites  (echinococcus  cysts). 

Pathology  of  Infarction. — ^The  embolus  may  obstruct  a  main  branch 

of  the  pulmonary  artery,  straddle  one  of  its  secondary  bifurcations, 

or  lodge  in  a  smaller  vessel.    Not  every  embolism  produces  an  infarct, 

tor  instantaneous  death  may  occur,  the  occlusion  may  be  incomplete, 

or  collateral  circulation  may  be  possible.    Occlusion  of  an  end  vessel 

Tesults  in  the  hemorrhagic   infarct,  which   is   often    wedge-shaped 

^th  its  base  toward  the  pleura,  is  dark  at  first  and  later  lighter,  is 

airless,  on  section  projects  above   the  cut  surface,  often   measures 

2  to  6  cm.,  and  is  attended  by  extravasation  of  blood  into  the  lung 

cells  and  sustentacular  tissue,  though  the  lung  is  not  torn.    This  is 

known  as  a  fibrinous  or  simple  infarct.    If  the  embolus  contains  pus 

or  putrefactive  microorganisms,  it  develops  into  abscess  or  gangrene, 

Infarcts  occur  oftener  in  the  lower  than  the  upper  lobes  and  more 

^uently  on  the  right  than  on  the  left  side.    They  are  often  multiple. 

Small  infarcts  may  be  wholly  absorbed,  but  the  larger  ones  leave  pig- 

9®nted  cicatrices. 

Symptoms. — (a)  Infarction  of  the  main  pulmonary  trunk  may  re- 

^It  in  immediate  death,  as  sudden  death  from  sitting  up  after  child- 

*^*th.    In  other  cases  death  occurs  in  a  short  time  from  cerebral 

^^«emia  attended  by  convulsions,  dyspncea,  and  cardiac  failure.    The 

*^farct  may  cover  the  greater  part  of  the  lobe  involved ;  if  the  patient 

*^^es  for  some  time,  a  sudden  systolic  murmur  may  develop  over  the 

P^monary  artery  (Litten).    (6)  Infarction  of  a  smaller  vessel  is  often 

^hered  in  with  chill,  vomiting,  dyspnoea,  cyanosis  and  fever,  even 

^th  bland  embolism.    The  sputum  contains  dark  blood  and  there  is  a 

stitch  in  the  side"  from  pleural  participation.    Physical  examination 

^uently  elicits  a  pleural  rub  and  later,  in  some  cases,  slight  dulness, 

*^ally  behind,  between  the  spine  and  scapular  line;  crepitant  rales 
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and  bronchial  breathing  are  frequently  present.     Pyogenic  or  putf 

clotH  cause  abscess,  gangrenc%  empyeoaa,  or  pneumothorax. 

Diagnosis.— Diagnosis   is    often    at    best    a    probability   diagnos 
Sudden  cardiar  failure  is  very  tiifhcult  to  differentiate  from  an  emboli 
occlusion  of  a  main  pulmonar^^  trunk,  especially  when  death  occu 
without  haemoptysis*    The  etiolog\%  the  sudden   onset    and  circui 
scribed   chest   signs    are  of  diagnostic    importance.    Treatment 
solely  in  cardiac  stimulation* 


4.  Sdema  of  the  Ltmgs. 


Etiology. — In  the  etiology  of  this  secondar}',  common,  frequen 
terminal  or  agonal  affection,  three  {mportant  causes  stand  in  the  foi 
ground,  viz,,  hearty  kidnetf  and  lung  diJtecLie.  (Edema  consists  of  tl 
pouring  out  into  the  air  cells  and  interstitial  tissue  of  a  serous  traiii 
udate.  A  precise  classification  of  the  mechanism  of  pulmonai 
oedema  is  difficult:— (a)  Sidsi^  due  to  weakened  heart  is  probably 
most  frequent  mechanism.  Cohnheim  and  Welch  demonstrated 
perimentally  that  it  may  result  from  failure  of  the  left  ventricle  wherei 
there  is  contirnied  activity  of  the  right  ventricle;  this  may  be  coi 
mon  in  the  death  agony,  but  the  exphination  is  not  entirely  satisfactor 
as  cases  of  pulmonary  tedema  occur  in  which  the  pulse  (and  therefoi 
the  action  of  the  left  ventricle)  is  strong;  however,  general  cardifl 
anasarca  may  occur  when  the  radial  pulse  is  apparently  sufficien 
strong,  though  it  is  known  that  die  heart  must  be  w^eak.  Grossman 
advances  the  theory  that  there  is  a  spmsm  of  the  left  ventricle,  Wa 
heart  may  result  from  any  disease  of  the  endo-,  myo-,  or  pericardial 
Sahli  explains  certain  cases  by  (b)  paralt^sis  of  the  pulnumary  vesse 
Under  either  (a)  or  ib)  nephritic  oedema  or  the  toxic  oedemtvs.  such 
those  from  the  iodides,  ether,  pilocarpine  or  muscarin,  may  be  i 
cluffed.  ic)  Inffamm^ifory  wdemaf  such  as  that  around  a  fibrinoi 
pneumonia  and  numerous  other  pulmonary  diseases,  cannot  be  strici 
brought  under  <jedema,  for  it  is  an  exudation,  not  a  transudatioi 
However,  in  this  form  the  pulse  is  usually  strong,  and  there  is  oft' 
fever,  (d)  Ant/forieuroiic  (t*dema  is  sometimes  described.  It  is  all 
possible  that  ie)  occult  changes  in  the  i/oorf  anil  hhodcr.^^fch  are  cauai 
factors.  These  varied  mechanisms,  though  generally  stated  to 
most  common  in  cardiac,  renal,  and  pulmonan'  lesions,  may  al.si>  opci 
ate  in  cachexia,  antemia,  cerebral  disease,  old  age,  and  innumei 
other  conditions. 

Pathology, — Pathologically  redema  may  be  circumscribed  or  ofteiw 
diffuse.  The  lungs  are  large,  hea\7  and  spongjs  they  pit,  and  a 
section,  especially  of  the  bases,  a  frothy,  serosanguineous fluid exml 

Sjnnptoms. — Symptoms  usually  come  on  precipitafehf,  wnth  hurrifl 
breathing,  dyspnoea,  cyanosis  and  carbon  dioxide  intoxication,    T 
spulum  is  copious,  foamy,  serous,  somewhat  resembling  soapsuds, 
at  times  is  tinged  with  blood ;  it  is  rich  in  albumin  and  poor  in  mu« 
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JJ^d  cells.  The  bubbling  breathing  indicates  serum  in  the  alveoli. 
The  second  pulmonic  sound  is  accentuated,  the  pulse  is  weak,  the  lung 
^^te  is  slightly  tympanitic  from  relaxation,  and  coarse  and  fine  rales 
^'^  heard  everywhere.  If  the  lower  lobes  are  filled,  the  physical  signs 
^^y  closely  resemble  those  of  consolidation,  i.  e.,  there  may  be  in- 
p'^ased  fremitus,  bronchial  breathing  and  dulness.  The  diagnosis 
*^  determined  from  the  sputum  and  lung  findings. 

^atment. — ^Treatment  may  be  beneficial  in  some  cases,  though  too 

^'ten  oedema  is  the  death  agony  itself,     (a)  Prophylaxis  concerns  the 

^^Usal  disease,  for  example,  cardiac  weakness,  or  anasarca,  in  cases 

P'   nephritis.     (6)  Rapidly  acting,  dijjusive  stimtdants  are  urgently 

''^clicated   hypodermatically,   as  camphor,  ether,  strophanthus  and 

**^chnine,  and  coffee  or  champagne  by  mouth,     (c)  Morphine  with 

atropine  is  at  times  almost  specific,    (d)  Venesection  relieves  the  right 

*^^^rt  and  therefore  the  lungs,    (e)  Stimidaiing  expectorants,  as  senega 

^^€i  rapid  purgation  by  crotin  oil,  n^iij,  on  the  tongue,  are  sometimes 

^^   Talue.    The  author  has  obtained  no  results  from  the  acetate  of 

■^^d,  which  is  recommended  by  Traube  in  doses  of  gr.  ss  to  i  every 

«our  or  two,  and  by  Nothnagel  in  a  single  dose  of  gr.  x  to  xx. 

6.  H»moptysis. 

Haemoptysis  or  haemoptoe  refers  to  "spitting  of  blood,"  while  pro- 
'use  hemorrhage  is  known  as  pneumorrhagia. 

Xtiology. — (a)  Laryngeal  ulceration  or  inflammation ;   (6)  tracheal 

^ceration  or  aneurysm  bursting  into  the  trachea;    (c)  severe  inflam- 

Jl^tion  or  ulceration  of  the  bronchi,  stasis  from  cardiac  disease, 

"*t>nchiectasis,  putrid  and  fibrinous  bronchitis,  rupture  into  the  air 

Passages   of  aneurysm   or  anthracotic  lymph  glands,  and   thermal, 

^nemical  or  mechanical  irritation  are  etiological  factors;  haemoptysis 

J^y  also  occur  in  the  acute  exanthemata,  in  such  affections  of  the 

Wcod  as  haemophilia,  scurvy,  purpura  haemorrhagica,  and  leukaemia, 

*5^d  in  gout,  renal  disease  and  cholaemia;  haemoptysis  occurring  as 

^carious  menstruation  was  mentioned  by  Hippocrates,  and  though 

''^•e,  is  an  established  variety;  vicarious  haemoptysis  after  ovariotomy 

?^  suppression  of  hemorrhoidal  bleeding  is  still  more  uncommon  and 

r*^  existence  has  been  regarded  with  just  scepticism,    {d)  Lung  disease 

*^  themost  important  etiological  factor,  and  the  chief  lesion  is  (i)  tuber- 

z^osls,  {q,v.)j  which  causes  80  to  90  percent,  of  cases  of  blood-spitting. 

^  is  commonest  between  the  fifteenth  and  thirtieth  years,  and  very 
*^»«ly  occurs  under  six  years  of  age,  as  children  seldom  develop  ca\i- 
^^  As  stated  under  tuberculosis,  it  occurs  as  capillary  or  profuse 
^tnorrhage.    It  was  noted  long  ago  that  haemoptysis  sometimes  occurs 

^JJker  epidemically  among  tuberculous  cases;   in  such  an  outbreak, 

^Jdc,  Itavanell  and  Erwin  found  the  pneumococcus  in  the  sputum. 

^)  Infarcts  are  usually  characterized  by  haemoptysis,     (iii)  Pneu- 

^'^onia,  abscess  and  gangrene;   (iv)  tumors;    (v)  parasites  of  the  lung, 
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echinococcus,  filiaria,  gregarina,  dlstoma  and  actinomycosis;  and  0 
syphilis  and  leprosy,  are   more  uncommon   causes,     (e)   Hflemopty« 
nervosa  is  most  rare,  though  authentic  cases  have  occurred  in  cerel)ri 
traumatism,  hysteria   (where  it   has  caused  death),  epilepsy  and  ii 
some  other  neuroses.     (/)  A  toxic  ha?moptoe  may  occur  from  mereurj 
or  iodide,  but  it  is  very  rare. 

Symptoms. — Symptoms  may  follow  those  of  the  causal  disease,  as  - 
tuberculosis,  mitral  stenosis,  or  aneurysm,  or  they  may  develop  in 
apparent  health.  Hiemoptysis  is  m  itself  only  a  symptom.  Blood 
poured  out  into  a  cavity  or  into  the  lung  substance  is  not  always 
voided,  especially  in  very  weak  or  moribund  persons.  Prodromes  are 
unusual;  wUkout  other  warning,  a  salty  taste  in  the  mouth,  substernal 
warmth,  a  sense  of  vSomething  rising  from  the  chest,  and  coughing,  are 
followed  at  once  by  a  few  spoonfuls  or  more  of  blootL  At  times  a 
previously  mucous  sputum  may  be  accidentally  noted  to  be  blood- 
stained. The  blood  varies  in  amount  from  the  merest  stain  to  5  quarts 
(Laennec);  it  may  appear  but  once  or  may  recur  several  times.  It 
is  generally  bright  red  and  well  mixed  with  air;  the  formation  of 
rouleaux  is  uncoramoTK  If  the  blood  has  clotted  in  the  lung  or  air 
passages,  the  clot,  too,  is  mixed  with  air  and  perhaps  with  mucus. 
Casts  of  the  bronchioles  may  be  voided.  If  there  is  gangrene  or  abscess, 
the  blood  may  be  brown  or  buff*eolored  and  the  red  cells  may  be 
disintegrated.  Brown  hiemosiderin  granules,  or,  if  the  blood  has 
remained  in  the  clot  two  weeks,  hfematin  crystals  may  occur*  Asthma 
crystals  are  occasionally  seen. 

Physical  findings,  other  than  those  of  the  fundamental  condition, 
are  frequently  lacking;  if  the  blood  obstructs  a  fairly  large  bronchus, 
there  may  be  bronchial  breathing,  bronchophony,  increased  fremitus, 
and  dulness  if  the  affected  area  measure  2  by  5  cm.  In  the  bronchioles, 
blood  gives  rise  to  small  rales,  in  the  bronchi  to  coarser  rale5. 

Complications.— Fever,  aside  from  the  causal  disease,  may  r^uk 
from  resorption  (ferment  fever).  Urobilin  icterus,  functional  heart 
murmur,  relaxation  of  the  right  heart,  albuminuria  and  puffines5  of 
the  ankles  are  possible  but  not  conspicuous  complications. 

Diagnosis, — Examination  of  the  nose,  gums,  throat  and  larynx 
reaclily  exelodes  hemorrhage  w^hich  may  simulate  hjcmoptoe.  It  is 
often  difficult  to  distinguish  at  the  time  of  bleeding  between  arterial 
and  capillary  or  between  bronchial  and  pulmonar}*  bleeding,  but  the 
question  may  be  decided  by  the  history,  by  later  physical  examination 
and  by  the  clinical  evolution, 


HiElIATfiAIESIS.- 


-va- 


-H^MOPTTSIS, 


(a)  The  blood  is  acid  (unlfiM  a 
large  amount  is  voided). 


very         Is  alkaline 


(b)  The  patient  nearly  ahvaj^  recognizini?  wliether  it  is  vomited  or  coughfxl  up* 
(Blrxid  from  the  lung   is  very  rarely         (Hiiunoptyaifl,  ver>*  rarely, 
swallowed  and  then  vomited.)  »emual  vomiting,) 
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{c)   Is  often  dark  (though  large  amounts        Nearly   always   bright    ^though   when 
of  bright  red  blood  may  be  vom-  stagnating  in  a  cavity  it  may  become 

ited,  as  in  ulcer).  dark  or  bufiF). 

(i)    Is  mixed  with  food,  HCl,  ferments,       Mixed  with  air^  which  is  also  found  in 
etc.  the  clots.    (Not  infrequently  tubercle 

bacilli,  heart  ceUs,  etc.,  are  found.) 

(e)     In  10  to  15  per  cent,  of  cases  blood        Is  very  rarely  in  stools, 
is  in  the  stools. 

Trognosifl  and  Ootirse. — The  duration  is  variable,  but  spontaneous 

cessation  is  the  rule.     The  immediate  prognosis  is  good,  as  early 

death  from  hemorrhage  is  rare,  except  in  cases  of  profuse  pneumor- 

rhagia,  resulting,  for  instance,  from  aneurysmal   rupture,  and  even 

here  the  patient  may  live  years  after  the  aneurysm  has  broken  into 

the  lung  substance.     Drowning  or  suffocation  of  the  patient  in  his 

own  blood  is  rare.    The  final  outcome  depends  on  the  etiology.    In 

Ware's  386  cases,  16  per  cent,  recovered. 

Treatment. — Prevention. — In  tuberculosis  {q.  v.)  the  patient  should 
be  kept  quiet,  the  cough  should  be  suppressed  and  exertion  and  vocal 
efforts  should  be  avoided;  in  heart  disease  and  marantic  thrombosis, 
rest  is  indicated  to  obviate  detachment  of  the  thrombi. 

Therapy. — Absolute  physical  and  mental  quiet  should  be  enforced 
when  hsemoptysis  occurs.  No  movement  should  be  allowed;  coughing 
should  be  suppressed  by  hypodermatic  injections  of  morphine,  which 
also  allay  the  attendant  mental  excitement  (opiates  are  not  to  be 
employed  in  cases  of  very  large  hemorrhages,  for  bronchial  occlusion 
may  result).  The  patient  should  be  assured  of  a  favorable  outcome; 
no  physical  examination  should  be  made  except  auscultation  of  the 
chest  in  front,  and  this  should  be  done  only  if  necessary,  for  immediate 
treatment  takes  precedence  of  diagnosis;  if  rales  indicate  which  side 
the  hemorrhage  is  on,  the  patient  should  lie  on  that  side  to  prevent 
aspiration  into  the  contralateral  bronchus. 

Arterial  pressure  should  he  reduced  by  administration  of  aconite  or 
veratnim,  which  lessen  tension  in  both  the  pulmonary  and  arterial 
circulation.  A  liquid,  simple,  spare  diet  should  be  given.  Alcohol, 
coffee,  tea,  strychnine,  and  digitalis  should  be  interdicted.  Even  if 
the  patient  collapses  cardiants  should  be  avoided,  for  syncope  is 
nature's  readiest  haemostatic;  the  old  custom  of  venesection  in  this 
^y  promoted  thrombosis.  Cardiac  excitement  is  lessened  by  placing 
a  large  ice-bag  over  the  precordium.  Active  purgation  by  croton  oil 
^  very  beneficial. 

^f^niostatics  are  not  proven  to  control  the  lesser  blood  circuit, 
^hich  appears  to  be  rather  independent  of  drugs  which  operate  on 
the  arterial  circuit.  Ergot,  if  anything,  rather  raises  the  blood  pressure 
in  the  lungs  and  should  therefore  seldom  be  given.  Calcium  chloride 
P-  ^  to  X,  and  common  salt  on  the  tongue  are  of  some  value  (salt 
^^reflexly,  by  way  of  the  vagus,  on  the  pulmonary  vessels).  Gelatin 
(2  per  cent.)  may  be  used  in  urgent  cases  and  the  beneficial  effects  of 
turpentine  have  long  been  known.    Nature,  as  a  rule,  effects  the  cure; 
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drugs  do  not,  thougli  opiates  reinforce  nature.    Hippocrates  employi 
ligature  of  tlie  extremities,   ?\  i\,  binding  tightly  for  a  few  minut 
the  vessels  of  the  groin  and  axilla ^  iu  order  to  lessen  the  return  flow  oi 
blooil  toward  the  point  of  hemorrhage.     Artificial  pneumothorax,  to 
compress  the  bleeding  lung,  has  been  advocated  in  cases  of  desperate 
profuse  and  persistent  haemoptysis. 


PARASITES  OF  THE  LUNG. 


EcMqococcus  of  the  Lung, 


Man  may  become  infected  with  the  tinea  ecliinococcus  from  dogs 
by  their  licking  their  master*s  hands  or  from  feeces  coDtaminating 
human  food,  especially  vegetables.  The  unilocular  form  is  much 
more  common  than  the  mtiltilocular.  Infection  occurs  either  {a) 
primarily,  the  embryo  skipping  the  liver,  or  (b)  much  more  often 
secondarily,  by  metastasis  or  breaking  through  the  diaphragm  from 
the  liver.  According  to  Neisser's  figures  from  900  cases,  50  per  cent 
occurs  in  the  hver,  9  per  cent,  in  the  kidneys,  S  per  cent,  in  the  cran- 
ium and  7  per  cent*  in  the  lungs.  The  small  miliary  white  cysts  may 
grow  to  the  size  of  an  adult's  head.  They  may  calcify,  indurate,  sup* 
purate,  putrify  or  rupture  into  contiguous  parts  (See  Animal^ 
Parasites),  ■ 

Sjrmptoms. — Many  cases   produce   no    symptoms    and    are   unex- 
pected findings  at  tlie  post  mortem,    Dieulafoy  described  three  clinical 
stages: — (o)  the  initial,  (6)  the  tumor  stage  and  (c)  the  suppurative 
or  rupture  stage,     (a)  The  initial  stage  often  has  no  symptoms,  but 
may  be  markefl  by  scanty  capillary  hiemoptysis,  cough,  emaciation 
and  possit>ly  fever,  all  of  which  may  closely  simulate  incipient  phthisis*J 
ib)  In  the  iiimoT  -tiage,  there  is  bronchial  (or  weak)  breathing,  increasefiJ 
fremitus  and  circumscribed  duhiess,  which  occurs  in  the  lower  lobea 
and  twice  as  frequently  on  the  right  side  as  on  the  left;   it  sometime 
causes  bulging  of  the  chest  walb    There  is  a  sharp  transition  l>etweeal 
it  an<l  the  note  of  the  sound  contiguous  lung.    Dislocation  of  the  hearty 
compression  of  the  lung  and  other  lu:xations  may  occur.     The  x-rays 
often  confirm  the  physical  signs*     The  dulne^s  curves  upward,  but 
IS  quite  d liferent  from  the  curve  of  pleuritic  effusion  which  is  concavel 
upward.    Tumor  of  the  lung  give5  a  larger,  harder  flatness.    Puncture  ^ 
{v.  L)  reveals  a  clear,  aseptic  fluid  of  L009-15  specific  gravity  with 
little  or  no  albumin,  verj^  rich  in  sodium  chloride  and  the  characteristic _— 
succinic  acid;  the  inosite  is  of  no  practical  importance;  the  bookletsfl 
are  pathognomonic,     (c)  In  the  stage  of  suppuration  or  rupture,  as 
in  liver  echinococcus,  rupture  may  occur  into  the  pleura  (in  which 
primary  disease  is  25  times  as  rare).    Pneumothorax  may  result.     Farfl 
oftener  rupture  into  a  bronchus  occurs,  with  pain,  dyspncea,  rolIapse»  ™ 
and  sudden  "mouthful'*  expectoration  of  pus,  small  vehicles,  lamel* 
lated  cyst  wall  and  booklets.    At  the  time  of  rupture  a  curious  urticaria 
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**^velops  (Finsen)  which  is  probably  toxic  as  the  fluid  from  echino- 
P^^^^^us  cysts  produces  it  when  inoculated  into  animals.  Profuse 
*^^moptoe  is  common.  If  it  comes  from  the  liver,  the  sputum  is  ochre- 
y^How  from  undissolved  bilirubin,  even  when  there  is  no  direct  con- 
^^<?tion  with  the  bile  vessels;  cholestearin  is  often  present.  The 
y^^iicles  or  cyst  wall  may  cause  suffocation.  Rupture  may  also  occur 
^^to  the  pericardium,  stomach,  or  peritoneum.  In  this  stage  hectic 
*  ^ver  is  usual. 

Diagnosis. — Diagnosis  is  determined  only  from  the  sputum,  or  from 
F^^ncture  which  has  decided  dangers,  as  sudden,  probably  toxic  death 
*^    «  common  sequel. 

«^     Prognosis. — ^The  course  varies  much.    A  cyst  in  two  or  three  months 
"^>comes  as  large  as  a  hazelnut,  and  in  five  months  as  large  as  an 
^^**3Bnge  (Dieulafoy).    Death  may  result  from  suffocation,  hemorrhage, 
S««.»grene,  hectic  fever  or  toxeemia  from  rupture  or  puncture. 

Tlteatmeilt. — If  puncture  is  made,  and  is  followed  by  severe  symp- 
*ok3m,  the  case  should  be  instantly  operated.  There  is  no  medical 
^^■^esatment.  Without  surgical  intervention  57  per  cent.  (Heam)  to  66 
I>^x-  cent.  (Davaine)  die.  Tuffier  and  Garr^  report  but  10  per  cent. 
^■^OTtality  with  operation. 

Distoma  of  the  Lung. 

This  affection  was  first  described  by  Baelz  in  Japan,  Formosa  and 
^^or«a.    The  worm  is  plump,  wide,  egg-shaped,  measures  8  to  10  x  4 
"^o    6  mm.,  is  brownish  red  and  is  provided  with  two  small  suckers. 
1^3  eggs  are  oval,  brown  and  measure  0.08  to  0.1  x  0.05  mm.     Little 
known  of  its  origin.    It  is  found  in  the  bronchi  and  in  the  infarcts 
^«^d   cavities  which  it  produces.     The  cavities  contain  red  disks,  a 
Kiucoid  substance  and  shreds  of  lung  tissue,  and  are  surrounded  l)y 
fibrous  tissue.     The  parasite  is  also  found  in  the  liver,  diaphragm, 
's^esentery  and  brain.    The  course  of  the  disease  is  chronic,  though 
tt^ost  cases  terminate  favorably;  it  is  marked  by  (a)  bronchitic  symp- 
toms, (b)  hsemoptysis  and  (c)  a  viscid  clear  sputum  in  which  minute 
t^ix>WTiish-red  dots,  the  distoma  eggs,  are  seen.    In  exceptional  cases- 
de^ith  results  from  emaciation,  exhausting  haemoptysis  or  brain  em- 
bolism. 

T'ztberculosisy  syphilis^  and  actinomycosis  of  the  lung  are  described 
under  Infections. 
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DISEASES  OF  THE  PLEURA, 

(A).  PLEURISY. 


Definition.— Pleurisy  is  an  inflammation  of  the  pleura,'^ 
ED  a ry  but  usually  secondary  to  tuberculosis  or  other  lung  disease^geti 
infections,  septica.»mic  affections  and  various  diseases  in  cantigu 
tissues  or  organs. 

Pleurisy  constitutes  about  3  per  cent,  of  internal  maladies  am 
the  most  common  of  all  post  mortem  findings  (in  over  50  per  eel 
It  is  susceptible  of  division  into  infinite  varieties,  acute,  subacuti 
chronic  according  to  its  course,  dn^  or  efTusive  according  to  its  < 
sistence,  primary  or  secondary  as  to  its  cause,  diflfuse  or  circumscri 
as  to  its  distribution  and  serofibrinous,  hemorrhagic  or  suppura 
as  to  its  nature.  Any  such  classification  is  more  or  less  arfific 
whence  it  seems  preferable  to  describe  first  all  its  symptoms  and  gn 
special  types  later. 

Etiology. — 1.  Tubtrculosis. — So-called  primary »  spontaneous 
crjptogenetic  pleurisies  are  often  tuberculous  (Barrs,  Netter,  Lema 
Yaillard,  Coston  and  Dubville).  Landouzy  considers  that  98  pere 
of  all  pleurisies  are  tuberculous  and  that  t>0  per  cent,  of  all  casej 
phthisis  pass  through  the  so-called  pleuritic  a  Jriffore;  Netter  hi 
that  70  to  SO  per  cent.,  and  Ashoff  that  nearly  all  ** primary"  C4| 
are  tuberculous.  Thirty-two  per  cent,  of  Osier's  cases  were  tube] 
lous,  32,6  per  cent,  of  Bowditch*s  and  40  per  cent,  of  Fledge-s  ctt 
Le  Damay  in  55  ** primary'*  pleurisies  proved  by  inoculation  that 
per  cent,  were  tuberculous.  Trauma  favors  development  of  till 
culous  pleurisy:  The  causal  lesion  may  be  recognized  at  autopsj 
calcified  bronchial  glands  or  in  small  lung  foci.  Tuberculous  pleui 
i.s  often  bilateral.  Non-tuberculous  pleurisy,  by  causing  adheiii< 
may  sometimes  favor  the  development  of  pulmonarv-  tubertMjlc 
Its  special  relations  will  be  discus^sed  later. 

2.  Diseases  of  the  Luiig  Siibfltance. — Such  diseases  as  pneuino^ 
abscess,  gangrene,  infarcts,  tuberculosis,  tumors,  pneumothorax,  eel 
ococcus,  tertiary  syphilis,  and  actinomycosis  are  etiological  facta 
according  to  Koplik,  95  per  cent,  of  pleurisies  in  children  follow  pd 
monia.  It  is  less  frequent  in  diseases  invoI\ing  the  bronchi,  al 
grippe  or  measles. 

3.  Acute  Infections. — Rheumatism,  sepsis,  puerperal   fever,  ea 
and  pericarditis,  variola,  scarlatina,   measles,  diphtheria  and  o( 
acute  infections  may  result  in  pleurisy.     It  develops  in  about  2 
cent,  of  typhoid  cases;   it  may  develop  in  secondary  svphilis  witi 
lung  lesions  (Chantemesse  and  Widal),  probably  from  toxiemia* 

4.  Diseases  of  Adjacent  Organs. — (a)  Intrathoracic  aflfectioiis« 
volving  the  ribs,  spine,  oesophagus,  mediastinum,  lymph  glandSi  i 
phragm,  and  pericardium ;   (6)  abdominal  affections^  as  of  tlic  i 
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spleen,  or  liver  (abscess,  tumor, or  cirrhosis  [in  16  per  cent.]),  subphrenic 
abscess,  suppurative  or  tuberculous  peritonitis  (in  26  per  cent.)i  peri- 
nephritic  abscess,  abdominal  malignancy,  etc.,  may  promote  pleurisy; 
pleural  infection  may  occur  by  direct  local  invasion  or  by  the  lymph 
^nd  blood  streams;  in  neglected  appendicitis,  hepatic  and  diaphrag- 
niatic  invasion  occurs,  followed  by  pleural  infection. 

S.  Tumors. — Ek^hinococcus  and  endothelioma  (Wagner  and  Fraen- 
"^el)  are  the  most  important  types.  According  to  Neelsen,  endotheli- 
o^na  is  an  infectious  process,  a  lymphangitis  prolif erans  (Schwenniger) 
^^  according  to  Schottelius  it  is  a  lymphangitis  carcinomatosa.  The 
pleura  swells  and  develops  callosities  or  adhesions.  Carcinoma,  sar- 
coma,  ecchondroma,  and  rarely  lipoma  are  also  factors;  pleural  neo- 
plasms are  far  more  frequently  secondary  than  primary. 

^-  Altered  Oonditions  of  the  Blood  (Dyscrasia). — Gout,  nephritis, 
Scurvy,  and  tertiary  syphilis  are  often  causative  of  pleurisy;  these 
^nditions  frequently  produce  bilateral  pleurisy  and  result  possibly 
*roin  chemical  products  or  from  reduced  physiological  resistance, 
^uich  predisposes  toward  various  infections. 

7.  Terminal  Infections. — Various  forms  of  sepsis  are  often  fatal  to 
subjects  of  chronic  disease  of  the  heart,  liver  and  kidneys;  bilateral 
pleurisy  is  frequent. 

B.  Age,  8ez,  Loealiiation. — Age:  most  cases  occur  between  the 
\^entieth  and  fiftieth  year,  but  no  person  is  exempt,  from  intra-uterine 
*^'^  to  extreme  old  age.  Sex\  Eichhorst  observed  pleurisy  in  3  per 
^nt.  of  all  his  male  and  2  per  cent,  of  all  his  female  cases,  and  found 
*Oe  following  localization:  right-sided  in  54  per  cent.,  left-sided  in  42 
P^**  cent.,  and  bilateral  in  4  per  cent.  Cases  following  nervous  disease, 
^Id  or  exposure,  venous  thrombosis,  or  trauma  can  usually  be  brought 
^^thin  the  above  given  classification. 

fiiCtariology, — ^The  etiological  classification  above  given  does  not 

^^Tespond  to  the  bacteriological  division.    Suppurative  pleurisy  may 

r^^ult  from  the  streptococcus,  pneumococcus,  tubercle  bacillus,  or 

■^as  often  from  the  staphylococcus,  or  typhoid  or  colon  bacilli ;  serous 

pleurisy  may  be  due  to  the  tubercle  bacillus  or  to  the  pyogenic  organ- 

J^'Xis.     The  frequently   negative  cultural   results   have   favored   the 

■hypotheses  that  chemical  products,  such  as  retained  urinary  substances 

'*^    uraemia  or  tuberculin   in   phthisis,   may  of  themselves  produce 

Weurisy,  or  that  bacteria  produce  pleurisy  and  then  die.     It  must  be 

"J^^Hembered  that  cultures  are  usually  made,  not  from  the  pleura 

^"•"^ectly,  but  from  the  fluid  effused  from  it.    The  organisms  found  are 

5^^st  frequently  the  pneumococcus,  tubercle  bacillus  and  streptococcus, 

^^  often  the  staphylococcus,  pneumobacillus  of  Friedlaiider,  typhoid, 

^^lon,  influenza  (in  two  cases  only)  and  diphtheria  bacillus,  gonoco((  us, 

^y  fungus, glanders  bacillus, Micrococcus  tetra^enus,  aiul  SlicTococcus 

pyogenes  tenuis,    (a)  Purulent  pleurisy  (empyema)  is  most  often  due 

^  the  streptococcus  in  adults  and  to  the  pneumococrus  in  children. 

"^oout    10   per  cent,  of  empyema   is    tuhereulous;    empyema  ^iviii^ 

*^^  results  culturally  or  by  inoculation  is  usually  tuhereulous  and  may 
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h^  regarded  as  a  cold  abscess  of  the  pleura  (Kelsoh  and  \  ailiar 
Tlie    staphylococcus,   Micrococcus  tetragenus    and    pyogenes   lenuisj 
pneiimobacillus,  typhoid  and  colon  bacilli  are  infrequent  factors.     (t)| 
Serou.s  plcurist/  is  usually  tuberculous,  as  shown   by  the  constantly 
increasing  percentage  of  cases  in  which  inoculations  are  succe^uLl 
It  was  formerly  stated  that  tubercle  bacilli  are  not  frequently  found,! 
and  that,  when  found,  their  presence  suggests  a  direct  communicatioM 
with  a  tuberculous  focus  in  the  lung  or  lyraph  glands;   negative  result 
are  due  either  to  an  insufficient  amount  of  fluid  (less  than  10  to  20 
c,c.)  being  inoculated,  or  to  the  effusion  being  due  to  toxins  rather 
than   to  the  microorganisms  themselves.     Eichhorst   found   tubercle 
Ivacilli  by  ilirect  examinations  in  but  lo  per  cent,  of  serous  pleurisies, 
though  his  inocolations  were  positive  in  62  per  cent.     Jousset  recom- 
mendefl  that  the  fluid  be  allowed  to  coagulate  and  the  clot   digested 
with   pepsin,   centriftiged   and   then  stained;    his  method   is   termed, 
inoscopy,     ic)   Most  cases  of  so-called  primary  pleurisy  which  are  non^ 
tuberculous  are  due  to  FraenkeFs  pneumococcus,    {d)  Meta-  and  para«| 
pneumonic  pleurisy  is  most  frequently  due  to  the  pneumococcua,  bui 
also  to  the  streptococcus  and  staphylococcus,  even  when  no  pus  ij 
formed,  althougli  mixed  infections  have  a  tendency  to  suppuration. 

SjmnLptomatology.^Physical   findings  are  absolutely  essential   for 
diagnosis  and   all   subjective  symptoms  are  ambiguous  or   may   be^J 
wholly  absent.    In  the  main,  all  types  have  jnuch  the  same  signs  which^l 
dilfer  more  quantitatively  than  tjualitatively;    serous  pleurisy  neariy    «I 
always  shows  friction,  and  fibrinous  pleurisy  is  almost  always  accom- 
panied by  some  exudation. 

ImapectioE.  — (a)  Inspiratory  retraction  of  the  intercostal  spaces  mayj 
result  from  imperfect  ingress  of  air,  from  pain  or  from  adhesions. 
Rpigastrit*  retraction  during  inspiration  is  due  to  contraction  of  tbe^ 
diaphragm*     (b)  The  patient  often  Hes  at  first  (during  the  dr}'  stage)J 
on  the  sound  side  to  avoid  paiii  from  pressure  on  the  inflamed  surfaces;] 
later  (during  the  exudative  stage)  he  lies  on  the  diseased  side  in  ordc 
to  allow,  for  mechanical  reasons,  a  freer  expansion  of  the  sound  lung, 
especially  when  the  exudate  is  large.    Traube  believed  that  continued 
lying  on  the  diseased  side  aggravated  pain  by  congesting  the  pleural 
and  subpleural  veins.    The  patient  may  sit  up  for  breath,  or  assume 
the   diagonal   decubitus    (Andral).      (c)  Ecia^m    (distention)   of   the 
affected  side  occurs  especially  in  children,  and  is  determinetl  by  men- 
suration and  inspection.     The  interspaces  are  obliterated,  the  costal 
arch  is  immobile  during  respiration,  the  skin  glistening,  the  spine 
curved  toward  the  diseased  side,  the  shoulder  higher  and  the  nipple] 
and  scapula  are  further  from  the  median  line.     The  right  chest  is 
normally  one  or  two  centimeters  larger  than  the  left;  again,  the  8ound ' 
side  usually  measures  three  centimeters  more  than  its  normal  dimen- 
sions (or  more  than  the  diseased  side)  on  account  of  compensatory . 
emphysema  (Gerhardt  and  Kerlias).     In  some  cases  of  very  la 
effusions  the  writer  has  observed  an  apparent  retraction  of  the  i 
eased  side,     (d)   Respiratory   nwvevunl  of   the   affected  side   u 
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^«a»erf  or  absent  in  both  dry  and  exudative  pleurisy.    Respiration  is 

'^flexly  decreased  on  the  diseased  side,  and  at  times  occurs  somewhat 

^^«T  than  on  the  sound  side,  i.  e.,  the  breathing  lags  on  the  diseased 

^de.    The  frequency  of  respiration  is  increased  from  lung  compres- 

^^on,  pain,  heart  luxation,  the  low  diaphragm,  fever  or  oedema  and 

I^resis  of  the  intercostal  muscles.    Pain  alone  may  reflexly  decrease 

^^^  respiratory  expansion,  and  variation  on  the  same  side  may  occur, 

^-bere  being  more  movement  above  and  less  below,     (e)  The  or-rays 

^^ften,  but  not  always,  show  a  dark  shadow.    (/)  Inspection  also  reveals 

^^ajiosis,  oedema  of  the  chest  wall  (in  suppurative  pleurisy  and  oc- 

^^^^^ionally  in  other  forms),  dislocation  of  the  apex  beat,  substernal 

I>ul5ation,   venous   pulsation;    (g)   absence    of   Litten's    phenomenon 

•"Hd  (A)  rarely  pulsation  of  the  effusion,    (i)  C.  L.  Greene  describes  a 

rfiythmic  lateral  displacement  of  the  heart  peculiar  to  pleurisy:   '*  Such 

iJiovement  is  most  marked  in  medium-sized  effusions.     The  heart 

Approaches  the  affected  side  in  inspiration  and  moves  outward  in 

^^xpiration.    The  extent  of  movement  is  variable,  but  often  amounts 

to  two  inches.     It  may  be  measured  by  fluoroscopic  examination, 

«tuscultatory  percussion,  or,  in  the  case  of  right-sided  effusions,  by 

simple  deep  percussion  of  the  free  cardiac  border,  or  in  some  instances 

V>y  mere  inspection  of  the  apex  beat.    Deep  breathing,  and  especially 

forced  expiration,  are  essential  to  the  success  of  the  maneuver,  and  to 

obtain  this  morphine  must  sometimes   be  administered.     Marked 

rhythmic  lateral  movement  has  not  been  found  by  the  writer  in  pneu- 

iK^onia,  tuberculous  infiltrations  of  the  lung,  malignant  disease  of  the 

pleura  or  lung,  or  in  subdiaphragmatic  abscess." 

hlpation. — Palpation  confirms  the  findings  of  inspection,    (a)  An 

^pand  down  (less  often  horizontal)  friction  rub  is  felt;   it  increases 

On  pressure,  which  also  increases  the  pain  and  tenderness,  and  it  is 

^emore  readily  distinguished  the  coarser  the  rub  and  the  more  capable 

*J^«  chest  wall  of  vibration.    It  is  usually  absent  in  obese  individuals. 

*  he  friction  develops  before  the  effusion,  is  often  present  with  it,  and 

^ter  it  is  absorbed.     The  rub  is  due  to  roughening  of  the  pleura, 

^hich  loses  its  glistening  appearance  and  looks  like  glass  upon  which 

I        One  has  breathed  (Klebs);    the  two  raw  pleural  surfaces  scrape  on 

j         ^*ch  other.    It  may  be  very  transient,  lasting  a  few  hours  or  days,  or 

I         ^^vea  disappearing  when  the  patient  takes  a  deep  breath;   or  it  may 

I        ^st  for  months,  or  even  years.     (6)  Pressure  on  a  tender  interspacre 

^       during  deep  inspiration  may  cause  a  sudden  contraction  of  the  upper 

■  t?*^^'  ^®  rectus  muscle  on  the  side  of  lesion  (Schmidt),     ic)   Vocal 

■  V^^itus^  normally  greater  on  the  right  than  on  the  left  side,  varies 
?**<>fding  to  the  level  at  which  it  is  tested,  (i)  Above  the  effusion  it 
^  normal,  (ii)  Near  the  spine,  over  the  compressed  and  relaxed 
Iritis  increased,  (iii)  Below,  it  is  weak  or  absent,  from  exudation 
^thick  fibrin  or  fluid,  though  less  change  is  ()l)served  in  drv  pleurisy 
l^in  the  effusive  form.  Irregular  findings  are  (hie  to  the  presence 
J*»dhesions  bringing  the  lung  closer  in  some  phiees  than  in  others 
*^wic  chest  wall.    The  condition  of  the  lung  and  the  hroneliial  seere- 
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tioD  are  important  in  diagnosis,  whence  before  testing,  the  pat 
should  cough  and  take  a  few  deep  breaths.  The  results  are  irregi 
in  cases  of  loeulated  effusion,  (d)  By  tapping  with  the  finger 
the  increajied  resistance  is  clearly  palpated,  (e)  (Edema  of  the  c 
wall  on  the  diseased  side  may  be  inflammatory  (in  serous  els  wel 
in  purulent  pleurisy),  or  mechanical  and  more  intense  from  pre^a 
on  the  azygos  or  hemiazygos  veins.  (/)  Fluctuation  is  rarely  palpa 
and  only  in  cases  of  great  effusion.  It  is  elicited  by  pressing 
fingers  of  one  hand  upward  toward  the  diaphragm  with  the  fingei 
the  other  hand  in  the  interspaces,  (7)  Palpation  also  determines 
d Cheated  apej;  beatj  the  dislocated  liver  or  spleen,  the  bulging  of 
diaphragm  and  sometimes  a  furrow  between  the  diaphragm  and  t 
(Stokes), 

Percusaion.^ — Percussion  is  negative  in  dry  pleurisy^  except  w 
there  is  a  very   thick    fibrinous  exudate,  which   may   cause   dull 
and  weak  breathing;  after  an  etfusioM  has  resorbed.  the  plastic  lyn 
which  is  left  may  cause  dulness.     When  there  is  effusion  (a)  d%d\ 
is  found  between  the  fifth  and  eighth  ribs  in  the  left  axilla  or  on 
right  side  over  the  liver  and  posteriorly.    Dulness  may  also  result  fi 
old  adhesions,  atelectasis  of  the  lung,  great  fibrin  formation  in 
pleura^  or  a  very  thick  chest  walk    As  in  pneumothorax,  distentio: 
the  lungs  and  calcification  of  the  ribs  may  somewhat  obscure  the  < 
ness  of  an  effusion.     In  doubtful  cases  the  apparently  sound 
should  be  percussed  first.    According  to  Ferber*s  experiments  on 
cadaver,  thirteen  ounces  (400  cc)  of  fluid  are  necessary  in  the  aC 
for  recognition  and  four  ounces  (120  c.c)  in  children;    post  raort 
experiments,  however,  do  not  exactly  fulfill  the  conditions  obtJiin 
during  life.    The  effusion  must  be  one  inch  (2  c.c.)  thick  toproJH 
dulness.     Sometimes,  however,  even  six  to  seven  ounces  (200  c. 
which  produce  a  dulness  two  fingers  in  height,  may  be  recognrJ^ 
In  some  doubtful  cases  smaller  amounts  may  be  detected,  as  pn^i 
by  puncture,  especially  in  persons  having  thin  thoracic  walls,  a.*» 
children  and  women.    I^ight  percussion  is  necessarv'  when  the  effujndl 
are  small,  lest  other  normal  parts  be  brought  into  vibration,    Bffi 
percussion  the  patient  should  brc^athe  deeply  several  times  to  elimini 
partial  collapse  of  the  lung  and  impaired  ingress  of  air  from  accunJ' 
iated  bronchial  secretion.     Percussion  is  absohdeJy  essential  tn  dt^ 
nosls.     Not  merely  the  audible  dulness  should  be  regartletl,  hut  m 
the  fxilpahle  sense  of  resistance,  on  light  percussion.     The  dulness 
marked,  and  usually  amounts  to  diMinct  jtaitiess.    In  larger  effusioi^ 
the  jfafness  is  at  first  located  posteriorly,  and  is  noticed  to  inert* 
along  the  spine  and  also  laterally  in  the  axilla.    In  massive  exndit^ 
flatness  may  reach  from  the  lower  limit  of  the  pleura  to  above  1 
clavicles. 

The  dulness  is  usually  highest  posteriorly,  but  adhesions  may  c»i 
an  opposite  condition.  The  line  of  dulness  is  not  even,  but  descn' 
a  parabolic  curve  (courbe  de  Daraoiseau),  due  according  to  I* 
hardt  to  the  uneven  thickness  of  the  chest  wall  or  according  to  Ei< 
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ftorsi  to  irregular  adhesions.     If  the  fluid  should  effuse  while  the 

Patient  is  in  bed,  the  highest  level  of  duhies!^^  would  be  in  the  axillary 

bne;  if  it  should  effuse  when  he  is  out  of  bed,  the  upper  level  would 

"«  horizontaL     Dulness  is  found  one  to  two  centimeters  higher  than 

^e  upper  level  of  the  fluid,  due  to  plastic  exudate,     {h)  Right-sided 

wusions  merge  with  the  liver  dulness,  but  the  lower  limit  of  left- 

I      ^ed  effusions  can  usually  be  determined,  because  they  irivade  Traube's 

^—^^Uunar  »pace.    This  '*half  moon"  space  lies  between  the  fifth  and 

^^^Xtfi  costal  cartilages  above,  and  tenth  rib  below,  representing  the 

^BMppieoientary  pleural  space,  and  is  designated  as  the  ** half-moon" 

^0piee  because  of  the  cur\^e  at  its  upper  portion,  produced  by  the  apex 

pf  the  heurt;  its  tympanitic  note  is  decreased  or  replaced  by  flatness 

in  left-sided  effusions  (without  adhesions).     Dulness  here  may  not  be 

confused  with  that  of  the  spleen,  for  there  is  no  respiratory  excursion 

iu  pleurisy,  and  the  dulness  lies  more  toward  the  heart  than  toward 

the  splenic  region.    Scybala,  or  food  in  the  stomach  or  bowels,  may 

^iso  impinge  on  Traube's  space,     (c)  Respiratory  exetirstmi  is  absent 

in  effusions  of  any  size,     (d)   The  change  of  the  upper  line  of  dtdness 

wth  change  of  posiiton  has  been  emphasized  by  Gerhardt,  Rosen- 

btch,  Da  Costa,  and  by  most  writers.    It  is  usually  stated  that  change 

of  position  causes  variation  in  the  level  of  the  effusion,  and  that  the 

'evd  changes  in  55  per  cent.,  changes  very  little  in  30  per  cent,,  and 

^Ofte  in  15  per  cent*  of  cases.    According  to  personal  experience,  it  is 

difficult  to  detect  on  account  of  the  adhesions  which  are  usually  present 

*tthe  level  of  the  fluid.    The  line  of  dulness  does  not  change  rapidly 

wi  mere  change  of  posture;  the  patient  must  lie  some  hours  in  another 

posture  before  any  alteration  of  the  upper  level  occurs*    (e)  A  vertical 

•Hb  of  tympany  along  the  spine,  often  measuring  three  centimeters 

»iae, may  be  detected  when  there  is  a  large  exudate;  it  is  due  to  com- 

pPWaion  of  the  lung.    Tympany  in  the  lower  part  of  the  left  chest  may 

''^It  from  gaseous  distention  of  the  stomach  and  intestines.     (/) 

*^paiiy  is  observed  over  an  upper  lobe  from  compression  or  relax- 

•feon  of  the  lung.    It  was  first  observed  by  Avenbrugger  and  Skoda, 

^dis  usually  called  the  Skodaie  note.    Rosen  bach  explains  it  by  ten- 

•^  of  the  intercostal  muscles  during  inspiration,    (g)  **  Cracked-pot** 

'*»onam?e  occasionally  appears  on  short  forcible  percussion  over  the 

Efflobe,  and  results  from  sudden  expulsion  of  air  through  the  rima 
iiiis.  (h)  William's  tracheal  fwte  is  observed  on  the  left  more  than 
^^  tile  right  side,  and  chiefly  when  the  entire  side  is  dull.  It  is  obtained 
^^  clearly  in  the  first  and  second  interspaces,  and  is  due  to  trans- 
"•Wiott  of  percussion  Wbration  from  the  fluid  to  the  trachea,  gi%'ing 
*lynip«iiitic  note.  A  change  of  pitch  with  opening  and  closing  of  the 
^tii  like  that  observ^ed  by  Wintrich,  in  lung  cavities,  may  some- 
^te  occur,  (i)  Grocco's  sign  is  a  small  triangular  dulness  on  the 
**Ond  ^de  along  the  vertebne,  due  to  compression  of  the  healthy  side 
J  to  dblocation  of  the  aorta  and  mediastinum  by  large  exudates.  (;) 
P^Gt  may  be  dislocaium  of  other  organs.  There  is  no  direct  parallel- 
^  betw^een  the  amount  of  exudate  and  the  amount  of  luxation. 
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which,  of  course,  is  absent  if  the  organs  are  adherent.  The  heart 
usually  dislocated  in  ioio  and  but  seldom  suffers  torsion  or  change 
the  direction  of  its  a-xis.  The  right  ventricle  may  be  seen  to  pulsati 
the  right  of  the  sternum,  even  as  far  as  the  line  of  the  right  nip| 
when  the  effusion  is  left-sided.  In  right-sided  effusions  the  ape 
pushed  to  the  left  and  downward,  for  the  diaphri^m  is  lower.  1 
liver  is  less  easily  displaced  than  the  heart,  but  in  right-sided  effusi< 
is  pushed  dow7i  and  the  left  lobe  tipped  somew^hat  upward,  though  bi 
lobes  may  be  dislocated  downward  in  very  extensive  pleurisies  (Trai 
and  Fraentzel).  In  left -sided  effusions  the  spleen  is  dislocated  dot 
ward  and  forward,  undergoes  some  torsion,  and  may  stand  perpendi 
lar  to  the  costal  arch. 

Auscultation. — This  is  most  important  in  dry  or  effusive  pleur 
(a)  The  friction  rvb  (see  Palpation)  may  be  hard  or  soft,  is  suj 
ficial  (i.e.,  close  to  the  ear),  and  resembles  the  sound  made 
scratching  the  finger  upon  the  ear,  or  the  crunching  of  snow  un 
the  shoe;  it  often  develops  in  the  first  twelve  hours.  It  is  most 
quent  during  inspiration,  but  is  also  very  often  detected  in  exp 
tion;  it  seldom  occurs  during  expiration  alone.  Inflammation  of< 
leaf  of  the  pleura  is  sufficient  for  its  production.  It  may  dis&ppi 
after  several  long  breaths  which  smooth  the  pleural  roughening,  T 
interrupted  rub  is  due  to  pleural  irregularities.  It  may  be  incrtaJ 
by  pressure  and  is  subject  to  no  law  as  to  its  duration.  Wintril 
heard  a  pleural  rub  which  lasted  more  than  four  years  and  Gerhai 
heard  one  lasting  six  years.  It  is  heard  most  frequently  over  t 
anterolateral  portion  of  the  chest,  and  is  detected  more  cleariy  wi 
the  stethoscope  than  with  the  naked  ear,  but  may  sometimes  be  hea 
at  a  distance  of  several  feet  as  in  a  case  seen  by  the  writer  with  Dr.  I 
M.  Richter.  If  it  is  apical,  it  is  probably  due  to  tuberculosis.  It  mi 
also  be  present  in  miliary  tuberculosis  (v.  Jiirgensen)  and  in  turn* 
of  the  lungs  or  pleura  without  actual  pleurisy.  It  usually  beconi 
less  clear  when  exudation  develops,  and  its  reappearance  may  in* 
cate  the  beginning  of  absorption,  or  the  extension  of  the  proceJ^s 
the  level  of  the  fluid,  (b)  The  breath  sounds  are  modified  not  on 
by  the  effusion,  but  also  by  the  condition  of  the  lung,  the  strength' 
breathing  and  the  conditions  of  conduction  existing  in  the  pleun* 
thoracic  walls.  lo  general,  and  especially  in  men  and  children*  t 
reHpiratonj  sounds  are  weakimed,  even  in  fibrinous  pleurisy,  frO 
repressed  breathing,  and  perhaps  from  pain  alone;  cog-wheel  brrrt 
ing  is  common.  In  moderate  effusions  three  zones  are  observe*!: 
Absence  of  breathing  in  the  lower  parts  from  compression  of  thf  \^ 
by  the  exudate,  which  lessens  the  conduction  of  the  vesicular  souiU 
(ii)  Bronchial  breathing  in  the  middle  zone  from  moderate  ct>Ua]X^ 
the  alveoli  of  the  lung,  with  fair  conduction  through  the  bronc 
(iii)  An  upper  zone  of  sharp  or  exaggerated  vesicular  breathing, 
larger  effusions  the  lower  xone  extends  higher  and  bronchitd  br€t; 
ing  may  be  heard  near  the  clavicle  or  between  the  scapula  and  s()i 
In  the  largest  effusions  the  breathing  is  indistinct  everywhere,  ii 
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wreas  of  metallic  bronchial  breathing  when  the  lung  is  wholly  col- 
lapsed.   Amphoric  breathing  results  in  exceptional  cases,    (c)  The 
Wee  sounds  are  not  heard  over  the  fluid  or  over  very  thick,  plastic 
exudate.    They  may  persist  in  various  places,  when  islets  of  the  lung 
aie  adherent  to  the  chest  wall,     (d)  Bronchial  breaihing  and  increased 
fremitus  may  be  present,  especially  in  children  with  empyema,  under 
the  following  conditions:  if  the  chest  wall  is  not  the  seat  of  oedema,  if 
the  bronchi  are  patent,  if  there  is  no  great  fibrin  deposit  on  the  pleura, 
*nd  if  the  lungs  are  retracted  but  not  absolutely  compressed.    The 
bronchial  breathing  may  sometimes  be  as  intense  as  in  pneumonia 
or  tumor.    In  adults  increased  fremitus  may  be  observed  between 
the  spine  and  scapula  where  the  lung  is  compressed,     (e)  Bronchoph- 
ony  depends  upon    the    same  conditions    as     bronchial    breathing, 
^.,  patent  bronchi,  moderate  retraction  of  the  lung  and  conditions 
favoring  good  conduction  of  sound.    (/)  Mgoj>hony,  which  is  an  exag- 
gerated bronchophony,  was  described  by  Laennec;  it  is  found  chiefly 
in  middle-sized  effusions,  usually  at  the  level  of  the  fluid.    It  occurs 
less  often  in  large  cavities  and  in  infiltrations  of  the  lung.    In  large 
effusions  it  is  rare,  the  compression  being  too  great.    It  is  caused  by 
the  voice  sounds  passing  through  the  compressed  smaller  bronchi  to 
the  chest  wall ;  it  may  be  present  when  the  exudate  is  increasing  or 
^fccreasing  at  a  given  point,    (jr)  Baccelli's  symptom  is  the  **  whispering 
^ce,"  which  is  heard  on  the  diseased  side ;  Baccelli  thought  that  it  was 
^rved  more  often  in  serous  effusions,  but  it  also  occurs  in  other  forms 
rf  pleurisy,  in  chronic  induration  of  the  lungs,  pneumonia,  hydro- 
tltorax  and  cavities.    (A)  A  wide  propagation  of  the  heart  tones  is  indic- 
ative of  consolidation,  rather  than  of  effusion,  but  if  consolidation  is 
*^uded,  the  hearing  of  the  heart  tones  more  widely  than  normal  sug- 
8^  dislocation  of  the  heart  by  an  effusion.    Murmurs,  which  result 
''oni  bending  of  the  large  vessels  by  dislocation  of  the  heart  may  be 
wd,  as  well  as  accidental  murmurs  resulting  from  a  weakened  heart, 
^^^  toxaemia  or  from  high  temperature. 

Uignoatic  Ponctora. — ^This  determines:  (a)  the  existence  of  pleu- 
risy, excluding  pneumonia,  hypostasis,  tumor,  or  atelectasis;  (6) 
«e character  of  the  fluid;  and  (c)  the  prognosis.  It  is  indicated  in 
•B  doubtful  cases.  Puncture  with  aspiration  is  also  an  important 
"^peutic  measure.  Negative  results  from  puncture  may  result 
"''>m  a  thick  fibrin  deposit  and  thick  exudate,  from  failure  to  reach  an 
•^psulated  effusion,  as  in  interlobar  pleurisy,  and  from  the  membrane 
Wng  pushed  in  before  the  needle  so  that  the  fluid  is  not  reached.  In 
•Jgative  or  dry  taps  after  withdrawal  of  the  needle,  examination  should 
kmade  to  see  that  no  plug  of  fibrin  or  cells  has  collected  in  the 
•ttdle.   If  a  plug  is  obtained  it  should  be  emptied  upon  a  glass  slide  and 

r*ttmincd  under  the  microscope.    Care  should  be  taken  that  no  car- 
kiicacid  or  alcohol  remain  in  the  syringe  or  needle,  which,  by  coagu- 
lldiig  the  serum,  may  cause  some  dry  punctures.    The  puncture  should 
■    femade  with  a  large  needle.  Positive  results:  when  the  needle  is  intro- 
ihced,  resistance  may  be  felt,  which  is  due  to  a  callous  pleurisy  or  an 
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indurated  lung.    Often  after  introducing  the  needle,  the  paint  may 

Sometimes  the  results  d 


vablt 


nty. 


felt  to  be  freely  niov 

according  to  the  level  of  tlie  puncture;  serum  may  in  rare  cases 
obtained  from  a  high   puncture  and  a  cellular  deposit  from  a  lo 
one;    this  results  from  the  cells  setthng  to  the  bottom.     Again,  put 
ture  in  different  localities  may  show  serum  in  one,  and  hemorrhage 
pus  in  other  sacs.    Bacteriological  examinations  made  with  10-20  c.  c. 
the  serum  give  frequent  results,  and  60  to  90  per  cent,  of  tlie  sem 
cases  are  proven  tul^erculoiis  on  inoculation.     The  special  chemics 
bacteriological,   cellular  arid   other  characteristics  will    be  discu 
under  individual  forms. 

Symptoms. —Symptoms  may  be  absent  (latent  pleurisy);  if  pre^ 
thev  are  not  distinctive  and  there  is  no  fixed  relation  between  the  svnQ 
toms  and  physical  findings,     (a)  The  icmpefaiuTC  is  variable.    Its  r* 
is  usually  gradual  and  a  rigor,  as  in  pneumonia,  rarely  occurs.    E 
weeks  there   may  be  no   temperature,   even   in    purulent   exudjii 
especially  in  marantic,  diabetic  and  ansemic  subjects  and  in  term 
infections.     Wlicn  present  it  may  be  continuous,  but  more  fretjuer 
sulxontinuous  or  remittent.    The  average  elevation  is  101*^  to  1 
Temperature  is  no  positive  index  as  to  the  character  of  the  fl 
Exacerbations  of  temperature  are  important  prognostically,  especi 
when  the  appetite  is  poor   and    no   change  occurs   in    the   phyi 
findings.     Recovery  is  not  to  be  expected  until  the  temperature 
been  normal  for  some  time*    A  sudden  rise  and  fall,  like  a  crisis^ 
exceptionally  observed  just  before  resorption.    (6)  Thepw/jrf  is  increase 
it  is  sometimes  small  and  is  occasionally  of  the  paradoxical   type  ' 
unequal  in  the  two  radial  vessels,     (c)    Dyapnaa  h  seldom  a  part 
pleurisy,  for  effusions  may  attain  enormous  proportions  without  Ttsf 
atory  difficulty,  particularly  when  they  are  gradual  in  developmei 
Dyspnn^a   is  usually   referable  to   coincident   bronchitis,  pneumo] 
lung  congestion  (Potain),  pericarditis,  arteriosclerosis,  nephritis  or 
bilateral  pleuritis.    (d)  Pain  is  usually  an  initial  symptom.    It  is  m 
way  proportional  to  the  physical  findings.    It  may  be  absent  when  « 
cultation  shows  a  marked  rub.  Its  character  is  usually  duIK  tcariHj 
stabbing  and  sometimes  very  severe;  it  may  be  crampy  or  coliff 
The  pain  is  usually  pleural  (Cruivelhier)  but  may  be  neuralgic  or  Ji 
to  neurotic  or  muscular  causes.    Pain  is  present  in  the  di- 
well  down  over  the  ribs,  over  the  liver,  epigastrium  or  low  in  :  ^y 

and  sometimes  may  radiate  to  the  sound  side  (Laennec  and  Gerhaf«i*; 
into  the  arm  or  spine,  or  into  the  abdomen,  especially  in  childreiu 
which  case  it  may  simulate  appendicitis,  (e)  Covghtntj,  an  early  <" 
frequent  symptom,  results  from  accidental  bronchitis  or  more  oft* 
from  pleural  irritation.  It  may  occur  after  change  of  posture  or  »fW 
tapping.  It  is  usually  unproductive.  (/)  Other  symptoms  are  anorex'^ 
vomiting,  headache,  difficult  swallowing  due  to  involvement  of  u 
foramen  <rsophagnim  (Ferber)  and  marked  sweating  (I he  sweats 
pleurisy  rank  next  in  importance  after  those  of  sepsis  and  rheunmtisfli 
The  urine  is  scanty  but  increases  during  resorption,  when  peptonui 
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__^^^_.ribuminuria  are  often  found  (Courmont  and  Nicola). 

Si  may  be  pale  and  cachectic  from  purulent  accumulations,  red 

t^m  high  tenQperature,  cyanotic  from  poor  oxygenation  or  suddenly 

pallid  from  hemorrhage  into  the  pleura  when  there  is  also  a  sudden 

iiKTease  of  fluid,     Ernacmtlon  is  common  in  chronic  pleurisy  of  the 

tuberculous  or  purulent  type. 

Special  Forms,^!.  Character  of  the  Inflammation. — In  790  cases 
Eichhorst  found  serous  pleurisy  in  81  per  cent.,  fibrinous  in  12  per  cent., 
purulent  in  5  per  cent,,  ichorous  and  hemorrhagic,  each  in  1  per  cetit. 
K  Serous  pleurisy  is  the  prototype  of  pleural  inflammation.  As 
I  •^teil,  most  cases  are  tuberculous.  The  fluid  is  lemon-colored.  Its 
^p^fic  gravity  ranges  between  1,015  to  1,023»  which  Mt%u  con- 
^<len  characteristic  of  inflammation.  Albumin  is  present,  and 
**tiounU  to  3  to  7  per  cent.;  sugar  Is  frequently  present;  glycogen, 
*Jr^a,  uric  acid*  and  bile  are  inconstant  constituents.  The  fluid  clots 
*wter  puncture.  All  varieties  of  pleurisy,  serous  and  otherwise,  con- 
^11  white  blood  cells,  red  blood  cells  and  endothelial  cells;  the  cells 
^    ^^f  show  some  fatty  degeneration. 

^A  C^iotluifjfioifVi, — Much  emphasis  has  been  placed  on  the  character  of 
^^^^  leukocjtes  found  in  tuberculous  pleuritis;  Widal  and  Renault 
^RldOO)  especially  insisted— and  later  writers  confirmed  the  statement — 
^■Bit '  '  'ties  are  characteristic  of  primarj^  pleural  tuberculosis  and 
^Bl^^'  tiagnostic  data,  long  before  the  results  of  inoculation  are 

^    •vaijable;   the  fluid  must  be  examined  before  it  coagulates;   in  other 
Pl^ttii^ies  the  polymorphonuclears  prevail;  in  other  words, the  *'lyniph- 
^3lic   formula*'    indicates    tuberculosis,     the    ^'polymorphonuclear 
'OMniila'  indicates  pyogenic  infection  or  pleurisy  secondarj^  to  wcll- 
^^^^lopeil  phthisis,  and  the**endothelial  formula'"  indicates  irritation, 
^•^Mudation  or  malignancy.    The  tuberculous  nature  of  pleurisy  is 
■j^^Ublished  by  inoculation  tests,  which  are  positive  in  50  to  66  and  94 
■'tieni.^  by  apical  involvement  or  that  of  other  serous  membranes,  by 
«f  finding  of  tuberculosis  in  cases  of  sudden  death  in  the  course  of 
I^Mfurifiy  (Lendouzy,  Dujardin,  Beauraetz,  Dieulafoy,  Kelsch,  Binet), 
rM  by  the  fact  that  25  to  33  per  cent,  of  cases  later  become  obviously 
hibert*ulous.     It  is  well  to  suspect,  at  least,  the  tuberculous  nature  of 
wl«H'alled  rheumatic  pleurisies  {pleurith  a  frigore),  though  cohi  may 
*«netimes  produce  pleurisy  in   both  man  and  beast.     The  sputum 
*^|»1  lungs  should  be  carefully  watched  in  such  cases  for  some  time 
^^  PfcUKiNosis).     For  the  tuberculin  test  and  Marmorek's  modifica- 
™^  of  It  see   DiAGNOsLs  UF  Tuberculosis.     The   leukocytes  are 
^  increased  in  the  blood  count. 

rinowf  pleurisy  usually  shows  some  fluid,  serous  or  purulent, 

..i^tie  punctures  are  made. 

i  Puruient  or  suppurative  pleurisy  (empyema)  usually  begins  as  a 

**!fftU5  exudate  which  soon  becomes  opaque  and  purulent.    The  sterile 

'  ^t^jculous  form  has  been  discussed  (i?.  s.  Bacteriology).    The  most 

"*^u«mi  types  are  (a)  the  streptococcic  form,  w^hich  is  observed  chiefly 

.(Qadall^^  in  which  the  fluid  is  thin  and  separates  on  standing  into  an 
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upper  serous    layer   and   a   lower   denser  layer,   in   which    fii 

formarion  is  slight;  and  (6)  the  pneumococcic  form,  which  is  n| 
common  in  children^  in  which  the  fluid  is  more  homogeneous  and  vid 
like  the  *iaudabte"  pus  of  the  early  writers,  in  which  the  fihrin  1 
membrane  formation  is  abundant,  and  the  odor  peculiar;  if 
more  often  accompanied  by  endocarditis,  pericarditis  and  menlnd 
and  is  more  often  febrile  and  more  susceptible  of  spontaneous  recolj 
than  the  streptococcic  form.  Over  80  per  cent*  of  juvenile  empye^ 
are  pneumococcic.  The  fact  that  the  pneumococcus  has  far  less  {]j 
genie  properties  in  the  lung  than  in  the  pleura,  has  excited  freqUj 
comment.  IMicroseopically,  various  bacteria  are  present  (r.  BactI 
OL<trjy)»  polymorphonuclear  and  often  fatty  white  cells,  and  someti^ 
cholestearin  and  (^harcot-Leyden  crystals.  The  distention  of  tlie  cl 
may  be  enormous;  Krause  reported  22  pounds  of  pus  in  one  0 
Leukocytosis  and  hectic  fever  are  mentioned  under  symptoms. 

Empt/enm  pulmns  (Walshe)  is  not  frequent;  95  per  cent,  of 
pulsating  effusions  are  purulent,  while  but  5  per  cent,  are  serothol 
93  per  cent,  are  left-sided.  A  pulsating  tumor  as  large  as  the  fist  i^ 
be  noticed,  which  usually,  but  not  always  decreases  during  inspiratl 
or  the  effusion  may  simply  pulsate  behind  the  ribs;  in  either  easel 
pulsation  may  be  expansile.  The  pulsating  tumor  is  usually  beiwj 
the  second  and  fourth  ribs,  anteriorly,  but  may  be  seen  lower  on  | 
side  or  even  well  below  in  the  back.  Pulsation  is  not,  as  some  consfl 
it,  a  sign  of  necrosis  of  the  pleura;  it  has  been  attributed^  though  Wl 
out  satisfactory  reason,  to  such  causes  as  coincident  pneumothd 
(tYre'ol),  atelectasis  of  the  lung  (Comby),  or  adhesions  and  paresii 
the  intercostal  muscles  (Traube,  Kepplcr),  The  most  apparent  d 
ditions  fur  pulsation  in  an  empyema,  are  considerable  cardiac  enei 
massive  exudation  and  paresis  of  the  intercostal  muscles.  Empy€ 
pulsans  may  be  confused  with  aneurysm,  wliich  latter  is  much  slo' 
in  its  evolution,  is  much  ofterier  located  above  and  to  the  right*  and 
its  own  signs,  murmur,  and  thrill;  it  may  be  confused  wnth  pulsai 
abscess,  gangrene  or  tumor  of  the  lung  and  pulsating  pneumonia.  *!! 
pulsation  ceases  after  aspiration.  Aneurysm  may  co-exist  with  pleuiJ 
Expansile  pulsation  of  the  chest  wall  has  been  observed  twice  witJl 
exudation,  aneurysm  or  any  orgaTu'c  change  (Lafleur  ami  EdwaN 

Empyema  may  rupture  externally,  empyema  necessitatis,  Rupl 
is  usually  along  the  sternum  or  lower  ribs.  Gravitating  abscesses  t^ 
result,  as  pulsating  tumors  in  the  groin  and  loin,  which  may  be  d 
fused  with  aneurysm  or  spinal  caries.  Rupture  into  the  lung  t 
cause  suffocation  during  sleep;  according  to  Netter,  25  per  cent, 
post-pneumonic  empyemas  rupture  into  the  bronchi.  Fistulse,  hi5 
fever  and  amyloidosis  are  fi*equent  sequelic.  Hippocrates  knew  of 
*'moutli  fuir'  expectoration  and  also  the  fact,  later  described 
Traube,  that  pus  may  penetrate  the  lung  like  a  sponge  wthout  f 
f oration  or  pneumothorax.  Unverricht  thinks,  however,  that  [jerfd 
tion  into  the  lung  without  pneumothorax  is  probably  caused  by  a  si 
opening  which  allows  the  escape  of  fluid  into  the  lung  but  does  not  al 
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the  escape  of  air  into  the  pleura,  because  of  the  higher  tension  in  the 
^xudate.  Hallin  (1905)  found  114  cases  of  bilateral  empyema  recorded 
in  the  literature;  67  per  cent,  occurred  in  males  and  90  per  cent,  in 
young  persons  under  fifteen  years  old;  the  mortality  was  30  per  cent. 

4.  Putrid  pleurisy  is  usually  associated  with  gangrene  of  the  lung, 

Eieumothorax,  oesophageal  carcinoma,  appendicular  abscess  and 
ndred  lesions.  The  fluid  is  extremely  foetid;  fat,  leucin,  tyrosin, 
cholestearin  and  sometimes  haematoidin  crystals  are  found;  the  colon 
badDus  and  other  gasogenic  bacteria  are  frequently  present. 

5.  Hemorrhagic  pleurisy  is  usually  serofibrinous,  and  the  exudate 
is  tinged  with  blood.  Five  to  six  thousand  red  cells  per  c.mm.  are  neces- 
sary to  produce  a  reddish  tinge.  Its  character  is  seldom  suspected  be- 
fore puncture,  (a)  Most  cases  are  ivbercvlous,  Dieulaf oy  speaks  of  these 
cases  as  having  "  hasmoptysis  into  their  pleurae. "  After  puncture,  more 
fluid  is  frequently  formed,  but  recovery  is  possible.  (6)  Some  cases  are 
cancerous-,  Moutard-Martin  has  found  hemorrhagic  pleurisy  in  but  12 
per  cent,  of  pulmonopleural  cancer;  pain,  dyspnoea,  luxation  and 
»}^pid  pulse  are  frequent  symptoms;  the  fluid  is  dark  red,  contains 
little  fibrin,  and  is  usually  formed  rapidly;  a  case  of  Desnos  was 
punctured  30  times  in  six  months,  (c)  Some  cases  occur  in  liver  cirrho- 
sis (of  which  Laennec  published  the  first  case  in  1826),  in  nephritis,  and 
in  hemorrhagic  fevers  or  exanthemata;  profuse  hemorrhage  into  the 
pleura  was  called  pleural  hsematoma  by  Wintrich  and  pachypleuritis 
hemorrhagica  by  Chouppe  from  its  resemblance  to  hemorrhagic  pachy- 
naeningitis. 

6.  Chyliform  pleurisy  occurs  chiefly  in  pleural  neoplasms  or  in 
tuberculosis;  the  fluid  is  milky,  contains  fatty  droplets,  fatty  cells  and 
^bummous  detritus  in  suspension ;  cholestearin  and  lecithin  may  be 
'ound  {v.  i.  Chylothorax).    The  exudate  is  sometimes  colloid. 

In  multilocular  exudation,  in  which  one  pocket  contains  pus,  another 
•^nim,  a  third  hemorrhagic  fluid, etc.,  Galliard  speaks  of  polymorphous 
pleurisy. 

O.  Location  of  the  Exudate. — 1.  Pleuritis  diaphraginatica  pro- 
duces much  subjective  disturbance.  Radiating  pain  is  often  experi- 
^ced,  which  may  resemble  that  of  angina  pectoris  (Andral).  Pain 
*pd  tenderness  in  the  epigastrium  and  between  the  tenth  rib  and  the 
^phoid,  is  pathognomonic,  according  to  Gu<5aneau  de  Miissy. 

Schmidt's  respiratory  abdominal  reflex,  an  inspiratory  spasm  of  the 
^Pperpart  of  the  rectus  muscle,  is  rather  indicative  of  phrenic  involvc- 
^^t.  Dysphagia  from  inflammation  of  the  foramen  a^sophageum 
?^y  result.  If  left-sided,  vomiting  and  singultus  may  be  noted,  and 
"right-sided,  icterus  is  not  uncommon.  Cough  may  occur  spoiitan- 
•'^ttsly  or  on  pressure.  Pressure  in  the  lower  interspaces  near  the  spine 
•fets  tenderness;  tenderness  over  the  cervical  portion  of  the  phrenic 
•*rvt  may  be  noted,  together  with  reflected  pain  along  the  maminillary 
**toches  of  the  cervical  nerves  to  the  shoulder.    1  )yspn(i'a  is  usually 

Kt,  the  temperature  is  generally  normal,  the  lower  chest  moves  but 
',  the  respiratory  murmur  is  very  weak,  and  friction  may  he  heard 
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over  the  liver  or  in  the  '* half-moon*'  space  of  Traube*    If  there  is  doV 
exudate,  the  diaphragm  may  remain  high.     Fluid  may  accumulate  V 
between  the  diaphragm  and  Imig  without  reaching  the  chest  wall,  and 
therefore  without  causing  duloess.     Fibrinous  is  more  common  than  ™ 
serous  effusion.  H 

2.  Inferlohar  pleurisy  is  difficult  to  diagnosticate,  as  there  is  little     ' 
surface  dulness.    The  amount  of  exudate  may  vary  from  a  few  c.  c.  up 

to  400.    It  occurs  most  fre(|uently  after  lobar  pneumonia  or  in  tuberttu- 
losis.    Previous  pleurisy  may  favor  its  development  by  marked  adbe- j 
sions  obliterating  the  general  pleural  space*     As  Laennec  noted,  it  is^ 
almost  always  suppurative.     Its  early  diagnosis  is  uncertain »  for  the 
fever,  rales,  cough  and  dyspnoc*a  are  suggestive  of  a  lesion  of  the  lung;^ 
later  a  zonular  dulness  is  found  conforming  to  an  interlobar  lissure;fl 
the  dulness  is  bounded  above  and  below  by  a  normal  or  somewhat™ 
over-resonant  note.    The  heart  may  be  pushed  to  the  right,  when  there 
is  left-sided  localization,  but  the  liver  is  not  luxated  in  right-sided 
localization.    The  symptoms  may  resemble  those  of  lung  abscess  from  ^ 
which  during  life  differentiation  is  sometimes  impossible.     InterlobarB 
pleuritis  may  be  shown  clearly  by  the  x-rays.     Large  effusions  may 
break  internally,  and  pus  is  then  suddenly   detected  in  the  sputum. 
Haemoptysis  may  occur.     Puncture  is  attended  with  some  danger,  as 
the    lung    may   be  infected   by  the   needle,  during   its  withdrawal. 
Spontaneous  recovery  is  infrequent.    The  outlines  of  the   lobes  are 
shown  in  Figs,  33,  34  and  35. 

3.  MedmHlinal  fhurmj^  flescribed  by  Laennec  and  Andral,  is  most 
often  tuberculous  or  pneumococcic,  and  more  frequently  purulent  than 
serous.  The  symptoms  of  lung  compression  are  le^s  distinctive  than 
are  those  of  compVession  of  the  mediastinal  tissues.  There  may  be 
wheezing,  dyspna^a,  dysphagia,  fever,  intrathoracic  oppression  or 
pain,  a  peitussis-like  cough,  enlarged  thoracic  veins  from  azygos  com- 
pression, deviation  of  the  larynx  or  trachea,  and  dulness  between  the 
scapula  and  spine;  the  .r-rays  picture  may  be  suggestive.  The  sudden^ 
onset  ami  febrile  course  differentiate  it  from  aneurysm,  tumor,  and^ 
adenopathies.    The  outlook  is  unfavorable,  without  operation. 

4.  Peri-  (para-)  pleuritic  (Wunderhch,  Bartels,  Billroth)  is  an 
inflammation  outside  of  the  parietal  pleura,  and  is  usually  purulent. 
Some  cases  follow  glanders,  but  most  of  them  are  due  to  actinomtfcojtis. 
Fistula:*  and  the  evacuation  of  the  characteristic  sulphur  granules  are 
common.  The  symptoms  are  more  local  and  irregular  than  those 
of  pleurisy;  fluctuation  is  more  frequent;  heart  dislocation  and  lunj^ 
compression  are  rare;  the  respiratory  excursion  is  free,  and  on  hea^7^ 
percussion  lung  resonance  may  be  elicited  beneath  the  dulness*] 
Metastatic  inflammation,  perforation  and  burrowing  are  common. 

III.  Pleurisy  in  OMdren. — In  children  pleurisy  is  attended  by  more ' 
general  symptoms,  higher  temperature,  higher  pulse  and  more  rapid  | 
respiration  rate.     Bronchial  breathing  is  more  frequent,  there  is  lessl 
dulness,  less  luxation,  and  less  friction.     It  often  follows  pneumonia, 
where,  in  the  majority  of  cases,  the  empyema  is  more  benigiK    Tulier- 
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culosis  is  less  frequently  causative  in  children  than  in  adults.  Accord- 
ing to  Lemolne,  metapneumonic  pleurisy  is  distinguished  from  the 
parapneumomc  type,  by  its  slower  course* 


Fia.  33. 


Fio.  34. 


Pta.35. 


I  OictklAfoVf  etiovring:     Fi|C.  33,  the  posterior  «tirfi&ce  of  thta  lun^s  and  tUmr  luterlohmt 
rm:  F^.  94,  the  Uierul  Mp«et  of  the  left  lung;  nnd  Fig,  3>6,  that  of  the  ri^sfht  lucm. 

'^urse* — The  course  of  uncomplicated  pleurisy  averages  three  to 

-^      ^eeks;  acute  cases  last  two,  sub-acute  three  to  eight,  and  chronic 

tZ/^nt  or  more  weeks.    No  general  rule  can  be  laid  dowTi,  and  the  onset, 

KT  *^f?ther  mild  or  stormy,  is  no  index  of  the  issue.    No  cycle  is  seen  in  any 

1^^  of  pleurisy.     Pleuritis  acutissima,  with  high  fever,  typhoid  sym- 

*?^  and  early  death  is  fortunately  rare.     Friction  along  the  lowest 

\j^iUi  of  the  pleura  and  in  front  rarely  attends  great  effusions  and 

^Urefore  (after  the  exclusion  of  tuberculosis,  carcinoma  or  pysemia) 
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the  prognosis  is  relatively  good.  In  the  average  case  dry  pleurisy  pre — ^ 
cedes  and  succeeds  exudation.  Recurrence  and  exacerbations  rendecn^^ 
the  prognosis  unfavorable.  Death  frequently  follows  from  exhaustior — 
and  gradual  cardiac  failure*  Partial  absorption  with  persistence  o 
temperature  or  vnih  dyspnoea  is  indicative  of  tuberculous  pleurisy 
Rheumatic  pleurisies  heal  more  readily  than  tuberculous.  The  autho^ 
has  seen  recovery  of  secondarj^  carcinomatous  pleurisy. 

Issue.— 1.    Resorptioii, — Resorption  may  occur  and  even  purulerr 
(pneumococcic)  pleurisy  may,  in  exceptional  cases,  be  absorbed  in  pair-  _^ 
without  operation  or  rupture^  leaving  inspissated  caseous  accum 
lations.    Serous  pleurisies  may  be  absorbed  after  three  to  six  mout' 
during  which  time  persistent  friction  is  common  over  the  lower  part 
the  chest. 

2,  Adhesions. — The  thickness  of  pleural  adhesions  is  more  impoi 
than  their  extent.  Universal  obliteration  of  the  pleura  by  thin  adhesi 
is  often  of  no  consetjuence.     Retraction  of  the  lung,  compensat 
emphysema,  pain,  thoracic  oppression,  obliteration   of  the  comj 
mentary  pleural  space,  dulness,  decreased  vocal  fremitus  and  breathL^__ 
failure  of  Litten's  phenomenon,  decreased  respiratory  excursion  ^^ 
stagnation  of  bronchial  secretion  may  occur  when  the  adhesions 
thick.     If  there  is  exudate  around  the  heart,  the  apex  beat  may 
crease  during  tlie  inspiration;    this  also  occurs  in  bronchial  cati^^^ stJi 
(Eichhorst).     Failure  of  the  right  heart  and  stasis  may  ensue,  thc^^^^ji^ii 
most  extensive  adhesions  sometimes  exist  without  cardiac  embanr-^^fc^io- 
ment.     Peritonitis,  mediastinitis,   induration    and    obliterative   f>'^2ri- 
carditis   may  complicate  the   case.      In  some   instances   the   pl^^um 
calcifies  or  ossifies,  leaving  a  deposit  measuring  tliree  cm.  or  moit^  m 
thickness. 

3,  Sudden  Death. — Fatal  syncope   may  result    after  exertion,  a/^-^^i' 
coughing  or  after  the  etfoits  of  urination  or  defecation.    Sudden  dei^»-^" 
may  occur  from  paralysis  of  the  left  ventricle,  from  cardiac  thrombo^ 
pulmonary  oedema,  bending  of  the  aorta,  compression  of  the  cava 
the  diaphragm,  and  rarely  from  pulmonarj*  embolism  caused  by  veno^ 
thrombosis.     Rupture  of  fluid  into  the  lung  or  bronchi,  which  mifr^ 
drown  the  patient  during  sleep,  and  death  from  hemorrhage  into  tltr 
effusion,  from  pneumothorax,  or  from  brain  embolism  are  even  rarer, 

4.  Retractio    Thoracis.— Retraction    is    characterized    by   increase*"^ 
resistance,  decreased  fremitus,  decreased  circumference  of  the  affecte<^ 
side  and  often  by  broncliiectasis.    The  percussion  note  is  dull  and  ih^ 
breathing  is  usually  decreased,  but  sometimes  is  bronchial.    The  causa- 
tive factors  are  atmospheric  pressure,  contraction  of  the  pleural  scar^ 
extension  of  the  inflammation  into  the  lungs,  and  pleurogenous  (inter- 
stitial) pneumonia,  which  is  also  known  as  pleuritls  deformans,  and 
which  sometimes  divides  the  lung  up  into  lobes  or  islets.     Retractioi 
is  generally  a  slow  process  but  the  writer  has  seen  marked  dcformit 
develop  in  three  weeks. 

5.  Changes  in  Other  Organs.^ — When  retraction  occurs,  other  orgar 
may  be  dislocated.     The  liver  may  be  higher  when  the  right  side 
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involved,  and  in  left-sided  retraction  the  lung  may  shrink  away  from 
the  heart,  the  spleen  and  the  heart  may  lie  higher  and  Traube's  space 
may  be  increased.    Organs  displaced  by  exudate  may  in  rare  cases 
^^xnain  luxated  after  the  exudate  is  absorbed.    Pleural  callosities  may 
pixxluce  recurrent  laryngeal  paralysis  which  may  also  follow  the  pres- 
sure of  a  fluid  exudate  or  enlargement  of  the  glands.    Other  compli- 
cations are  acute  and  chronic  infiltration  in  the  lung;  inflammation  and 
degeneration  in  the  chest  muscles;  extension  to  other  serous  surfaces; 
septicopyflemia;   stasis  in  the  liver,  stomach,  extremities,  etc.;   hem- 
orrhages into  the  skin;  chronic  nephritis;  amyloid  degeneration  and 
pulmonary,  glandular,  genito-urinary  or  miliary  tuberculosis.    Scag- 
liari,  quoted  by  Eichhorst,  reports  forty-seven  cases  of  paralysis  of  the 
nmn,  probably  due  to  brachial  neuritis. 

DiBgnosifl. — ^The  physical  findings  only  are  final;  symptoms  are 
most  unreliable.  Diagnosis  of  the  malady  is  the  first  step,  and  the 
second  is  the  determination  of  its  cause. 

Bifferentiatioii. — 1.  The  diagnosis  of  pleuritis  sicca  is  established 

only  by  feeling  or  hearing  the  friction  rub.    (a)  It  must  be  distinguished 

*ix>m  rales.    The  crepitant  rale  is  largely  inspiratory,  and  is  heard  as  a 

liiainber  of  small  rales  at  the  end  of  inspiration.    Bronchitic  rales  or 

''Hcnchi  are  continuous.    Coughing  and  deep  inspiration  alter  or  re- 

*^ove  rales  but  the  pleural  rub  fs  increased  by  pressure  and  deep  in- 

^f^iwtion,  and  is  less  extensive.    It  may  disappear  after  a  number  of 

^^«p  inspirations,  because  this  makes  the  two  surfaces  temporarily 

^'^ooth.     (5)  It  must  be  differentiated  from  sacculated  breathing  and 

r^"Om  the  physiological,  bilateral  cracking  in  the  chest  muscles  on  deep 

^^'^^athing.     (c)  Distinction  is  necessary   from   intercostal  neuralgia^ 

^i^ch  is  intermittent,  occurs  in  typical  attacks  and  is  limited  to  the 

^^terspaces;  Valleix's  points  are  usually  but  not  always  present; they 

*i3t  at  the  angle  of  the  ribs,  in  the  middle  of  the  axilla  and  anteriorly, 

^^cl  correspond  to  the  points  of  exit  of  the  posterior,  lateral  and  an- 

^^or  perforating  branches  of  the  intercostal   nerves.     Intercostal 

^^tiralgia  is  increased  less  on  deep  breathing  than  is  pleuritic  pain. 

,^^)   Pleuritis  sicca  must  be  differentiated  from  caries  of  the  ribs,  in  which 

^^ti  is  localized  directly  over  one  rib  and  not  between  the  ribs,     (e) 

•J^must  be  distinguished  from  rheumatism  of  the  thoracic  muscles. 

^^iis  may  be  very  difficult,  for  both  affections  may  induce  pain  on 

^^^athing,  tenderness  and  disturbed  breathing;  there  may  be  a  history 

*  Cold  or  exposure,  or  of  repeated  attacks.    There  is  usually  no  fever 

J   ^  cough.    Faradization  decreases  the  pain,  and  movement  increases 

j^  tHore  than  is  the  case  in  pleurisy.    (/)  The  rub  in  pericarditis  {q.  v.) 

^  liiore  distinctly  cardiac,  and  depends  upon  the  cardiac  movements. 

^5^  pleurisy  along  the  border  of  the  heart,  on  holding  the  breath  the 

pleuritic  rub  is  heard  near  or  over  the  heart,  and  decreases  after 

^^'Ve  or  six  heart  beats.     On  very  deep  inspiration  the  pleural   rub 

^^'^ses  and  the  pericardial  rub  is  increased.     DilFereiitiation  is  most 

^^^fficult  when  there  is  pleurisy  over  the  lingual  lobe  and  left  border 

^^  tlic  heart,  though  j>ericarditis  most  commonly  produces  a  rub  at 
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the  base  of  the  heart,  especially  over  the   con  us  pulmonalis 
iosus. 

2.   PleuTitu   humida  (pleuritis  effusiva)  must  be  distinguished 
from    infillration    of   the  lung  substance    (see   table    io    Diagno: 
OF  Pneumonia),     The  fremitus  is  decreased  in  pleurisy,   inc 
in   consolidation;    if   a   bronchial    plug    decreases    the    fremitus 
consohdation,    it    can  usually  be   dislodged    by  coughing.     In   ca 
solidation   the  dulness  often  corresponds  to  one  lobe;    the  pleu 
dulness    increases    downward,  though  the   upper   border  of  duin 
in  pneumonia  is  also  sometimes  irregular.     Only  when   pneumoi 
involves   an   entire   lung   is   there   any  luxation  of  the  heart,  or 
volvement   (in   left-sided   pneumonia)   of   Traube's   space.      In  c^^"c: 
solidation   there  is  a  close  topographical   parallelism   between  -^^^il 
intensity  of  the  bronchial  breathing  and  the  degree  of  dulness.    Wfc-     -■ 
there  is  very  slight  bronchial  breathing,  pleurisy  is  probably  not  pr 
although  it  may  exist  in  some  cases.    The  sputum,  the  length  of 
clinical  course,  dislocation  of  the  heart,  liver,  and  spleen,  the  inf 
quency  of  chills,  the  ectasia  shown  by  the  cyrtometer  and  the  solut- 
by  lysis,  are  indicative  of  pleurisy,    .ISgophony  occurs  more  frequer 
in  pleurisy  along  the  upper  border  of  the  fluid,  but  is  usually  transitc 
Exploratory  pimcture  is  the  final  test  and  also  determines  the  nati 
the  fluid.    The  presence  of  t>lood,  carcinoma  cells,  strep'tococci,  pn 
mococci,  tubercle  bacilli,  etc.,  are  of  diagnostic  value,  (b)  It  must 
differentiated  from  tumors  of  ike  lung,  which  produce  cachexia, 
rowing  of  the  chest  behind  on  one  side,  and  the  characteristic  exudf 
this  is  often  brown  (Fraenkel)  and  sometimes  chyliform,  and  cont£ 
fat  globules  (Quincke)  and  degenerated  large  cells  which  may  sh 
mitoses;  the  glands  above  the  clavicle  may  be  enlarged  as  well  as  tb 
in  the  mediastinum,   which  produce    recurrent    larj^ngeal  paraly 
Tumor  particles  are  rarely  obtained  by  puncture  or  in  the  sputum,  i 
are  only  found  in  carcinoma,  for  sarcoma  rarely  ulcerates.     W^ 
tumors  of  the  lung  are  suspected,  a  trocar  rather  than  a  needle  she* 
be  used.     There  is  more  resistance  to  puncture  in  tumor  thaix 
pleuritis.     Unverricht  observed  the  development  of  carcinoma  at 
seat  of  puncture.    In  tumors  there  is  less  displacement,  less  invasion 
Traube's  space  and  less  ^^dening  of  the  chest  than  in  pleurisy,  and     "C^* 
breathing  is  often  bronchial,  the  flatness  is  intense  and  the  fremiti*  ^ 
increased,     (c)  Hydrothorax  (q.iK)^  wliich    is   usually   descril>ed 
bilateral,  may  nevertheless  be  unilateral,  especially  in  disease  of 
liver,  kidneys  and  heart,  where  right-sided  hydrothorax  is  ohscr^^^ 
Unilateral    hydrothorax  is  sometimes  caused  by  obliteration   of 
other  pleural  ca\ity  by  adhesions*     The  fluid  readily  shifts  its  h 
on  change  of  posture,  which  does  not  occur  in  pleurisy.    Salicylic  a< 
iodine  and  potassium  iodide  are  said  to  pass  readily  into  transuda^' 
and  but  slowly  and  in  small  amounts  into  exudates  (Rosenl>ach  ^^ 
Pohl),  though  this  claim  has  been  disproven  by  Weintraub,  Leuch  a^^ 
Feldmann.    (The  iodine  is  detected  by  adding  nitric  acid  and  shakij 
with  chloroform,  which  becomes  red  colored.)     In  hydrothorax. 
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ific  ^^viiy  is  Mow  1,014,  the  albumin  is  less  than  3  per  cent,  and 
.sediment  shows  few  white  cells  and  some  endothelial  cells,  which 
not  pathognomonic  of  hydrothorax,  as  has  l>een  claimed.  Bac- 
teriological tests  are  negative,  (d)  The  presence  of  kwmothorax  is 
determined  only  by  puncture. 

3*  Circumseribed  pleurisy  in  some  instances  requires  differentiation, 

(«)  It  differs  from  perwarditis  in  that  it  shows  a  more  irregular  outline, 

the  apex  beat  is  not  ahered  and  there  is  no  cardiac  insufficiency  or 

P^carditic  friction.     (6)  It  may  be  distinguished  from  lung  cavities ^ 

^hich  show  dulness  when  full  of  secretion  and  resonance  when  the 

*©cretion  is  voided;   the  fluid  obtained  by  puncture  (which  is  made 

binder  a  wrong  diagnosis)  has  a  higher  specific  gravity  and  a  larger  per- 

^^tage  of  fat  than  that  of  pleurisy,     (c)  Differentiation  from  splenic 

^mors  is  determined  by  respiratorj'  excursion  and  palpation  of  the 

M^wer  edge  of  the  spleen,     (d)  Liver  enlargements  rarely  occur  solely 

upward,  save  in  echinococcus  and  in  abscess  of  the  convexity;   these 

*»^  prone  to  occur  anteriorly,  and  pleurisy  is  more  fre(|uently  detected 

posteriorly.    In  tumors  of  the  liver  there  is  usually  respiratory  excursion 

"'"'hich  is  absent  in  pleurisy.    In  rare  instances  of  very  large  right-sided 

pleurisy  there  is  a  furrow  between  the  costal  arch  and  the  liver  down- 

^^rd  (Stokes),    (e)  It  should  be  differentiated  from  xubpkrenic  abscess 

\^'-  Localized  PERiTONfTis),  which  may  be  intraperitoneal  (as  from 

l^y^r  abscess)  or  extraperitoneal  (e. /7*,perinephritic).    The  liver  stands 

*"*^g^her  in  the  chest  because  of  the  paretic  diaphragm.    There  may  be  a 

^'Story  or  physical  signs  of  previous  disease  of  an  abdominal  organ. 

^He  needle,  when  thrust  toward  the  abscess,  reaches  the  pus  only  when 

hnist  deep    in   the   lower  interspaces.    The   pus   has   frequently  a 

""^^l  odor.     The  manometer  shows  increased  pressure   during  in- 

*t ration  and  decreased  pressure  during  expiration,  the  converse  of  the 

h\g%  in  pleural  effusion.     (/)  It  must  be  distinguished  from  abifcesa 

hi  Iher.     Pleurisy,  either  serous  or  suppurative,  may  complicate 

'*>sc€ss  of  the  liver.     Differentiation  is  easy  when  abscess  of  the  con- 

<^Xity  iH  located  forward;    when  it  is  situated  posteriorly,  aspiration 

lone  will  distinguish  it;    the  pus  shows  liver  cells,  amceba%  choles^ 

^^rio,  and  bile. 

^TOjfXIOSiS*— The  immediate  moriality  is  about  5  per  cent.,  though  a 
'tignosis  cannot  be  made  in  the  first  week  or  two.  (a)  The  etiology 
^n  important  factor.  (6)  The  nature  of  the  fluid  is  of  prognostic 
'^port.  Fibrinous  pleurisy  (except  when  it  occurs  at  the  apex  of  the 
*^fJg;)  h  the  most  favorable  type.  Prince  Ludwig  Fenlinand  considers 
^^  prognosis  in  the  effusive  forms  as  follows:  (i)  most  favorable  in 
^'^^^apiieumonic  serous  or  purulent  pleurisy;  (ii)  next  most  favorable 
pleurisy  due  to  the  staphylococcus,  (iii)  less  favorable  in 
f  cus  empyema,  (iv)  least  favorable  in  tuberculous,  foetid 
^putrid  forms.  The  prognosis  is  usually  poor  in  hemorrhagic,  chyli- 
2f^*  pcracute  and  bilateral  (generally  hemorrhagic  or  purulent) 
10II.S.  It  is  more  favorable  in  effusions  which  are  relatively  rich  in 
(1  constituents  (M^hu  and  Bemheim);    effusions  containing  little 
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solids  are  apt  to  recur.  When  the  freezing  point  of  the  exudate  h  fouml 
by  erj^oscopy  to  be  below  that  of  the  blood,  spontaneous  absorpiiou  is 
unlikely  to  occur  (Rothschild).  From  a  study  of  116  cases  of  effusive 
pleurisy,  Courmont  (1906)  concludes  that  the  mortality  is  25  per  cent. 
in  effusions  which  have  an  agglutinating  power  for  the  tubercle  bacil- 
lus, and  75  per  cent,  in  effusions  which  have  not.  Since  the  time  of 
Hippocrates,  the  belief  has  prevailed  that  right-sided  are  less  favorable 
than  left-sided  effusions,  (c)  The  persistence  of  temperature  and 
sweats,  anemia,  recurrences,  and  external  rupture  are  unfavorable. 
{d)  Sudden  death  is  more  frequent  than  it  is  usually  believed  to  he* 
The  author  saw  three  cases  in  one  year. 

Opinions  vary  as  to  the  ultimate  prognosis.  Eighty-seven  per  cent- 
of  cases  become  tuberculous  in  one  to  two  years  (Fiedler);  33  per 
cent  die  in  five  years  (Bars);  66  per  cent,  are  curable  (Osier);  15  per 
cent*  die  of  tuberculosis,  90  per  cent,  are  in  good  health  after  two  to 
five  years  and  80  per  cent,  are  healthy  after  five  years  (Cabot), 

Treatment. — Etiological  treatment  can  be  applied  only  to  the  rheu- 
matic and  syphihtic  forms. 

Treatment  of  fihrinoua  pleurisy^  which  remains  fibrinous^  or  in  tl: 
fibrinous  or  first  stage  of  exudative  pleurisy.    Pain  is  the  main  iiidi 
cation;     morphine   may   be  given   in   severe  cases,  especially  whc 
coughing  is  severe;  the  ice-bag,  poultices,  blisters,  cups  and  hot  fomen-l 
tations  give  little  relief  when  the  pain  is  acute;  blisters  may  eventually  I 
cause  as  much  pain  and  discomfort  as  the  disease  itself;    the  pleu 
should  be  splinted  by  three  or  four  strips  of  adhesive  plaster  two  incbc 
wide,  overlapping  the  median  line  before  and  behind  by  about  thre^^^ 
inches,  and  running  around  the  chest  horizontally  and  obliquely;  the^^-^, 
should  be  applied  with  considerable  pressure  daring  expiration  that  t^^e 
lung  in  its  lower  part  and  the  pleural  sui-faces  may  be  well  immobiliz-^^i; 
zinc  oxide  adhesive  plaster  is  least  irritating  to  the  skin.     Perso^\al 
experience  with  the  early  use  of  salicylates,  which  are  advocatec^   ^T 
Aufrecht  and  Fiedler,  has  not  been  satisfactor}^    The  patient  shc^fuM 
be  kept  in  bed.  The  use  of  leeches  sometimes  relieves  the  pleural  ^^:o»* 
gestion. 

In  scroiLS  pleurijiy,  the  patient  should  be  kept  in  bed,  and  the  cc^w^^g" 
and  fever  should  be  treated  expectantly.  Laxativejt  are  given  sole^Wf'** 
oh\iate  straining  at  stool,  which  may  induce  cardiac  weakness;  T^^ 
gatives  do  not  reduce  the  amount  of  the  effusion.  If  at  the  cud  al^^"'^ 
second  week  the  effusion  shows  no  sign  of  being  absorbetl,  var  '^^^ 
measures  are  indicated;  Schroth*s  treatment  consists  in  Umttinf^  ^^^ 
amount  of  fluid  ingested  to  about  one  quart  (1000  c.c.)  daily,  but  i^  *«* 
few  adherents,  as  the  method  gives  no  results  and  exudation  i^  ^ 
active,  not  a  passive  process;  tincture  of  iodine  may  be  applied,  h^^t  if 
seldom  beneficial,  and  when  old  is  distinctly  a  local  irritant ;  pota^ij^ij^^ 
iodide,  digitalis,  drastics  to  produce  copious  evacuations^  pilocurpJ^^ 
(combined  with  cognac  to  support  the  heart), cotton  jacket-s  and  swestn 
are  often  given.  Of  late  a  salt-free  diet  (dechlorination)  is  adviseit^ai 
in  nephritis  f^.  ik).    The  author  cannot  agree  that  any  of  these  raca*' 
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utes  are  helpful  and  believes  pilocarpine  is  always  dangerous.  Trans- 
udates may  be  removed  in  this  way  but  not  exudates. 

A^pirfttion. — ^Trousseau's  indications  were  (a)  the  vital  indication 

(when  life  is  threatened,  because  of  large  exudates) ;  (6)  moderate 

fusions  with  slow  resorption,  and  (c)  persistent  or  residual  exudates. 

The  author  believes  that  early  puncture  (thoracocentesis)  and  aspira- 

^^n  are  indicated  in  every  case,  where  two  quarts  or  more  (2,000  or 

2>500  CO.)  of  fluid  are  effused,  whether  the  temperature  is  still  high  or 

^t,  and  whether  pressure  symptoms  or  dyspnoea  are  present  or  not. 

*  ois  amount  of  effusion  causes  dislocation  of  the  heart,  liver  or  spleen, 

^mpression  of  the  lung,  or  ectasia,  as  shown  by  the  cyrtometer;  intra- 

**^oracic  pressure  may  cause  sudden  death,  sometimes  without  any 

.^^ming  symptoms  of  cardiac  insuflSciency.    Early  puncture  does  not 

''^tate  the  pleura  nor  favor  recurrence  or  suppuration.    Early  and 

^fieaied  puncture  obviates  compression  of  the  lung  and  atelectasis  as 

^^11  as  compression  and  torsion  of  the  large  arteries.    Aspiration  was 

°*^  advocated  by  Wyman  and  Bowditch  of  Boston  more  than  60 

y^^rs  ago. 

BCetliod  of  Aspiration. — ^After  the  usual  surgical  antisepsis,  a  small 
^'^^^car  or  large  aspirating  needle  is  introduced,  which  has  an  elbow 
^Onecting  with  a  rubber  tube,  to  siphon  the  fluid  to  a  vessel  below,  or 
^^tmecting  with  a  bottle  which  can  be  exhausted  by  a  pump.    There  is 
^^  absolute  rule  as  to  the  site  of  puncture.    This  must  be  governed 
^lely  by  the  physical  signs;   for  instance,  adhesions  which  hold  the 
luug  to  the  surface  vitiate  any  set  law;  fluid  is  usually  obtained  most 
•^vantageously  between  the  scapular  and  post-axillary  lines  and  low 
down  in  the  chest.    The  trocar  should   be  introduced   suddenly,   to 
^'^oid  bending  of  the  spine  which  narrows  the  interspaces;  it  should  be 
^^^tfoduced  perpendicularly  to  the  chest  wall  and  not  obliquely,  in  order 
*^  avoid  injuring  the  intercostal  artery,  as  a  result  of  which  the  author 
^«ice  saw  fatal  hsematoma  and    hcemothorax.     Whisky   and   hypo- 
dermics should  be  at  hand,  because  of  the  possibility  of  syncope.    The 
^*^  of  the  pump  is  necessary  in  but  10  per  cent,  of  cases,  for  the  fluid 
^^n  usually  be  siphoned  readily;   a  tube  is  attached  to  the  needle  or 
^*^C)car,   filled    with   boric   acid   solution,    clamped   with    an    artery 
^^iccps  and  undamped,  when  it  is  placed  in  a  basin  containing  the 
^^Bae  solution   and    at  a   somewhat   lower  level   than   the    seat    of 
•^Uncture.     The  fluid,  if  pumped,  should  be  withdrawn  gradually; 
^^ution  is  necessary  lest  air  be  pumped  the  wrong  way,  i,  c,  into  the 
P'^ia.    The  amount  removed  need  not  be  great,  as  moderate  relief  of 
^trapleural  tension  often  promotes  absorption.   The  amount  to  be 
^thdrawn  is  estimated  somewhat  arbitrarily  at  one  quart  (1,000  c.  c, 
^^nynand  Dieulafoy), or  three  pints  ( 1, 500  or  1,600  c.c,  Fraenkel  and 
**^wditch).    Complete  or  nearly  complete  evacuation  may  cause  the 
^^cidents  enumerated  below  and  is  thought  by  Litten  to  induce  miliary 
^bcrculosis.      Aspiration  should  be  dutcontinued  when  the  exudate 
p»mes  bloody  (from  lung  injury),  when  friction  develops,  when  pain  is 
'4  or  when  coughing  (from  congestion  of  the  relaxed  lung)  begins. 
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Repetition  of  puncture  de:pendii  on  the  results  attained ;  it  maybe  repei 
every  two  or  three  clays.    Favoraile  residi^  are  slowing  and  strength 
ing  of  the  pulse,  rehef  of  oppression,  increased  diuresis,  and  impro^ 
appetite;    but  relief  of  pressure  on  the  lung  and  absorption  of  I 
exudate  are  of  the  greatest  importance.      Unfavorable  results  are 
syncope  due  to  cerebral  an^rmia  which  in  turn  results  from  restorai 
of  circulation  in  the  collapsed  lung,  which  contained  little  blood  beii 
it  was  relieved  by  the  puncture,  a  relatively  uncommon  occurred 
{b)  pulmonary  oedema,  the  albuminous  expectoration  described 
Terilloii,  Besnier,  Johnson,  Duffin,  and  Seriba,  which  is  due  to  t 
sudden  withdrawal   of   too    much    fluid  (two   to   five   liters)  at  di 
tapping;  it  should  take  a  half-hour  to  evacuate  one  and  a  half  qun* 
or  1  j.SOO  c.  c.  (Fraentzel)  ;oedema  pulmonum  is  treated  most  effic^aciou* 
by  hypodermics  of  morphine,  gr.  \  and  some  clinicians  advise  givii 
it  before  aspiration;    (c)  sudden  death  from  pulmonary  embolism  I 
cerebral  embolism;    the  latter  results  from  discharge  of  clots  froi 
vessels  in  the  relaxing  lung,  and  causes  the  so-called  pleuritic  hea 
plegia;  some  of  these  cases  are  hysterical  hemiplegia;  (rf)  injur)'  lot 
heart,  liver  or  spleen;  {e)  pneumothorax  or  subcutaneous  empliy^ 
may  occur  though  the  author  has  never  seen  either  of  them,   if)  T 
author  once  witnessed  an  extensive  hirmothorax  and  subcutane0 
htematouKi  in  a  pleural  puncture,  in  which  the  trocar  wa^  impaticnth 
thrust  in  and  out   during  an    unsuccessful  thoracocentesis,     (y)   Fi 
brinous  bronchitis  has  apparently  followed  paracente-sis.  When 
punctures   fail    to    produce    the    desired    results,   the   advisability 
operation  (as  in  empyenui)  should  be  considered* 

Empyema  in  all  cases  necessitates  operation  (practised  by  Euryp 
and  after  him  by  Hippocrates) .  Some  cases  may  recover  spontaneoi: 
but  this  cannot  be  depended  upon.  A  day  before  operation,  aspirai 
is  indicated  when  the  fluid  is  under  high  tension,  thereby  n^' 
heart.  Some  surgeons  advocate  treating  tuberculous  empyi  1 1 
operation,  as  Volkmann  treated  other  cold  abscesses;  Kronlein 
served,  after  operation  on  these  cases,  recovery  in  36  per  cent,,  improii 
ment  in  28  per  cent,  and  death  in  36  per  cent.  Results  depend  on  t 
etiology  and  bacteriology.  Though  the  mortality  in  Velpeau's  cj 
was  100  per  cent,  and  that  of  Dupujtren  was  92  per  cent,,  at 
present  time  it  is  but  little  over  1  per  cent. 

Putrid  p/ewfi^y  should  be  treated  like  empyema. 

Hemorrhagic  effusions  may  necessitate  injections  of  gelatio  su 
cutaneously ;   the  amount  aspirated  should  not  exceed  one  pint  i* 
c.  c.)  and  aspiration  should  be  repeated  as  seldom  as  possible. 

After-treatment  is  directed  toward  prevention  of  thoracic  retraction 
to  which  end  gj^mnastics  and  deep  breathing  are  essential*    A  pati 
having  suffered  from  a  "primary"  effusive  pleurisy  should  be  titaH 
as  one  with  latent  tuberculosis. 
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(B).  PNEUMOTHORAX. 

Definition. — Pneumothorax  is  an  accumulation  of  gas  or  air  in 
the  pleural  sac.  It  was  named  by  Itard  of  Paris  (1803)  and  was 
described  fully  by  Laennec  (who  made  the  first  diagnosis)  and  Skoda. 
As  it  excites  pleurisy  in  more  than  half  the  cases,  the  following  varie- 
ties are  distinguished :  pyo-,  sero-,  and  hcemopneumothorax.  There  is 
no  name  for  putrid  pneumothorax. 

Stiology. — Diseases  of  the  lungs  and  pleura  cause  about  95  per 
cent,  of  all  cases.    In  Biach's  collection  of  918  cases  in  Vienna,  pul- 
monary tuberculosis  was  causal  in  77  per  cent.,  gangrene  in  7  per  cent., 
empyema  5  per  cent.,  trauma  3  per  cent.,  bronchiectasis  and  abscess 
®*ch  1  per  cent.,  the  etiology  was  unknown  in  2  per  cent,  and  the 
''^niaming  4  per  cent,  was  due  to  emphysema,  infarct,  thoracocentesis, 
^hinococcus  and  contiguous  disease  perforating  into  the  pleura,  as 
8*stric  or  oesophageal  ulceration,  or  caries  of  the  sternum.    By  other 
'^Titers  (a)  tuberculosis  is  thought  to  cause  80  per  cent,  or  even  over 
W  per  cent. ;  Mosheim  found  that  84  per  cent,  were  tuberculous,  of 
^hich  6  per  cent,  were  curable;    acute  forms  are  more  important 
«^*n  chronic  tuberculosis  in  which  there  are  protecting  pleural  adhe- 
sions; pneumothorax  develops  in  two  (Drasche)  to  six  (Eichhorst) 
t^T  cent,  of  tuberculous  cases.    (6)  Ulcerative  lesions  of  the  lung,  as 
puigrene,   abscess,   bronchiectasis,   tumors,   parasites   and   infective 
nrfarcts  may  naturally  erode  the  pleura  and  admit  air.    (c)  Trauma, 
ittpturing  of  the  lung  directly  or  by  controrcoup,  thoracocentesis  or 
8^b  wounds,  occur  far  less  frequently  than  one  would  expect,     (d) 
^nnyema;  it  may  rupture  into  the  lung  without  allowing  ingress  of 
Mf  irom  the  opposite  direction,     (e)  Rupture  of  a  healthy  lung  after 
^^^Uj^iing  or  muscular  straining  is  a  possible  though  very  exceptional 
^wise.    Pneumothorax  has  followed  violent  coughing  in  pertussis. 

Perforative  lesions  in  the  mediastinum,  oesophagus,  peritoneum, 
stomach  or  colon  and  subphrenic  abscess  are  uncommon  {v,  s,)  causes, 
^eumothorax  may  occur  spontaneously.  It  is  always  possible, 
w'Wcver,  that  a  point  of  rupture  in  the  lung  is  overlooked  or  has 
■^cd  over,  and  the  fact  remains  that  air  enters  the  pleura  chiefly 
J^  the  lung  or  from  a  gas-containing  organ.  The  view  held  by 
^'Ppolzer,  Biermer  and  others  that  putrefaction  may  occasionally 
^^op  primarily  (without  rupture)  has  received  confirmation  by 
^'covery  of  the  Bacillus  aerogenes  capsvlatus  and  other  gasogenic 
^^'ftnisms  (Lewy,  Welch  and  Fraenkel). 

ftiemnothorax  occurs  largely  in  adults  and  four  to  seven  times  as 
^'^Uently  in  males  as  in  females.     Eiohhorst  and  Drasche  find  it 
\    ^f^  often  on  the  right  side,  Powell  on  the  left,  and  West  on  either 
^  with  equal  frequency. 

Pathology. — When  the  chest  is  opened,  air  or  gas  escapes  with  a 
J*^  sufficient  to  blow  out  a  candle.  The  volume  of  air  may  exceed 
*«''00c.c.,  and  its  tension,  which  was  studied  first  by  Wintrich  and 
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then  by  Weil,  compresses  tlie  lung  and  causes  it  to  collapse,  dislocal 
the  heart  and  mediastinum  and  depresses  the  diaphragm  and  sq 
phrenic  organs.  The  gas  may  be  odorless  or  foetid.  The  pathologi^ 
and  clinical  findings  vary  (a)  as  the  gas  is  encapsulated  or  oecud 
the  entire  pleural  cavity;  (b)  as  the  air  is  aseptic  (producing  a  pil 
pneumothorax,  or  one  with  slight  exudation)  or  is  infected  by  tubenj 
bacilli,  pyogenic  organisms,  colon  bacillus,  or  monads  according 
the  primal  disease;  microorganisms  excite  serous,  purulent  or  pud 
pleurisy;  (c)  as  the  air-containing  ca\4ty  is  ** closed,*'  "open"  (ifl 
a  bronchus,  or  sometimes  also  open  externally)  or  possesses  a  vM 
thus  allowing  passage  of  air  in  one  but  not  in  the  opposite  directii 
These  points  will  be  considered  below.  j 

Sjmiptoms. — The  on^et  is  usually  sudd^Uf  for  rupture  may  ocd 
spontaneously  or  may  follow  coughing  or  muscular  exertion;  itj 
characterized  by  mdden  pain  in  the  side^  cyanosis,  dt/spncta  and  o^ 
lapse ^  which  are  due  to  reflex  action  on  the  vagus;  there  may  be  suddll 
evacuation  of  pus  from  the  breaking  into  the  lung  of  an  empyeiDJ 
an  urticaria  (Gerhardt,  Senator)  occasionally  develops,  just  as  a  toi 
rash  may  follow  echinococcus  rupture;  decreased  diuresis,  alhumil 
una,  stasis  and  subcutaneous  emphysema  are  sometimes  obser^^d 
The  onset  may  be  insidious  for  pneumothorax  sometimes  constitull 
an  unexpected  post  mortem  Onding.  In  other  instances  the  previoi 
history  or  the  course  may  justify  a  presumptive  diagnosis,  as  in 
case  clearly  tuberculous;  and  in  still  other  cases,  a  latent  lung  le^iq 
(a  small  caseous  focus)  may  burst  and  thus  produce  its  first  s\nTiptofl 

Physical  Findings.^l.  Inspection. ^(<i)  The  affected  side  is  df 
tended  2  to  4  inches  (5  to  10  cm,)  and  immobile ,  and  contrasts  shai 
with  the  widely-moving  sound  lung.  (6)  The  interspacrs  are  oblii 
ated.  (c)  The  heart  and  liver  or  spleen  are  dislocated,  (d)  There 
dyspnwa  and  cyanosis,  (e)  The  attitude  is  characteristic;  the  patii 
most  often  lies  on  the  affected  side  to  afford  ample  play  to  tJie  soi 
lung;  sometimes  there  is  orthopnoea  and  if  the  point  of  rupture  o] 
into  the  long  or  bronchus,  a  peculiar  decubitus  may  be  assume 
order  to  drain  the  pleura.  (/)  The  x-ray.i  show  that  the  lung 
flaiiencd  near  the  spine,  that  the  diaphragm  ?1*  depre^s^  and  m>tii 
less,  and  they  also  show  the  shadow  of  the  effusion. 

2.  Palpation. — (a)  Vocal  frerfiitus  is  absent,  unless  adhesions  h 
part  of  the  lung  to  the  che^t  wall,     (b)  The  chcM  \oall  feels  ruiM 
and  (c)  sometimes  splashing,  fluctuation  or  a  **  pillow  sensatioii'' 
noted*    (d)  The  dislocated  apex  beat  and  the  edge  of  the  liver  or  5pl«< 
are  felt. 

3.  Percussion. — Somewhat  different  results  are  obtained  by  f€ 
cussion  according  to  the  tension  of  the  gas  and  of  the  chest  wal 
(a)  In  open  pneumoihoTax  the  note  is  full  and  tympanitic,  and  tfi 
metallic  when  percussion  is  made  on  a  solid  object,  as  a  coin;  C 
metallic  reverberation  was  called  bruit  d'arain  by  Trousseau;  cract 
pot  resonance  and  Wintrich's  change  of  note  may  be  elicited  wh( 
the  mouth  is  opened.    (6)  In  closed  pneiinwihorax  the  note  is  full 
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loud;  it  is  tympanitic  when  there  is  moderate  pressui:e  and  the  inter- 
costal muscles  are  relaxed;  again  the  note  may  be  dull  (Skoda)  if  the 
tension  is  great,  or  if  the  chest  muscles  are  spasmodically  contractedj 
as  in  sudden  pneumothorax  (vagus  reflex  action),  (c)  Flatness  over 
the  lower  thorax  usually  results  from  pleural  effusion.  (This  dulness 
may  occur  without  coincident  pleurisy,  and,  conversely,  the  author 
has  seen  tympany  prevail  over  the  entire  side,  even  when  there  was 
much  coincident  pleural  effusion.)  (d)  On  change  of  posture,  a 
changing  level  of  the  fluid  is  readily  elicited,  the  gas  being  found  above 
«nd  the  fluid  below,  for  the  gas  acts  in  this  respect  as  a  spirit-level; 

Fxo.  36. 


liver  flatneM 
part    remains 


I 


(CV*  ^^^'^^  e£Fu8ive  pleurwv,  showing  relative  heart  dulness  (A),  effusion  CB), 
j^^  ud  fluid  impinging  on  Iraube's  half-moon  space,  of  which  but  a  small  i 
^i»*nt  (D). 

Ota^  uuiw  effusions  reaching,  s.  a.,  up  to  the  dotted  black  line,  the  relative  heart  dulness  may  be 

^■^fW  o?«r  to  the  dotted  line  (over  C;. 

fcl^*X  Left-sided  pneumothorax  marked  by  tympany  (T.  T.)f  pushing;  over  the  mediastinum  and 

^^^  ths  heart  to  the  right,  and  pushing  down  the  left  lobe  of  the  liver  and  the  spleen. 

^^^  change  is  far  more  important  than  in  simple  pleurisy,  as  there  are 

^^  adhesions,     (e)  The  pitch  over  the  gas-distended  part  changes 

^^ih change  of  posture  (Biermer's  change  of  note).    It  becomes  deeper 

^  the  patient  sits  up,  because  the  vertical  dimension  of  the  chest  is 

^us  increased  by  the  pushing  down  of  the  diaphragm.    (/)  The  heart 

^vhess  is  replaced  by  resonance  in  left-sided  pneumothorax,  and  is 

*ound  to  the  right  of  the  sternum ;   in  right-sided  pneumothorax  it  is 

V^hed  to  the  left  axilla,     (g)  The  dulness  of  the  liver  or  spleen  is 

pahed  well  downward. 

4.  AnBCultation. — (a)  The  breath  sounds  are  usually  absent  in  the 
^^^  variety  of  pneumothorax,  and  this,  with  ectasia  and  hyperreso- 
^ce,is  most  characteristic.  In  the  open  and  sometimes  in  the  closed 
form,  the  breath  sounds  are  bronchial,  amphoric  or  metallic,  the 
'^  sounds,  especially  under  the  clavicle,  are  metallic  (metallic 
w^chophony),  and  coincident  rales  in  the  bronchi  are  also  metallic. 
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(6)  Air  passing  through  the  point  of  rupture  may  produce  ciiriii 
snapping  or  wkiMling  somuh;  the  point  of  rupture  is  often  est  at  t 
lower  anterior  part  of  an  upper  lobe,  i.  e.^  between  the  second  a| 
fourth  interspaces,  and  between  the  raaminaiy  and  axillary  lines.  { 
The  gitUa  cadem  (the  metallic  **faUing  drop*')  may  be  due  to  drippil 
of  fluid  from  fibrin  shreds  as  the  patient's  posture  is  changed^  or' 
rales,  (d)  The  Hippoeratic  splashing  (succtissio  Hippocra^u) 
eUcited  by  placing  the  ear  to  the  chest  and  sharply  shaking  the  patieo 
it  is  sometimes  heard  at  some  distance  from  the  patient,  and  in  thl 
cases  patients  have  spontaneously  called  the  author's  attention  to 
"splashing  in  the  chest*';  it  is  oftenest  heard  in  the  side  or  in  1 
interscapular  area,  {e)  The  heart  tones  may  be  meiaUic,  and  the  hea] 
action  may  even  cause  splashing  sounds. 

Diagnosis* — ^The  ectasia,  the  resonant  note,  suppressed  or  amph 
breathing,  cardiac  and  other  luxations  and  succussion  are  most 
acteristic. 

Type.— Contrary  to  the  usual  statements,  Weil  recently  proved 
dislocation  occurs  in  all  types,  though  it  varies  in  degree,  (a)  In 
open  form  Wintrich's  change  of  note  on  opening  the  mouth,  meta 
sounds,  the  fisStula  murmur^  periodic  expectoration  of  large  amou| 
of  pus,  moderate  cardiac  and  other  dislocations  and  no  manomel 
increase  of  the  tension  in  the  pleura  are  distinctive.  Colored  fit 
(methyl  blue),  if  injected  into  the  pleura,  is  coughed  up.  (6)  T! 
closed  type  is  distinguished  by  increased  manometric  tension^  absei 
of  breath  sounds,  marked  ectasia,  change  of  note  on  sitting  but  not' 
opening  the  mouth,  and  marked  luxations,  (c)  In  the  valvular  fdd 
air  may  enter  the  pleural  cavity  but  cannot  escape  back  and  iherefi 
pus  cannot  be  voided.  Some  of  the  auscultatory  findings  of  the  t)i 
type  are  noted.  The  manometer  shows  increased  pressure,  t 
fistula  may  become  permanently  closed  by  organic  change  forgai 
type),  so  that  aspiration  of  the  air  is  not  followed  by  further  accum 
lation;  or  the  fistula  may  he  only  mechanically  closed,  and  air  ml 
accumulate  again  after  its  aspiration.  | 

DifEerentiation. — {a)  Cavities  may  be  simulated  by  eircumscrih 
pneumothorax,  but  in  cavities  the  interspaces  are  sunken,  the  fremftl 
is  increased  (when  they  are  empty),  luxation  is  absent  and  the  Hippi 
cratic  succossion  and  coin  sound  are  extremely  rare,  (6)  Plfuri 
can  be  distinguished  on  careful  examination,  (c)  Meieariant-hhtoni 
excluded  by  filling  the  stomach  or  colon  with  water,  (d)  Diapkrtim 
matic  hernia  is  very  frequently  confused  with  pneumothorax;  out  i 
433  cases  collected  by  Grosser  only  1 2  were  recognized.  The  J-raj 
will  determine  the  condition,  as  in  Dehio's  recent  case.  Respiratoi 
excursion  is  present  and  the  tympany  and  metalUc  sounds  are  mtjal 
accompanied  by  such  symptoms  of  marked  incarceration  as  vomiting 
colic,  obstipation  and  indicanuria.  The  intestines  push  the  heart' 
the  right.  Ninety  per  cent,  of  cases  of  diaphragmatic  heniia  are  Icf 
sided.  {€)  Pyopneumothorax  snbphrenicus  (q,  v,  under  PeiutomtH 
Localized   Forms),  especially  described  by   Leyden,  results  frol 
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abdominal  lesions,  such  as  cancer,  ulcer,  appendicitis,  disease  of  the 
gall-tracts,  trauma,  and  foreign  bodies  whose  history  is  at  least  suggest- 
ive. Thoracic  symptoms,  as  cough,  sputum,  and  dyspnoea,  are  not 
conspicuous,  at  least  early  in  the  process,  and  the  lungs  may  show 
perfect  excursion,  though  the  diaphragm  is  sometimes  paretic.  The 
manometer  shows  that  the  pressure  is  increased  during  inspiration  and 
decreased  during  expiration,  the  converse  of  which  is  true  in  pneumo- 
thorax. The  or-rays  show  that  the  diaphragm  is  above  the  fluid,  while 
in  pneumothorax  it  is  below  the  fluid. 

nognosis. — ^The  prognosis  varies  with  the  cause,  the  condition  of 
the  lungs,  and  the  character  of  the  fluid,  but  it  is  always  serious.  Cases 
following  exertion  in  a  healthy  lung,  trauma  or  infarct  (when  operated) 
Me  relatively  favorable.  The  closed  and  open  are  more  auspicious 
than  the  valvular  type.  In  tuberculosis,  pneumothorax  seems  to  arrest 
the  tuberculous  focus  if  it  is  small  (H^rard,  Toussant,  Fraentzel)  and 
if  no  mixed  infection  occurs,  but  even  in  these  cases  complete  ultimate 
recovery  is  infrequent.  Eichhorst  observed  one  case  which  lasted  for 
five  years.  Gabb  records  a  case  which  recovered  and  relapsed  four 
times,  the  attacks  being  two  to  four  years  apart.  According  to  Weil 
25  per  cent,  die  within  a  week  and  50  per  cent,  within  a  month;  West 
observed  a  mortality  of  70  per  cent.,  of  which  three-quarters  died 
^thin  two  weeks,  nine-tenths  in  less  than  a  month  and  one  case  in 
twenty  minutes. 

Treatment. — The  results  of  treatment  are  disappointing,  (a)  Nar- 
^tics  and  stimulants  are  imperative  at  the  time  of  the  rupture,  for 
*Wapse,  dyspnoea,  and  cyanosis.  (6)  Aspiration  is  of  most  value  in 
^  serous  forms;  however,  it  has  been  said  that  we  may  tap  or  oper- 
^  but  never  aspirate,  (c)  The  radical  operation  is  indicated  in 
P'ltrid  or  purulent  pneumothorax.  Though  some  physicians  prefer 
'^t  to  interfere  in  the  tuberculous  cases  on  the  ground  that  the  com- 
P'jeasion  exerted  upon  the  lung  by  the  pneumothorax  is  semicurative, 
^«rs advise  operation;  Leyden  reported  66  per  cent,  and  Richardifere 
^  per  cent,  of  recoveries. 


(0).  HYDROTHORAX. 

Definition. — Hydrothorax  is  a  transudation  of  serous  fluid  into  the 
I*^Ril  sac. 


_'. — (a)  Stasis,  from  cardiac,  pulmonary  or  vascular  factors 
?^y  be  the  cause.  In  failure  of  the  right  heart  the  superior  cava  is 
'^perfectly  drained,  which  congests  the  vena  azygos  and  hemiazygos, 
•"^dthis  leads  in  turn  to  pleural  transudation.  It  may  occur  alone  or 
Pj^cede  dropsy  but  is  oftener  a  part  of  general  dropsy.  Local  venous 
?^njction,  by  pressure  or  thrombosis,  may  induce  hydrothorax,  as 
Y^  mediastinal  tumor  or  aneur\\sm.  (6)  Blood  chancjvs,  resulting 
^^  multitudinous  ansemic,  marantic  or  cachectic  states,  may  be 
^totive;  nephritis,  cancer  and  blood  diseases  may  be  cited  as  specific 
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types.     Under  this  caption  may  be  brought  diseases — often  identical 

with  the  above — which  alter  the  walU  of  the  vessels. 

Symptoms  and  Diagnosis.— 1.  The  symptoms  of  hydrothorax  do 
not  inchide  pain  or  fever.    The  disease  accentuates,  sometimes  con- 
siderably, the  dyspnoea  attending  the  causal  stasis  or  cachexia,    Th« 
amount  of  fluid  varies  from  ounces  to  quarts  (or  even  to  two  gallons 

2.  The  physical  signs  are  essentially  those  of  moderate  effiLsi 
pleurisy,  except  that  the  rub  is  absent;    the  fluid  shifts  with  mucl 
greater  facility  on  change  of  posture  and  produces  a  moderate  co 
pression  of  the  lungs,  and  luxation  of  the  heart,  liver  and  spleeu.    Tb 
transudate  is  usually  bilateral  (in  S3  per  cent.,  according  to  J.  Dutton 
Steele),  but  is  sometimes  unilateral  and  often  right-sided,  in  cardiac, 
renal  and  hepatic  disease,  or  when  previous  adhesions  obliterate  the 
opposite  pleura. 

3,  The  fluid  is  clear,  slightly  green,  possibly  moderately  blood-tin, 
if  It  develops  during  the  death  agony,  and  shows  a  specific  gravity 
about  1,010  to  1,012;    it  contains  but  little  fibrin  and  at  the  m 
develops  only  light  delicate  floccuH.     The   potassium  iodide  test 
unrehable  (ik  Diagnosis  of  Pleurisy),  and  centrifuging  brings  down 
only  a  few  leukocytes,  endothelial  cells  and  red  disks,  but  no  bacteria* 
Right  hydrothorax  may  prove  very  obstinate,  probably  because  a  low 
grade  of  inflammation  eventually  super\'^enes* 

The  prognosis  and  treatment  are  those  of  the  cause:  aspiration  often 
prolongs  life. 

(D).  HEMOTHORAX. 

Blood  effusion  into  the  pleura  is  a  rare  malady.    It  may  be  cau 
by  trauma,  scurvy  or  allied  blood  diseases,  by  rupture  of  aneuirs^i 
of  the  aorta,  by  ulceration  of  the  pulmonary  or  pleural  veins  and  ^ 
various  necrosing  lung  diseases.    It  may  occur  with  pleurisy  and  pn« 
mothorax  and  has  resulted  from  thoracocentesis.     Its  symptoms  €i-» 
essentially  those  of  hydrothorax;    it  is  suspected  only  by  a  sudii^ 
onset  with  signs  of  acute  anaemia,  and  is  proven  only  by  the  exploi^^ 
needle.    Its  treatment  is  symptomatic;  for  the  occasional  syncope*  ^^ 
usual  stimulants  should  be  given;   ice  should  be  applied  to  the  rh^' 
ergot  should  be  given,  or  a  2  per  cent,  gelatin  solution  should  b^  Jj~ 
jected  for  htemostasis;    and  operation  should  be  invoked  when 
dicated  bv  the  causal  lesion. 


(E).  CHYLOTHORAX. 

A  veiy  rare  affection,  in  which  true  ch^le  or   chyliform  flui" 
found  in  the  pleura.    Its  etiology  is  much  disputed;  (a)  in  the  genuH 
chylous  cases  true   chyle  containing  sugar  is  found,  though  of  1*^ 
years  sugar  has  been  found  in  very  many  forms  of  serositis  and  P^ 
most  transudates;   only  30  cases  of  this  type  are  recorded.     In  I 
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cases  (of  which  4  died  and  of  which  9  were  right-sided),  traumatic 

rupture  of  the  thoracic  duct  has  been  found.    In  others  the  duct  has 

i>e<ex]  obstructed  by  thrombosis  of  the  subclavian  vein  or  by  glands 

Add  tumors.    (6)  In  a  second  group,  the  pseudochylous  (chyliform  or 

Adipose),  there  is  no  chyle  and  the  milky  appearance  is  due  to  fatty 

j^obules  or  minute  albuminous  granules  held  in  suspension.    This 

va^iriety  is  chiefly  tuberculous  or  carcinomatous.     It  has  been  thought 

tb^SL't  old  empyemas  may  become  chyliform.    The  characters  of  both 

fox-EDS  of  fluids  will  be  considered  under  chylous  and  adipose  ascites, 

^w^tlm  which  they  are  frequently  associated.    The  signs  are  those  of 

tr&njsudation  or  exudation.    Sixty  per  cent,  of  cases  occur  on  the  right 

sid«. 

(F).  PLEUKAL  TUMORS. 

Pleura]  tumors  are  nearly  always  secondary  to  pulmonary,  medi- 
astinal or  extrathoracic  growths.    Carcinoma  and  sarcoma  are  the  most 
frequent   forms;  enchondroma  and  dermoids  are  very  uncommon. 
Thie  pleura  is  involved  by  contiguity  or  metastasis.    Wagner,  Fraenkel 
and   Riedel  described  a  primary  endothelioma  of  the  pleura,  but,  as 
stated  under  the  etiology  of  pleurisy,  it  is  considered  by  some  as  solely 
inflammatOTy;  clinically  it  presents  the  picture  of  chronic  pleurisy  plus 
occasional  metastatic  deposits  in  the  liver,  lungs,  kidneys,  muscles 
and   lymph  glands.     The  signs  are  those  of  lung  tumor  plus  those 
of  pleurisy;  the  clinical  diagnosis  of  primary  tumor  is  at  the  best 
^ut  probable,  even  if  tumor  particles  are  obtained  by  puncture  or  if 
&  tumor  develops  at  the  seat  of  puncture. 


DISEASES  OF  THE  MEDIASTINUM. 

(A).  MEDIASTINAL  TUMORS. 

rj^^astinal  tumors  are  very  rare    (1   in    10,000  medical   cases). 

."^are  usually  primary.    Sarcoma  is  the  most  common  form,  and 

^^  carcinoma;  lipoma,  substernal  struma,  thymic  growths,  fibroma, 

^^ma,  enchondroma,  echinococcus,  dermoid  (57  cases  collected  l>y 

•  S.  Morris  previous  to  1905),  teratoma,  gumma,  tubercle,  leuka^niic, 
Sf^doleukaemic    and    chloromatous    adenopathies   are   rarer  forms. 

^percent,  occurs  in  males  between  twenty  and  thirty  years  of  a<^e. 

.'yn^toms. — Symptoms  develop  gradually.  (1 ).  There  may  be  local 
^^'  (o)  Bulging  may  be  present  in  the  juguluni  or  under  and  near 
^  stenium,  especially  in  lymphosarcoma,  or  it  may  show  in  the 
^terior  mediastinum,  and  cause  stretching  of  the  skin,     (b)  There 
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may  be  pulsation,  imparted  by  tbe  heart,  aorta  or  its  branches,  (c)  Thl 
tumor  or  secondarily  involved  glands  may  be  palpable  deep  in  the  jud 
ular  notch*  The  vocal  fremitus  varies,  {d)  The  sternum  may  be  en 
quisitely  tender  from  erosion,  (e)  Dulness  may  be  elicited  under  al 
near  the  sternum,  or,  if  the  posterior  mediastinum  is  involved,  in  thl 
back;  the  dulness  may  blend  with  the  heart,  suggesting  aneurysm  oi 
effusive  pericarditis,  though  it  is  more  irregular  than  in  either  ol 
these  affections,  (/)  Auscultation  gives  variable  results;  sometimei 
there  is  bronchial  breathing,  or  if  the  bronchi  are  closed  the  breat 
sounds  may  be  absent. 

2.  Compression  symfimn^^  as  hi  aneurysm,  may  predominate  in  tU 
mors  of  the  posterior  and  middle  mediastinum,  though  local  physid 
findings  may  be  slight  or  absent,    (a)  The  vagus  and  its  branches  ma; 
be  affected.    Paroxysmal  asthma  and  orthopncea  are  common.    Dysj 
noea  is  the  eariiest  and  most  frequent  symptom  of  mediastinal  tumoi 
is  partly  due  to  compression  of  the  vagus,  and  partly  to  trachea),  cardial 
and  pleuritic  involvement.    Other  vagus  symptoms  are  brazen  coudi 
from  paralysis  of  the  vocal  cords,  tachy-  or  bradycardia,  hiceouglJ 
vomiting  or  oesophageal  spasm,     (b)  The  trachea  or  bronchi  may  bi 
compressed  from  without  or  may  be  occi oiled  by  ingrowth  into  theil 
lumen,  in  which  case  the  symptoms  of  tracheal  or  bronchial  steno^ 
may  be  pronounced,     Tnieheal    tugging  and    shrinking  of  one  sida 
of  the  chest  (instead  of  bulging)  may  be  noted.     The  sputum  maj 
contain  blood,  tumor  tissue,  or  hair.    The  larynx  may  show  laterJ 
deviation,    (c)  The  vessels  may  be  involved.    The  arteries  of  the  neis 
may  show  a  systolic  stenotic  murmur,  but  the  veins  are  more  c>ftQl 
compressed,  especially  the  innominates  or  the  superior  cava,  whicfl 
cause  bilateral  or  unilateral  oedema  and  cyanosis  of  the  face,  necll 
and  arms;    enlargement  of  the  veins  on  the  thorax  indicate  the  cofl 
lateral  circulation,     {d)  The  heart  may  be  compressed  and  dislocateA 
downward  and   outward    if  the  growth   emanates  from  the  anteriai 
mediastinum,    forward  if  from  the  posterior  mediastinum.     DislociJ 
tion  of  the  liver  and  spleen  are  less  common,      (f)  The  cesophagtM 
may  be  so  compressed  and  dysphagia  may  be  so  extreme  that  deati 
from  inanition  results.     (/)  The  sympathetic  ganglia  may  show  -\Tmfia 
toms;    inequality  in  the  pupils  is  uncommon,     (g)  Neuralgias,  muai 
cular  paralysis  or  even  spinal  paraplegia  may  result.  m 

Diagnosis, — A  diagnosis  is  either  positive  from  the  signs,  or  piw 
suraptive  from  the  symptoms.  Dyspnoea,  ectasia,  irregular  suhstemdl 
dulness,  venous  stasis,  bronchial  stenosis,  heart  luxation  and  the  Jr-rmn 
picture  make  the  diagnosis  probable;  puncture  may  both  eliminalfl 
the  possibility  of  aneurj^sm  and  withdraw  tissue  or  dermoid  material 
(Tiirck);  the  sputum  sometimes  voids  tumor  particles,  hooklets*  and] 
hair*  Deep  aneurysm  (i\  Diagnosis  of  Aneurysm)  is  roost  diificii]i| 
to  eliminate.  The  irregular  dulness  and  the  apex  l>eat  at  its  rxtmilH 
limit  to  tlie  left  exclude  pericarditis.  Tumors  of  the  lung  and  pleuffl 
produce  less  pressure  symptoms,  though  this  differentiation  is  of  |€h 
moment.  J 
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Prognosis  and  Treatment. — ^The  prognosis  is  unfavorable,  as  malig- 
nant growths  cause  rapid  emaciation,  and  death  from  inanition,  com- 
pression, exhaustion  or  pneumonia  results  within  a  few  months.  Benign 
tumors  run  a  longer  course,  sometimes  five  to  seven  years,  or  even 
forty  in  Lebert's  dermoid  case.  Treatment  is  palliative.  A  few 
successful  operations  are  reported;  in  twenty  operated  cases  of  der- 
moid, 70  per  cent,  recovered  (R.  S.  Morris). 


(B).  MEDIASTINITIS. 

Acute  inflammation  is  uncommon,  but  may  follow  various  local 
lesions,  as  pleurisy,  pericarditis,  pneumonia,  acute  lymphadenitis  and 
kindred  processes  (v.  Mediastinal  Pleurisy)  by  contiguity  or  by 
metastasis,     (a)  Acute  nonsuppurative  cases  begin  with  chill,  fever, 
pain  in  the  mediastinum  and  tenderness  anteriorly  over  the  sternum  or 
nigh  in  the  back;  there  may  be  oedema  over  the  sternum;  dysphagia, 
f^yspnoea  and  vague  cardiac  symptoms  may  develop.    The  diagnosis 
^  difficult,  but  a  presumptive  diagnosis  is  made  from  acute  inflam- 
^*^toiy  symptoms  with  mediastinal  localization.     The  prognosis  is 
S^ve  and  the  treatment  is  symptomatic;  an  ice-bag  should  be  applied 
^Vep  the  sternum  and  opiates  should  be  given  for  pain.    (6)  Of  medi- 
astinal abscess,  Hare  (Prize  Essay  on  Mediastinal  Disease,  1889)  col- 
^©cted  115  cases,  in  most  of  which  the  anterior  mediastinum  was 
effected.     They  occurred  chiefly  in  males.     Acute  cases,  which  are 
^*^<^t  often  traumatic  or  sequential  to  the  eruptive  diseases,  were  found 
^^or«  frequently  than  chronic  cases,  which  were  usually  tuberculous 
C^^.  Mediastinal  Pleurisy). 

Sjrmptoms. — ^The  symptoms  are  local  (mediastinal),  as  in  simple 

*<iute  mediastinitis,  and  general  (septic).     A  throbbing  retrosternal 

I^^in  is  common  and  dyspnoea  may  result  from  pressure  by  large  pus 

I^ockets.    CEdema,  fluctuation  and  pointing  in  the  upper  interspaces 

^^^  in  the  jugular  notch  may  be  noted.    Fatal  hemorrhage  may  follow 

simultaneous  erosion  of  the  aorta  and  bronchus.     External  rupture 

^^■Miy  occur  in  the  second  interspace  (Daud^)  or  internal  rupture  into 

"tlie  air  pas^ges,  bloodvessels,  oesophagus  or  pleura;   deep  burrowing 

"to  the  abdomen  has  occurred.    The  exploring  needle  is  of  great  diag- 

Xkostic  aid  in  doubtful  cases.    Operation  is  indicated:   Auvray  (1904) 

tound  in  the  literature,  36  operations  with  33  recoveries. 

(c)  Chronic  mediastinitis  (mediastinopericarditis)  is  discussed  under 
adhesive  pericarditis. 

(0).  MEDIASTINAL  HEMORRHAGE. 

Small  hemorrhages  of  no  clinical  importance  may  result  from  *'  blood 
^"^lution,"  as  in  icterus,  hemorrhagic  blood  diseases  or  acute  infec- 
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tions.    Larger  hemorrhages  may  follow  trauma  or  erosion  of  the  1 
vessels^  both  of  which  usually  overshadow  the  mediastinal  inciden 


(D).  INTERSTITIAL  EMPHT8EBCA. 
(See  Differentiation  of  Emphysema.) 


SECTION  IV. 


DISEASES  OF  TEE  DIGESTIVE  TEACT. 


DISEASES  OF  THE  MOUTH. 

(A).  OATARRHAL  STOMATITIS. 

Btiology. — Simple,  acute  or  erythematous  stomatitis  is  the  most 

^^^yeut  form.    In  children  it  may  develop  with  dentition,  improper 

,  ^^ing,  rude  cleansing  of  the  mouth,  and  digestive  disorders,  especially 

*^  those  who  are  poorly  nourished;   it  is  part  of  various  infections, 

J^tably  of  the  exanthemata  and  syphilis.    In  adults  it  results  from 

**^iitial,  mechanical  and  chemical  irritants;  hot  food,  alcohol,  tobacco, 

^rious  chemicals  (iodine,  mercury,  arsenic,  copper,  etc.),  acidulous 

otoiting,  inflammatory  extension  from  the  salivary  glands,  carious 

^^^h,  nose  and  throat  disease,  uncleanliness,  anaemias  and  stasis  are 

^mong  its  causal  factors. 

SyiQiptoms. — Symptoms  are  chiefly  redness,  swelling  and  increased 

^^^J^tion,  and  in  the  acute  forms  burning  pain  which  makes  eating 

^*ifl5cult.    The  increased  saliva  is  usually  acid  and  irritates  the  lips 

^  chin  if  it  flows  over  them.   The  gums  are  turgid  {gingivitis)  and  the 

?^gue  broadened,  lax  and  therefore  indented  by  the  teeth,  as  is  also 

f^^  buccal  mucosa.    The  tongue  is  generally  coated.    Vesicles  some- 

J^^s  form  and  break  down  into  small  erosions  which  heal  with  cica- 

'[^^es.    The  whitish  areas  sometimes  seen  are  epithelial  thickening. 

^^^r,  thirst  and  general  symptoms  are  absent,  except  in  some  infantile 

^^^l^^s.    Acute  stomatitis  lasts  but  a  week  or  two,  but  may  become 

^^^it>tiic.    Transient  stomatitis  is  almost  physiological  in  the  new-born. 

Treatment. — In  children  the  mouth  should  be  gently  washed  after 

^n  nursing.    Cold  water  or  ice  mitigates  pain.    Boraeic  acid  is  excel- 
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lent  and  safe.  In  adults  the  teeth  should  be  cared  for.  Tincture  of 
myrrh  and  tincture  of  rliatany — equal  parts — are  excellent  astringents. 
Stronger  antiseptics  may  be  used  in  adults  but  are  dangerous  in 
children,  who  may  swallow  them;  for  instance^  2  per  cent,  sodium 
salicylate,  2  per  cent,  chlorate  of  potash,  1  per  cent,  carbolic  solution; 
erosions  may  be  touched  with  1  per  cent,  silver  nitrate. 


(B).  STOMATITIS  ULOEROSA. 


Etiology. — Though  probably  a  mycotic  affection,  its  bacteriology 
unknown.    In  some  cases  the  same  microorganisms  are  found  as  in  Vir 
cent's  angina  (See  Diagnosis  of  DirnTHKKiA  and  Acute  Phary> 
GiTis).     Sporadic   cases   are  more  common   than   epidemics,   whicl 
may  occur  in  asylums  or  prisons.    It  may  be  induced  by  malnutritioriJ 
uocleanliness,  oral  or  dental  disease,  phthisis,  leukaemia,  diabetes,  toxid 
factors   (principally  mercury),  and  occurs  especially  at  dentition  an<j 
more  in  city  than  in  country  children. 

Symptoms. — The  symptoms  are  those  of  catarrhal  stomatitis  plud 
necrosis  and  then  ulceration.    The  gums,  especially  about  the  incisor 
and  canines,  are  red,  swollen,  loose  and  spongy;   they  bleed  readilyj 
secrete  pus  and  ulcerate;   over  the  ulcers  a  membrane  develops.    Tb« 
teeth  are  exposed,  loosened  and  perhaps  fall  out.    Necrosis  of  the  jaifl 
sometimes  results.    The  tongue  and  cheek  ulcerate  less  often  and  the 
pharj^nx  is  nearly  exempt.    The  breath  is  foetid,  the  saliva  is  increased, 
the  submaxillary  lymph  glands  and  the  salivary  glands  are  swolleo 
and  mastication  is  almost  impossible.     Fever,  prostration  and  signs 
of  sepsis,  as  erythema,  chills,  and  rapid  pulse,  may  mark  the  sever 
cases.    Acute  cases  last  one  to  two  weeks  and  chronic  cases  weeks 
months, 

Varieties.^Ca)  Mercurial  sioTfrntitis  may  occur  in  workers  in  the 
metals  or  from  clinical  administration.  The  author  saw  a  hospital  j 
case  of  nephritis  in  which  one  dose  of  five  grains  of  calomel  caus 
necrosis  of  the  entire  tongue,  which  rotted  off  at  its  root  (See  ixtoxi* 
CATK  »Ns).  Mercurial  and  other  stomatitis  may  cause  "  erosions  "  of  the! 
enamel  in  the  developing  teeth  of  children;  they  become  pitted*  di.i- 
colored  and  transversely  furrowed,  (fc)  Riga's  disease,  descril)ed  by 
Riga  (1881)  in  South  Italy,  is  an  affection  in  which  there  is  a  pearly  j 
induration  which  occurs  only  between  the  tip  of  the  tongue  and  thai 
fra^num,  appears  with  the  first  dentition,  sometimes  ulcerates,  is  I 
occasionally  epidemic,  is  often  observed  w  ith  the  status  lymphaticaJ 
and  is  invariably  fatal,  (c)  In  nursing  women,  ulcers,  3  to  4  mm.  — 
in  diameter,  may  develop  from  the  lymph  follicles  of  the  lip  and  cheek:  ^s 
they  usually  indicate  malnutrition,  sometimes  are  quite  painful,  ^i^^^H 
respond  to  general  tonics  and  hygiene*  (d)  Herpetic  or  pemphigfy^KB 
stoinatiiis  is  seen  in  neurotics  (Jacobi*s  stomatitis  chronica  npiimticar 
and  is  frequently  recurrent,  (e)  Bednar  described  (aphthous)  wkiam^ 
plagues  on  the  posterior  part  of  the  hard  palate  near  the  alveolar  borde-JB' 
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of  the  upper  jaw,  which  may  ulcerate;  they  occur  in  the  first  three 
losths  of  life,  and  are  apparently  due  to  sucking,  are  not  syphilitic, 
id  are  ominous  only  in  marantic  children.  (/)  Parrofs  ulcers  occur 
±he  new-bom  on  the  hard  palate  near  the  median  line;  they  occur 
^marantic  children  and  seldom  heal. 
^Reatment* — ^Treatment  includes  that  of  catarrhal  stomatitis.  Po- 
rium  permanganate  1  to  1,000  relieves  the  fcetor  ex  ore.  Necrotic 
may  be  touched  with  silver  nitrate  solution  or  equal  parts  of 
tirmc^'ture  of  the  chloride  of  iron  and  glycerine.  Potassium  chlorate 
^^ci.  z-^es  may  be  combined  in  children  with  gr.  x  to  xx  of  the  drug  every 
€±s^y  internally  and  twice  the  amount  for  adults,  but  it  must  be  re- 
m.^xaibered  that  toxic  effects  may  result.  Opium  and  belladonna  are 
Li.s^5^  in  severe  cases  for  pain  and  salivation. 

(0).  APHTHOUS  STOMATITIS. 

IBtiology. — It  may  occur  alone  or  with  fevers  and  other  diseases, 

sporadically  or  epidemically.    It  is  probably  contagious  but  its  nature 

is  s^ill  undetermined;  it  is  classed  by  some  with  impetigo,  due  to  the 

statpliyloeoccus,  and    by  others   with  foot-and-mouth  disease;    when 

d^«  to  milk  it  ceases  on  withdrawal  of  the  milk.    Besides  the  general 

causes  of  stomatitis  (v.  s.),  it  occurs  chiefly  in  children  between  ten 

•^<1   thirty  months  old. 

SymptomB. — Symptoms  begin  with  restlessness,  slight  fever,  thirst, 
^Uvation  and  pain  in  the  mouth.    Round,  yellow-white  and  slightly 
^lev^ted  areas  as  large  as  a  pea  appear  on  the  surface  and  edges  of  the 
tongue  and  less  often  on  the  lip  and  buccal  mucous  membrane.    The 
^Ucosa  is  slightly  reddened  about  them.    They  cannot  be  scraped  off 
^^^    attempts  to  do  so  produce  bleeding.     Pathologically  they  are 
ftreas  of  superficial  necrosis,  into  which  exudation  of  fibrin  and  round 
^Ua  occurs  (stomatitis  fibrinosa  disseminata).    Vesicles  are  described 
u-^  Seem  to  be  no  part  of  the  process,  though  they  may  occur  on  the 
*'JJ'^  near  the  mouth.    Occasionally  there  is  tumefaction  of  the  lym- 
phatic and  salivary  glands.    Their  clinical  evolution  is  rapid;  they 
^^  One  to  two  weeks,  and  recurrence  is  frequent.    The  treatment  is 
"^t  of  stomatitis. 


(D).  PARASITIO  STOMATITIS. 

etiology. — Thrush,  muguet,  soor,  or  stomatomycosis  oidica  is  due  to 
T*  Oidium  albicans,  closely  allied  to  the  saccliaromyces,  whicli  con- 
^  of  branching  mycelia  and  ovoid  granular  and  refracting  spores. 
*^  ^Hicurs  chfefly  in  very  young  children  whose  mouths  liave  been  im- 
P^^H^ly  cared  for,  or  who  have  stomatitis  and  reduced  nutrition.  It 
P'^^s  especially  among  the  poor  and  in  institutions.  Di»^"  -' 
•^  probably  the  most  frequent  mode  of  ino-' 
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develop  in  adults,  as  in  weakly  convalescents^  or  in  tuberculous  aSc 
diabetic  subjects. 

Symptoms. — A  few  thin,  punctate,  whitish  spots  develop  on  the 
tongue,  cheek  and  soft  palate;  they  become  yellowish  as  the  areas 
grow  or  fuse.  The  fungus  is  at  first  deposited  on  the  epithelium,  be- 
tween the  layers  of  which  it  proliferates  and  penetrates.  The  mouth 
is  dry,  or,  with  diffuse  stomatitis,  is  moist  from  increased  saUvarj'  flow. 
In  the  more  severe  case>s  the  fungus  may  reach  the  pharynx,  laiynx, 
oesophagus,  and  even  the  stomach  and  intestine.  Its  deposit  is  gen- 
enilly  limited  to  areas  with  flat  epithelium,  and  epithelia  of  the  cyhn- 
drical  and  ciliated  order  usually  escape.  It  may,  in  exceptional  cases, 
cause  oesophageal  occlusion,  or  bronchopneumonia;  or  by  unusually 
deep  penetration  to  the  submucous  vessels  it  may  cause  cerebral,  renal 
and  other  embolism.    The  outlook  is  good  except  in  marantic  subjects. 

Treatment* — Propktilaxisi  is  most  essential  in  regard  to  cleansing  I 
of  the  mouth,  sterilization  of  bottles  and  nipples,  and  maintenance  of 
the  general  health  by  fresh  air  and  by  early  treatment  of  dyspeptic  lU^ 
orders.  In  some  cases  the  stomatitis  persists  until  a  wet-nurse  is] 
substituted  for  the  feeding  with  cow's  milk.  Cleansing  the  mouth  with 
boraXy  boric  acid,  sodium  bicarbonate  and  lime  water  is  most  effective. 
If  unusual  extension  occurs,  a  teaspoooful  of  a  resorcin  sotutton  (1  to 
100  or  300  parts)  may  be  given  every  two  hours. 

Stomatitis  may  in  rare  cases  result  from  other  parasites,  as  the  sar- 
cina  or  leptothrix,  and  from  such  bacteria  as  the  pneumococcus,  gono- 
coccus,  Friedlander*s  bacillus,  etc. 


(E).  GANGEENOUS  STOMATITIS. 


Etiology. — ''Gangrene  of  the  cheek,*'  nonia  or  cancrum  om,  is 
rare    atfection.     Age:    of    Bruo's   415    cases,   only    11    occurred  i 
persons  over  fifteen  years  of  age  and  only  6  in  infants.    The  autho 
recently  saw  a  case  in  a  man  forty  years  old,  wliich  was  f 
fifth  day*    Sex:  more  cases  occur  in  girls  than  in  boys.     M- 
and  neglect  are  causes  of  some  cases,  and  others  follow  acute  iaf« 
tions;  50  per  cent,  follows  measles;  tjphoid,  scarlatina,  etc.,  are  Ii 
frequent  factors,    A  bacillus  resembling  that  of  diphtheria  has  bee— 
isolated  (Bac.  necroseos).     Cladothrix  threads  similar  to  those  in  Vi 
cent's  angina  may  be  seen. 

Symptoms, — ^Symptoms  usually  begin  with  ulceration  of  the  gua^J^ 
or  buccal  mucosa  near  the  angle  of  the  mouth.     Rapid  necrosis  aim  W 
gangrene  follow  with  extensive  brawny  tedema  of  the  face.    The  ftrtc^' 
is  intense  and  much  tissue  is  fre<:]uently  sloughed  off.    Perforation  «^^ 
the  cheek,  necrosis  of  the  jaw  and  extension  to  the  tlfroat,  orbit  of 
ears  are  not  uncommon.    Seventy  per  cent,  of  cases  die  within  a  weeK; 
they  show  septic  symptoms,  such  as  high  fever,  we-ak  heart,  prostr*^ 
tion,diarrhflea,colitis,  and  meningitis,  or  symptomsof  lobularpneumoiit* 
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t>^>c;ommg  gangrenous.  The  other  cases  exhibit  less  general  reaction 
ci.rid  may  leave  only  an  extensive  scar  or  fistula  on  the  cheek.  The 
Kxmox^Iity  was  92  per  cent,  in  Springer's  collation. 

^nr6atDl6nt. — ^Treatment  is  ineffectual.  A  full  diet  and  free  exbibi- 
tioMTB  of  alcohol  are  indicated  as  in  sepsis,  and  disinfectants  should  be 
Ei.pf>Iied  to  the  necrotic  focus;  local  measures  as  excision,  the  live 
(TSL^M^erj  and  caustics  are  employed,  usually  without  success,  and  some- 
tilxm^^3  with  aggravation  of  the  necrosis. 


DISEASES  OF  THE  TONGUE. 

(A).  EOZEMA. 

.  Iri  eczema  the  epithelium  thickens  and  desquamates,  leaving  red- 
dish, smooth  and  circular,  serpiginous  or  geographical  areas,  which 
b^^l  oentrally  and  extend  peripherally.  It  may  cause  local  irritation  or 
^orry  to  the  patient,  who  may  think  he  has  syphilis  or  cancer.    Again, 

it  IS  an  accidental  finding  on  the  tongue  or  cheeks.    Its  cause  is  un- 

to^Wn,  its  course  is  quite  chronic,  and  its  treatment  by  silver  nitrate 

is  quite  inadequate. 

(B).  LEUKOPLAKIA. 

*^ukoplakia  (psoriasis,  ichthyosis,  keratosis)  is  an  affection  closely 

I^^iubling  the  "geographical  tongue,"  in  connection  with  which  it 

?  ^ften  described.    Irregularly-shaped,  smooth,  pale  plaques,  measur- 

t8  one  to  two  centimeters,  develop  on  the  tongue  and  less  often  on 

*^ lips,  cheek  or  tonsils;  they  consist  of  thickened  epithelium.    Eiglity 

fj^  cent,  of  cases  occur  in  men  (98  per  cent.,  Fournier);   the  use  of 

^^^cco  and  alcohol,  and  gout  and  gastric  disease  are  probable  factors; 

r?Philis  is  not  a  cause  and  antisyphilitic  remedies  are  directly  injurious, 

^Jj^gh  Foumier's  experience  with  324  cases  convinced  him  that  80 

V^cent.  came  from  syphilis  and  20  per  cent,  from  tobacco.    Its  synip- 

■^^s  are  not  marked,  its  course  is  very  chronic  and  its  treatment  is 

^riy  always  without  results.     Ten  per  cent,  solutioin  of  sodium 

^icylate;  chromic  acid,  5  per  cent.;  strong  silver  nitrate  api)li(iiti(>ns, 

^P^lly  to  fissured  places;  corrosive  sublimate  (1  to  500  parts)  and 

^^galvanocautery  are  recommended.    Excision  is  necessarv  for  j)apil- 

^inatous  or  epitheliomatous  outgrowths,  which  are  said  to  develop 

one-third  to  nearly  one-half  the  cases. 
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(0).  ACUTE  OLOSSITIB. 

Acute  glossitis  may  be  localized  or  difFuse,  and  usually  ends  in 
puration*    It  follows  stings,  bums,  erosions  or  the  entrance  of  pyog 
cocci  through  the  lymph  follicles.    The  tongue  is  swollen,  somet 
so  greatly  that  it  protrudes  beyond  the  lips,  and  is  painful,     Eati 
and  even  speaking  or  oral  breathing  are  impossible.    Early  scarii 
tion  and  later  incision  of  purulent  foci  are  indicated. 


(D).   GLOSSITIS  DESIOCANS. 

Glossitis  desiccans  is  a  rare,  chronic,  intractable  affection  in  wl 
deep  indentations  of  the  margins  of  the  tongue,  and  consequent  lobl 
tion  occur.  Melunoglossia  {nigrities  lingvce)  results  from  proliferai 
of  the  filiform  papillae  at  the  base  of  the  tongue,  which  appear  like  1 
(melunotrichia  linguw^  black-haired  tongue);  they  are  removed  fa 
10  per  cent,  salicylic  acid  solution  or  by  curetting.  The  mucor  m 
may^cause  a  black  coating  on  the  tongue. 


DISEASES  OF  THE  SALIVAEY  GLANDS. 

(A).  PTYALI5M,  SALIVATION,  HYPERSECRETION,  SIALORRHfl 


Etiology.— The  chief  causes  are  (a)  disease  of  the  mouth,  stomal 

dentition;  (b)  toxic  substances  as  jaborandi,  tobacco,  physostiL 
digitalis,  mercury,  iodides  and  various  metals;  (c)  nervous  affectii 
as  trigeminal  neuralgia^  diseases  of  the  pons  and  medulla,  pa 
dementia,  hypochondriasis,  and  hydrophobia;  a  close  distim 
should  be  drawn  between  oversecretion  and  lesions  in  which» 
bulbar  paralysis,  the  saliva  cannot  be  swallowed;  (d)  reflex  salivatli 
which  may  also  occur  from  diseases  of  the  tympanum  ibrough 
chorda  tympani,  from  gastro-intestinal  disease  (gastric  ulcer,  pauc 
atic  lesions,  etc.)  by  way  of  the  vagus  and  sympathetic  nerves,  and  fn 
genital  conditions,  as  pregnancy. 

Symptoms. — The  physiological  salivary  flow  measures  seven  OUJI 
to  three  pints  (200  to  1500  c.  c),  which  pathologically  may  amouiil 
quarts;  a  flow  of  over  twelve  quarts  has  been  recorded,  Tlie  i^nliil 
glands  are  tense,  swollen,  and  even  hard.  The  reaction  of  the  sai 
may  become  neutral  or  acid;  it  is  chiefly  thin  and  fluid,  but  iiuy 
tain  some  ropy  mucus  or  scattered  pus  cells;  the  pt^'altn  dis»| 
together  \\ith  the  potassium  sulphocyanide.    The  saliva  may  tn< 
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ixx^o  the  larynx  during  sleep,  and  thus  cause  violent  coughing;  it  may 
flo^vr  into  the  stomach,  and  produce  vomiting,  of  an  alkaline  or  neutral 
^v^oxxiitusy  especially  in  the  morning;  it  may  stream  from  the  lips,  and 
^ssL'txae  the  adjacent  skin  to  become  erythematous. 

^Prognosifl  and  Treatment. — ^The  prognosis  depends  wholly  on  the 
CT^ciriasal  a£Fections,  whose  operation  may  be  transient,  intermittent  or 
p«>x-xnanent.  Treatment  is  likewise  causal.  Any  toxic  cause  should  be 
T^enaoved.  In  nervous  and  reflex  types,  potassium  bromide  is  often 
^vskluiable  and  the  iodides  are  sometimes  efficacious  in  pregnancy.    The 

roorc  severe  cases  necessitate  opium  and  occasional  doses  of  bella* 

doYioa. 

(B).  XEROSTOMIA. 

Hjposecretion  or  arrested  secretion  was  first  described  by  Jonathan 

Hutchinson.    Besides  its  occurrence,  as  a  result  of  atropine  and  allied 

remedies,  it  occurs  in  diabetes  insipidus  and  mellitus,  in  some  cases  of 

contracted  kidney,  and  finally,  as  an  independent  neurosis  or  a  neurotic 

jy-mptom.    Women  (80  per  cent.)  are  affected  more  often  than  men. 

The  tongue  and  mouth  are  dry,  red  and  glistening,  which  may  render 

speaking,  chewing  and  swallowing  most  difficult.    The  tongue  may 

cleave  to  the  roof  of  the  mouth.    The  digestion  of  carbohydrates  is 

inipaired.     Treatment  consists  in  painting  the  mouth  with  iodine, 

P<^;tassium  iodide  and  glycerine  (1,  10,  100  parts  respectively),  the  ad- 

''^nistration  of  pilocarpine  hydrochlorate  iS  to  4  of  a  grain  and  galvanic 

•Pplications  to  the  parotid. 

(0).  PAROTITIS. 

Besides  acute  specific  parotitis  (mumps),  infection  may  reach  the 
P'^'otid  or  other  salivary  glands  by  way  of  the  blood  stream  or  by 
^•ction  entering  their  ducts.  AciUe  parotitis  may  be  simple  but  is 
'tetter  suppurative,  the  staphylococcus  being  the  most  common  pyo- 
^Aj  organism,  (a)  Any  of  the  acute  infections  may  be  complicated  by 
P^J^otitis,  of  which  typhoid  is  the  most  common;  parotitis  may  develop 
JJ^^nieasles,  scarlatina,  pneumonia,  septicopyaemia,  and  syphilis,  (b) 
T^^ascs  or  trauma  of  the  abdominal  or  pelvic  structures  are  some- 
^""ttes  complicated  by  acute  parotitis,  to  which  Paget  drew  special 
•*teition;  they  include  diseases  of  or  operations  on  the  alimentary  and 
WtcHirinary  tracts,  peritoneal  disease,  pancreatitis,  trauma  to  the 
^minal  viscera,  which  may  result  from  pessaries  or  from  external 
S.Z '  ^H)lence,  injury  of  the  abdominal  wall,  etc. ;   many  of  these  cases  are 

V^  *riy  attenuated  sepsis.    Wagner,  in  1904  was  able  to  collect  61  cases 

:  c^  Jfjoatoperative  parotitis;  31  were  operations  upon  the  genitalia;  he 

:i  "5  wfieves  the  cause  is  not  hcematogenous  infection,  but  an  infection 

3«  ^^oeoding  along  the  duct  from  the  mouth,    (c)  A  rare  form  of  acute 

rr^:  Pttotitis  in  facial  neuritis  is  described  by  Gowers. 
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Chronic  parotiih  sometimes  follows  epidemic  or  symptomatic  j 

titis;  it  may  occur  in  poisoning  by  mercun'  or  lead,  and  in  syj>hil 
chronic    nephritis.     The   parotid    is   usually  painless,   though 
sometimes  both  painful  and  tender.    Mikulicz  has  described  a  "chl 
symmetrical  hypertrophy  of  the  salivary  and  lachrymal  glands*'  n 
is  often  of  long  duration. 

Treatment. — In  acute  parotitis,  local  derivants  as  leeches,  the « 
application  of  cold  and  the  later  use  of  hot  fomentations,  and  & 
of  surgical  incision,  if  there  is  pus  formation,  are  indicated.  Cb 
forms  respond  slowly  to  treatment;  iodine  or  mercurial  otntn 
should  be  employed.    Iodide  is  useful  in  Milkulicz*s  disease. 

The  parotid  gland  and  its  duct  may  become  inflated  with  a 
persons  ha\ing  such  occupations  as  blowing  wind-instruments  ♦ 
glass-blowing.    In  rare  cases  gas  forms  in  the  gland  or  its  duct. 


(D).  ANGINA  LTJDOVICI. 


4 


Ludwig's  angina  is  generally  dne  to  a  streptococcic  infection  b* 

ning  in  the  submaxillary  gland,  and  extending  to  the  floor  of  the  iH 
and  to  the  cervical  celluiar  tissue.  In  some  cases  no  promoting  C 
is  found,  or  trauma  may  be  its  immediate  antecedent,  but  most  i 
are  secondary  to  typhoid,  diphtheria,  scarlatina  and  kindred  I 
infections.  It  is  the  analogue,  though  differing  in  location,  of  I 
phlegmon  of  the  pharynx  and  larynx  (subniucons  suppurative  inl 
mation  or  anlema).  The  streptococcic  inflammation  spreads  rap 
causing  fever,  redness^  pain  and  swelling  under  the  tongue,  celll 
and  sometimes  gangrene  in  the  neck  {ctfnancke  gangrcmettse).  M 
cation  and  deglutition  may  be  impossible  and  glottis  oedema  iJ 
infrequent.  The  parotids  are  sometimes  invaded,  Re^ution  is 
exceptional  and  external  pointing  of  pus  is  not  likely  to  occur,  wbf 
without  early  surgical  intervention,  septic  and  pytemic  complies^ 
or  laryngeal  afid  pharyngeal  oedema  or  phlegmon  very  freqi) 
develop, 

(E).  SIALODOCHITIS  FIBRINOSA. 

Inflammation  of  the  salivary  ducts  with  formation  of 
(Kussmaul)  results  from  infection  ascending  from  the  oral  cavity^ 
is  characterized  by  fever  and  tenderness,  pain  and  tumefaction 
salivary  gland,  due  to  retained  secretion  and  infection* 
kept  patent  by  pressure  or  sounding. 


(F).  SIALOLITHIASIS. 

Stones  of  calcium  phosphate  or  carbonate  occur  more  frecm 
Wharton's  duct  than  in  the  other  salivary  ducts.    Their  nsmi  ' 
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tJi^ation  of  the  salivary  secretion  by  foreign  bodies,  bacterial  or 
L&ngus  invasion  or  mechanical  stricture  following  ulceration.  Roberg 
1O04)  found  stones  in  Wharton's  duct  fifty  times,  in  the  submaxillary 
Ijknd  twenty-eight  times,  in  Stenson's  duct  six  times  and  in  the  parotid 
laxid  twice. 


DISEASES  OF  THE  PHARYNX. 

(A).  AOITTE  PHARTNQITI8. 

Ktiology. — Acute,  superficial,  simple  angina  may  be  caused  by  (a) 

rheumatism,  cold  or  exposure;    (6)  infections,  either  acute  (measles, 

scarlatina,  variola)  or  clionic  (malaria  or  syphilis) ;  (c)  gout,  dyspep- 

***,  or  smoking;   (d)  in  many  cases  the  cause  is  obscure;  though  pro- 

"^Wy  always  mycotic,  no  one  germ  is  especially  found.    It  is  most 

common  in  youth. 

8yiiq>tom8. — (a)  Local: — ^The  throat  is  red, glazed  and  streaked  with 
ttucopus  which  is  easily  wiped  away.  The  soft  palate  and  uvula  are 
■wJWimes  swollen;  superficial  erosions,  small  vesicles  on  the  palate 
•ttd  swollen  mucous  follicles  are  occasionally  seen.  In  some  cases  the 
"J^  findings,  especially  when  hidden  in  the  nasopharynx,  are  very 
%bt  in  proportion  to  the  local  pain  and  general  symptoms.  There  is  a 
etching,  tickling  sensation  in  the  throat  which  may  radiate  into  the 
IWerior  nares  or  into  the  ear.  The  patient  hawks,  but  raises  little, 
Ness  there  is  coincident  rhinitis  or  laryngitis.  Swallowing  is  rather 
Pfinful,  slight  deafness  is  quite  common,  the  speech  is  sometimes 
*ghtl\  naeal,  and  the  angular  lymph  nodes  are  painful  and  tender. 
vJ)  CimHitutiarud  symptoms  are  usually  slight.  At  the  onset  there  are 
^iness,  moderate  fever,  aching  in  the  muscles  and  in  some  individ- 
^  extreme  cutaneous  hyperaesthesia,  which,  on  superficial  examina- 
^1  may  ^^e  fabely  attributed  to  changes  in  the  deeper  parts  of  the 
*^.  With  or  without  coincident  tonsillitis,  there  ma^  be  high  fever, 
^i  in  labile  individuals,  marked  nervous  intoxication.  Herpes  facialis 
*^^ctsionally  develops.  Complications,  as  acute  endocarditis,  or 
^bitis,  are  very  uncommon.  In  a  few  days  the  process  is  complete 
^  convalescence  is  rapid. 

t^Batment. — (a)  Local: — painting  the  entire  pharj'nx  with  a  20 
P^  cent,  silver  nitrate  solution  usually  affords  not  only  local  but 
*^5'*1  relief .  (6)  General: — Dover's  powder  ai  d  aspirin,  each  ten 
P*ins,  may  be  exhibited  for  unusual  pain,  aconite  for  high  fever,  calo- 
^1  followed  by  salines,  for  elimination,  and  a  1  per  cent,  solution 
^carbolic  acid  for  the  irritated  throat. 

.The  pneumococcic  sore  throat  may  be  suppurative,  pseudodiphther- 
■^1  follicular  (like  tonsillitis),  erythematous  or  herpetiform;  its  onset 
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is  severe,  like  that  of  prieiimoRia,  it  produces  a  thicker,  den.^r 
more  adherent  merabrane  than  does  the  streptococcus  and  the  pf 
nosis  is  generally  poor* 


(B).  CHRONIC  PHARYNGITIS. 

Etiology.— The  causes  are:     (a)  repeated  acute  phaiyDgitis; 
excessive  smoking  or  use  of  alcohol;    (c)  abuse  or  over-use  of 
voice,  as  in  clergy m en j  vendors,  etc;   (d)  extension  from  or  associa 
with  chronic  nasopharyngitis  or  laryngitis;    (e)  variou3  condition 
the  blood,  as  in  chronic  nephritis,  syphiUs^  arthritisra,  etc,     Thi 
causal  factors  are  most  common  in  adolescence  and  middle  life* 

Symptoms. — The  symptoms  are  local.    The  mucosa  of  the  n 
pharynx  is  generally  red  and  lined  with  turgid  venules;  the  pillars  I 
uvula  ere  relaxed,  and  the  drooping  uvula  may  occasion  tickling  cf 
tongue  or  even  of  the  epiglottis,  thus  causing  chronic  coughing,    T 
sides  of  the  phan^nx  may  show  isolated  whitish  areas  of  epith 
thickening  or  more  often  small,  round,  reddish,  hypertrophied  lyi 
follicles    {pharyngitis    granvIosa)j   sometimes  in   linear  distribu 
The  pharj^nx  is  dry  and  burning,  exciting  hawking  efforts  which 
not  only  unproductive  but  in  themselves  are  irritating  to  the  phai 
and  may  cause  morning  vomiting.    The  mucous  glands  are  at  ti 
hyperplastic.    Slight  bleeding  occasionally  causes  unnecessary  woi 
Middle  ear  involvement  is  common,  through  the  Eustachian  tul 
Phoryfigitis  sicca  is  an   atrophic  type,  analogous  to  rhinitis  sii 
(atrophica)  and  marked  by  a  pallid  glazing,  chiefly  of  the  postei! 
pharyngeal  wulb  and  by  formation  of  crusts. 

Treatment. — (a)  The  causal  factors ,  as  improptr  straining  ; 
tension  of  the  voice  in  speaking,  excessive  alcoholism  or  smoking,  < 
should  be  corrected  respectively,  by  rest  and  avoiding  irritant  foods 
stimulants.  Alkaline  laxatives  are  frequently  beneficial,  (b)  Galrm 
funetute  of  the  turgid  veins  or  hyperplastic  follicles  is  indicate 
marked  improvement  is  probably  more  frequent  than  aggr.ivation 
the  condition  by  over-zealous  treatment,  (c)  Local  medical  ircatmi 
is  less  eflicacious,  as  2  to  20  per  cent,  solution  of  tannin  in  glyceric 
equal  parts  of  tr,  ferri  chloridi  and  chlorate  of  potash,  I  to  5  g 
cent,  solution  of  chloride  of  zinc,  or  2  to  20  per  cent,  nitrate  of  sill 
solution. 


B 


Acidi  carbolic! 
Acidi  tannici . 
AlumiaiA    . 
Glycerini 


-  i^i 

■  ■  :^^j- 

AquiB  rosee    .............    .q.s.  ad  5v, 

M.  et  ft.  gargariemus, 
.^ — As  gargle,  properly  diluted. 


(d)  For  dn^  atrophic  pharyngitis,  iodine,  potassium  iodide  and 
cerine  (1:10:100  parts,  respectively)^  massaged  thoroughly  into 
pharynx,  is  the  best  known  measure: 
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lodi gr.  iij. 

PotasBii  iodidi Sss. 

Ghroerini 3j. 

M.  et  S.— Locally. 

(0).  PHLSaMONOUS  PHARTNaiTIS. 

Angina  phlegmonosa,  especially  described  by  Senator,  is  not  super- 
"Cial  as  is  simple  pharyngitis,  but  invades  the  submucosa.  It  is  usually 
pnitiaiy  but  may  be  metastatic  from  distant  suppuration.  The  throat 
'^  painful,  swollen  and  oedematous,  the  neck  enlarges  and  suppuration 
^*^*Urs  with  high  fever,  septic  symptoms  and  diflSculty  in  swallowing 
V^d  breathing,  especially  when  the  subject  lies  down.  The  inflamma- 
*>on  may  be  hemorrhagic  or  necrotic-  Phlegmonous  angina  is  the 
^a'ogue  of  suppurative  submucous  laryngitis  and  of  angina  Ludovici. 
^thout  surgical  intervention  or  early  spontaneous  rupture  into  the 
"^'oat,  death  occurs  from  septicopysemia,  mediastinitis  or  from  oedema 
^'  the  ^ottis. 

(D).  RETROPHARTNGEAL  AB80E88. 

Various  forms  are  described,    (a)  The  primary  form  occurs  in  chil- 
wn  under  two  years  of  age;    the  early  symptoms  are  dysphagia,  a 
'^^l  voice  and  retropharyngeal  suppuration,  either  as  a  visible  pro- 
tnision  on  the  posterior  pharyngeal  wall  or  as  a  palpable  fluctuation 
"^Cfe;  in  a  week  or  two  dyspnoea,  cyanosis  and  inspiratory  retraction 
w  the  chest  develop.     It  is  a  primary  lymphadenitis.    (6)  Secondary 
*yp^  are  less  common  in  (i)  caries  of  the  cervical  spine,  (u)  diphtheria, 
ttyripelas,  scarlatina  and  (Hi)  suppurative  inflammation  in  the  retro- 
pharyngeal lymph  glands.    The  secondary  type  is  caused  by  infection 
t^^elling  along  the  lymph  vessels,  or  rarely  by  metastasis.    Unless 
J^'^cal  measures  are  instituted  or  spontaneous  rupture  occurs  early, 
"^th  occurs  from  asphyxia,  mediastinitis,  glottis  stenosis,  inhalation 
Pj^^toonia  or  sepsis.    After  incision  the  head  should  be  promptly 
"^^  well  forward  to  obviate  occlusion  of  the  air  passages. 


(E).  PHARTNOEAL  ULCERATION. 

.Syphilitic  and  tuberculous  ulceration  have  been  considered.  Follic- 
^^  ulcers  are  superficial  and  small  and,  like  all  ulcers  in  the  mucous 
^JJibrane  only,  heal  without  a  cicatrix.  Ulceration  also  occurs  in 
vP*\theria  and  the  diphtheroid  group,  due  chiefly  to  the  streptococcus. 

Y'^'^wicy  too,  causes  ulceration.  Cancer  and  tuberculosis  are  us- 
!*^y  diagnosticated  with  ease,  and  syphilis  is  separated  ex  juvantibua 
^  y»  use  of  mercury  and  iodides  in  doubtful  cases. 

^^naenCs  angina  is  discussed  under  Diagnosis  of   Diphtijkhia; 
^^rding  to  Vincent,  it  constitutes  two  per  cent,  of  all  anginas  including 
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diplitlieria.     It   occurs  especially  in   children   between   six  and  ten 
years  of  age  and  in  medical  students  and  servants  in  anatomical  labora- 
tories, between  the  years  of  eighteen  and  thirty.     Tobacco,  scurvy ^^ 
anaemia,  tuberculosis,  syphilis,  scarlatina,  measles  and  the  eruption  o£ 
the  wisdom  teeth  are  predisposing  factors.    The  two  causative  orgao^ 
isms  were  first  described  by  Riuichfus  (1893);   (a)  the  fustjonn  hacllh 
has  pointed  J  sometimes  rounded  ends,is  sometimes  bent,  measures  six  1 
twelve  ft  in  length  and  may  be  flagellated;   (b)  the  spirillum  or  spi] 
ocluete  is  long,  delicate,  twisted  and  always  occurs  in  severe  form^ 
They  stain  with  carbol-fuchsin  but  not  by  Gram's  method. 

Sjmaptoms. — (I)  In  the  first  period,  there  is  congeMlon  and  cedemi 
(2)  In  the  second  stage,  a  grayish  yellow  mevihranc  forms  which 
thick,  friable  and  clieesv  and  is  usually  removable.     (3)  Under 
membrane,  an  uleer  develops;   it  is  usually  single,  round  or  oval  ai 
has  an  irregular  edge,  an  une%'en  granulating  floor  and  seldom 
extension  laterally. 

The  general  symptoms  are  lassitude,  indigestion,  vomiting  or 
staxis;  fever  is  uncommon  and  complications  rare  (albuminuria, 
teritis  or  noma)*    Syphilis  and  diphtheria  require  differentiation.    "Hl^l 
affection  heals  in  one-half  to  seven  weeks,  under  applications  of  ioc 
locally,  pencilling  with  silver  nitrate,  gargles  of  hydrogen  peroxide 
chlorate  of  potash  internally. 


IHSKASES  OF  THE  TONSILS. 


(A).  ACUTE  FOLLICtTLAR  OR  LACUNAR  TONSILLITIS. 


Definition. — An  acute,  largely  parenchymatous,  inflammation  of  --^ 
tonsils,  due  to  local  mycotic  invasion  and  marked  usually  by  deci"^ 
constitutional  reaction. 

Etiology. — {a)  BucteTiologicaUtf,  the  streptococcus  is  the  most    *i! 
quent  cause,  though  the  staphylococcus  and  Fraenkel's  djpIococcuA     -^B 
also  encountered;    it  is  claimed  that  somewhat  attenuated  diphthi^^" 
bacilli  are  found,  particularly  at  the  time  of  diphtheria  epidemics,  ^^ 
in  such  cases  it  is  more  correct  to  consider  it  as  a  sub-type  of  diphtht^**^ 
iq.  ik).    (b)  The  still  unknown  virus  of  rkeuniatmn  is  thought  to  g^ 
access  to  the  blood  byway  of  the  tonsils  or  pharynx;  affections 
monly  regarded  as  associated  %vith  rheumatism,  as  ervlhema  nodosi 
chorea,  and  some  forms  of  endocarditis,  may  follow  acute  tonsill 
(Packard).    Tonsillitis  may  begin  the  rheumatic  cycle,  as  descril 
under  rheumatism  in  children,  or  it  may  appear  later  in  the  rh 
matic  process,  with   endocarditis,  pericarditis,  arthritis,  and  chor* 
Endemics  and  the  spread  of  the  disease  through  a  household  or  iusim 
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tion  strengthen  the  theory  that  tonsillitis  is  an  acute  contagion,  (c) 
Cotdaxid  dampness  are  directly  predisposing  causes;  these  conditions 
obtain  in  the  United  States  largely  in  the  spring,  in  some  other  countries 
largely  in  the  fall  months,  (d)  Tonsillitis  occurs  chiefly  in  youth  and 
adolescence;  infants  are  seldom  affected,  (e)  Individual  predisposition 
depends  on  some  unknown  factor  and  tonsilh'tis  itself  is  of  etiological 
importance,  for  one  attack  may  induce  recurrence.  (/)  Poor  hygiene 
and  possibly  sexual  activity,  especially  in  young  married  people 
(Shepard),  may  be  conducive  to  tonsillitis. 

SjnDiptoms. — (a)  The  onset  occurs  with  chilliness  or  rigor,  severe 
pains  in  the  back  and  limbs,  fever,  rising  within  a  day  to  103  or  even 
to  106  degrees  in  children  or  susceptible  adults,  pain  in  the  throat, 
particularly  on  swallowing,  and  tenderness  of  the  glands  at  the  angle 
of  the  jaw.    (6)  Local  findings: — the  tonsils  are  swollen  and  soon  show 
on  the  deeply  injected  surface  three  to  ten  yellowish-white  or  creamy 
points,  correspdiding  to  the  crypts  or  lacunae;  the  crypts  contain  bac- 
teria, epithelium,   leukocytes   and   sometimes   cholestearin   or  fatty 
needles  and  are  essentially  small  abscesses.    Pathologically  the  tonsil 
>s  the  seat  of  serocellular  infiltration.     Occasionally  there  are  small 
superficial  areas  of  necrosis,  slight  erosions  or  even  formation  of  mem- 
'>rane.    The  voice  may  acquire  a  somewhat  nasal  twang,  the  pain 
increases  for  a  few  days  and  the  angular  glands  remain  both  painful 
*nd  tender,  whence  the  head  is  often  held  rigidly  forward  and  the  jaws 
are  opened  only  with  difficulty.    Pain  in  the  ear  is  not  uncommon,  (c) 
^he    chief  constitutional  symptoms  have  been  considered  under  (a). 
^orexia,  heavily  coated  tongue,  feverish  breath,  hypersesthetic  skin, 
'^^J^ked  depression,  accelerated  pulse  and  respiration,  are  common.    In 
*P^e  cases  the  systemic  symptoms  are  disproportionately  severe  and 
^^ulciren,  as  well  as  some  adults,  may  exhibit  delirium;   in  two  cases 
H^f^  by  the  writer,  in  adults,  retraction  of  the  neck  with  headache, 
^lirium  and  vomiting  was  thought  indicative  of  meningitis.    Herpes 
^^ialis  is  quite  frequent. 

,.  Complications. — Complications  are  not  common.    Acute  pericar- 
*^is,  endocarditis  or  nephritis  may  develop.     Functional  heart  mur- 
^^I's,  febrile  albuminuria  and  erythema  (from  the  toxins  or  from 
Predication)  are  not  very  infrequent.    As  a  rule,  however,  convalescence 
^  Complete  within  a  week,  though  marked  prostration  and  considerable 
^^^idual  swelling  remain  for  some  time.    Repeated  attacks  may  cause 
^phritis  or  endocarditis. 
diagnosis. — The  typical  case  cannot  be  confused,     (a)  Diphtheria 
*^^Ocluces  a  membrane,  more  whitish  in  color,  which  has  an  almost 
Pathognomonic  tendency  to  spread  to  the  uvula,  soft  palate  or  pharynx; 
^^  leaves  bleeding  raw  points  when  it  is  stripped  off;   it  recurs  after 
^inoval;  it  sometimes  extends  to  the  larynx;  it  is  followed  not  infre- 
quently by  paralysis,  which  almost  never  results  from  tonsillitis;    it 
^^^sponds  with  more  or  less  promptness  to  serotherapy,  and  shows  in 
P^"actically  all  cases  the  Klebs-Loeffler  bacillus,     (b)  Tonsillitis  necro- 
^^o,  leaves  an  ulcer;  its  bacteriology  is  disputed,  some  cases  showing 
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the  fttsiform  bacillus  and  spirilla  of  Vincent  (see  Ulcerative  Phart?* 
Gins  and  Diphtheria),  and  others  are  alleged  to  be  due  to  the  Bacil- 
lus diphtheritB;  in  some  cases  there  is  much  fever;   in  others  none; 
the  general  reaction  is  severe,    (c)  The  possibility  of  incipient  scarhtina 
should  always  be  kept  in  mind. 

Treatment — 1.  Prevention. — ^The  subject  should  be  hardened  by 
cool  baths  or  sponges,  and  tonsillotomy  should  be  performed.  Douch- 
ing of  the  nose  and  gargling  with  Dobell's  solution  should  be  part  of  the 
daily  toilet. 

2,  Local   Measures. — Though    many    local    remedies    are    recom-- 
mended,  the  best  in  the  author's  experience  is  fUver  nitrate;    after: 
cocainizing  the  throat,  a  small  probe  is  bent  at  right  angles  near  its  enc" 
and  introduced  into  each  swollen  crypt  in  order  to  punctui'e  it  anc 
secure  free  drainage;   then  Dobeirs  solution  should  be  applied,  un- 
diluted, on  small  bits  of  cotton  in  each  crj-pt;  this  is  followed  by  20  per 
cent,  silver  nitrate  solution  ;  the  rei?ults  are  often  imme<|iate;  sometime 
aborting  the  attack.     Squeezing  out  the  crypts  with  a  spatula  is  ej 
tremely  painful  but  relieves  the  patient  when  the  physician  has  o 
probe  at  hand.    Hot  water  or  hot  fomentations  may  be  applied  to  il 
neck. 

a.  Oonstitiitional  TreatmeEt.— In  a  relatively  small  number  of  cas« 
sodium  salicylate,  given  as  in  rheumatism,  affords  relief*    Hydrargy 
btniodide  gr.  ^ha  given  every  fifteen  minutes  for  ten  doses  often  abor 
the  process.     Guaiac,  though  generally  used,  has  produced  unsatisfa 
tory  results  in  personal  experience;    the  dose  is  tr.  guaiaci  ammonii 
VfSix  to  xl  every  two  hours.     Aspirin,  and  Dover's  powder  a&  gr. 
relieve  pain  in  the  throat,  body,  and  limbs.    Aconite  and  belladon,-*^ 
are  often  beneficial  in  children  with  high  fever,  and  rather  less  so- 
adults;  they  are  given  as  in  coryza  or  influenza* 


(B).  SUPPURATIVE  TONSILLITIS, 


Etiology.^The  etiology  is  almost  identical  with  that  of  the  foil 
lar  type.  Suppurative  tonsillitis  is  most  common  in  adolescejiee, 
individual  disposition  for  unknown  reasons  is  an  important  fac 

Ssnuptoms, — The  early  symptoms,  local  and  general,  resei 
those  of  the  follicular  type  but  are  often  more  severe  from  the  oa. 
one»  or  less  often  both,  tonsils  are  greatly  swollen,  tense,  oedemata 
deep  red  and  may  show  distended  lacmise.  The  pain  often  radiate 
the  ears.  The  swollen  tonsils  may  come  in  contact,  or  if  but  one  I 
is  swollen  it  mav  reach  over  to  the  sound  side.  There  is  often  cr- 
cident  stomatitis  and  a  free  salivary  flow.  The  palate  and  uvula* 
frequently  oedematoys  and  covered  with  muco-pus,  Swallo^%%^ 
causes  great  pain  in  the  throat,  the  jaw  cannot  be  depressed  l>ec» 
of  the  swollen,  painful  angular  glands,  and  the  speech  is  nasal«  T^Tce 
toxa^raic  prostration  is  often  profound,  the  fever  ranges  between  d  03 
and  105  degrees  and  the  pulse  between  100  and  140, 
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Incision  in  the  first  two  or  three  days  evacuates  no  pus  and  only 

blood  and  serum  escape.    In  a  few  days  fluctuation  is  felt  in  thetonsil, 

or  Anterior  to  and  above  the  tonsil  (peritonsillar  abscess).    Introduction 

of  &  probe  into  the  early  and  often  unsuccessful  incision  is  followed  by 

eso&pe  of  pus  and  by  immediate  relief.    The  abscess  may  break  spon- 

^ckoeously,  usually  forward  and  rarely  toward  the  throat,  when,  in  rare 

5,  especially  when  rupture  occurs  during  sleep,  suffocation  or 

spiratiou  pneumonia  may  follow.    In  equally  rare  instances  ulceration 

ay  reach  the  carotid  with  sudden  and  fatal  hemorrhage. 

Treatment. — (a)  For  prevention  UmaiUectomy  by  the  knife  or  gal- 

'v^tnic  snare  is  indlicated  after  an  individual  tendency  is  manifested. 

C&)   In  local  treatment  an  ice-bag  placed  over  the  neck  is  beneficial. 

X.«ocal  applications  to  the  tonsils  are  at  the  best  uncertain  remedies. 

I^  is  good  practice,  early  in  the  course,  to  introduce  a  knife,  covered 

ith  adhesive  plaster  to  within  half  an  inch  of  its  point,  above  and 

^mewhat  inside  the  tonsil;  blood  and  serum  escape,  tension,  oedema 

:icl  pain  are  reUeved  and  the  later  abscess  more  readily  points  toward 

^l^e  cut;  the  wound  is  carefully  opened  with  a  blunt  probe  every  day; 

^•^rij  incision  is  preferable  to  scarification,    (c)  Salicylates  apparently 

t^^p  and  possibly  hasten  maturation.     Opium  and  coal  tar  ^products 

^■^cdUeve  the  pain  to  some  extent,    (d)  In  exceptional  cases,  intubation, 

tJ'^acheotomy  or  immediate  excision  of  the  tonsil  are  indicated,  because 

^^  fi^eat  swelling  or  collateral  oedema,    {e)  The  diet  is  necessarily  liquid. 

V^)  In  convalescence,  iron  and  strychnine  overcome  the  resulting  pros- 

^^■'^tion  and  anaemia. 


(0).  OHRONIO  TONSILLITIS. 

J  ^y^onyms. — Chronic  inflammation;  tonsillar  hypertrophy;  hyper- 

j?*^  ^f  Ae  pharyngeal  or  lingual  tonsils;   adenoids;   aprosexia. 

jj,/^^ology. — (a)  Repeated  acute  attacks  of  tonsillitis  cause  chronic 

^^^^^ttrophy  in  some  cases,  and  in  others  the  tonsils  gradually  indurate 

^^^       ^shrink.     (6)  Waldeyer's  "Schlundring"  of  lymphadenoid  tissue 

^^   ^^  of  the  two  tonsils,  the  adenoid  tissue  in  the  nasopharyngeal 

jj^/^t  (Kollicker's  pharyngeal  tonsil,  or  *' adenoids"  in  the  common 

jjJr^Ptation),  and  the  so-called  lingiuil  tonsil.     Variously  combined 

J^r^^'^pWes  of  these  structures  may  be  noted,  occasionally  as  con- 

^^^^al  growths,  but  most  frequently  in  young  children,  and  sometimes 

j^^ults.  They  generally  begin  during  the  third  or  fourth  year  and  may 

/x.^lop  until  puberty.    Adenoids  are  found  in  1  per  cent,  of  children 

^Jl^er),  though   other  statistics    give  3  per  cent,  or   even    higher 

*M  ^^*   Rickets,  scrofula,  the  lymphatic  constitution  and  various  acute 

^^ons  involving  the  throat,  as  diphtheria,  are  cited  as  predisposing 

^^tions. 

S^lOptoins. — 1.  Local  Ohanges. — (a)  The  enlarged  toiisil  may  con- 
^*^  in  its  ciypts  cheesy  plugs,  which  occasion  an  extreme  fwtor  ex 
^'  The  plugs  may  be  expressed;  calculi  may  result  from  a  deposit  of 
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lime  salts.  The  pharyngeal  mucus  is  increased,  is  sometkoes  tinged 
with  blood,  and  is  expectorated  with  difficulty .  (6)  Adenoids  in  the 
nasopharyngeal  vault  occur  alone  or  with  tonsillar  hyperplasia.  They 
are  raost  often  papillomatous,  less  often  sessile;  they  are  reddish,  veiy 
vascular  and  range  up  to  the  size  of  a  bean,  (c)  Hypertrophy  of  the 
*'lingtmltonml''  often  disturbs  deglutition.  Enlarged  tonsils  and  adenoids 
produce  most  of  the  following  changes  by  stenosing  the  posterior  nares. 

2.  Sequences. ^(a)  Oral  breathing  is  the  earliest  symptom,  and  is 
first  noticed  during  the  nighty  when  sleep  is  disturbed  by  night  terrors 
(pavor  nociurnu-^)  and  by  disordered  and  sometimes  irregular  breathing, 
for  a  time  stertorous,  and  then  interrupted.    Ikying  down  may  occa-sion 
asthmatic  seizures  or  Balne*s  paroxysmal  cough,     ib)  After  some  time 
changes  in  the  tn^ottth  are  noted.    The  palatal  vault  is  high  from  atrao*^ 
pheric  pressure  in  the  mouth,  and  the  transverse  measurement  between 
the  upper  teeth  is  proportionately  diminished;   there  is  less  room  for 
the  teeth  to  erupt,     (c)  In  the  nose,  the  anierior  nurejf  are  small  and 
retracted,  and  the  voice  is  nasal  {rhinolalia  claiattra);  the  consonants 
n  and  ?n  are  pronounced  with  difficulty.    Bloch  assdciated  oral  breath- 
ing with  stuttering.     The  senses  of  smell  and  taste  are  obtundeA- 
Hearing  is  impaired  by  pressure  of  adenoids  on  the  Eustachian  tube^^ 
by  inflammation  in  the  tubes  or  l>y  retraction  of  the  tympana  from  lo-- 
atmospheric  pressure  in  the  nasopharynx,     (d)  The  fades  is  char 
teristic;  it  is  vacmms  mid  apathetiiu  the  nose  is  pinched,  the  mouth  op^ 
and  the  lips  swollen.     The  so-called  "adenoid  habitus"  may  be 
served  without  adenoids,  as  a  stigma  of  degeneracy,     [e)  The  mrntoE. 
is  altered  in  chronic  cases;  the  cerebral  reaction  is  slow,  the  mem« 
tardy,  the  disposition  sullen  and  the  power  of  concentration  diminish.  ^ 
this  latter  condition  was  named  aprosexia  by  Guye.    Woodward  re^^ 
the  physical  changes  to  some  toxin    (cytotoxin)   elaborateil    in 
hyperplastic  lymphoid  tissue.     (/)  There  are  other  nervous  *?/mp/t>- 
Headache  is  common.     Adenoids  cause  some  cases  of  habit-spa 
Night  terrors  have  been  mentioned.    Enuresis  noctuma  re-sults  fi 
carbon  dioxide  operating  on  the  brain  during  sleep   (Schecb).        <^  ^/'H 
Di'trlupment  is  sometimes  rdarded,    (It)  Changes  in  the  contour  of  ^  /i^ 
ihorax  were  not^d  by  Dupuytren  (!K2S),  J,  M.  Warren  (1839)   «i-J^*^j 
Lambron  (18G1).    The  pigeon-  or  chicken-breast  is  the  most  comfx»^^'^ 
deformity.     The  sternum  juts  forward,  from  which  the  ribs  sl^^-'^' 
sharply  backward;    at  the  level  of  the  diaphragm  there  is  a  vin^ui^j^ 
depression,  and  inspirator)*  retraelion  is  mused  by  the  contraction    *^J 
the  diaphragm.     The  funnel  breast,  marked  by  a  deep  depn'tssion    ^j 
the  lower  part  of  the  sternum,  is  le^s  commonly  due  to  adenoids,  iti'd 
like  the  chicken -breast  also  results  from  other  causes.    The  ''emph,*'* 
sema  chest "  may  result  from  adenoids,    (i)  Scheir  finds  that  the  i-erv^^'^ 
lyinpli  glands  are  also  enlarged  and  that  the  blood  evidences  a  detrei*-'**' 
in  haemoglobin,  two-  to  three-fold  increase  in  the  white  cdK  and  • 
distinct  lymphocytosis.     (Plate  XI). 

Diagnosis, — ^The  oral  breathing,  the  adenoid  facies  and  ment*' 
disturbance,  palpation  of  the  adenoids  in  young  children  and  ihei^i 
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rluTioscopic  detection  in  older  ones,  and  the  mere  inspection  of  hyper- 
|>l«fcrStic  tonsib  determine  the  diagnosis.  In  the  prognosis  of  untreated 
csa^s^,  the  possibility  of  deafness,  mental  deficiency,  retarded  growth, 
as  t:  tuna,  and  emphysema  should  be  borne  in  mind.  Colds,  acute  re- 
cixnrent  tonsillitis,  diphtheria  and  probably  other  infections  are  more 
likely  both  to  develop  and  to  produce  disproportionate  symptoms.  In 
»OEn.«  few  cases  the  hyperplastic  tissues  may  indurate  and  atrophy,  but 
tlxi^  spontaneous  issue  should  have  no  essential  influence  in  their 
m&n  agement. 

TPieatment.— Palliative  treatment  by  astringents  is  useless.  The 
S^XA^ral  health  should  be  maintained  by  out-door  life,  an  ample  diet, 
&yclrx)therapy,  and  by  cod-liver  oil,  iron  and  other  measures  which  are 
^Da ployed  in  scrofula  and  tuberculosis.  Hypertrophied  tonsils  should 
l>^  I'^moved  at  once  by  the  knife  or  in  several  sittings  by  the  galvanic 
c^M.'iAtcry,  for  details  of  which  the  reader  is  referred  to  special  treatises. 
Adenoids  large  enough  to  cause  symptoms  should  always  be  removed 
^i^^T\y  under  anaesthesia,  by  the  finger  or  curette;  ether  is  far  less  dan- 
gerous than  chloroform,  which  frequently  causes  death  in  any  disease . 
^>^  the  lymphadenoid  tissues  (the  stains  thymicus  or  lymphoid  cunstUu' 
**^>»»).  The  sequences  above  described  usually  subside  soon  after 
^*f>«ration,  though  oral  breathing  is  a  habit  somewhat  hard  to  break. 
A.t:  night  a  bandage  should  be  used  to  keep  the  mouth  closed. 


DISEASES  OF  THE  (ESOPHAGUS. 

(A).  IHFLAMliATION,  NEOROSIS,  ULOERATION. 

^^^»  (Esophagitis. — ^This  is  an  uncommon  finding  at  autopsy.     Its 

^    ^*«ej  are  (a)  mechanical;  as  from  foreign  bodies,  strictures  or  dilata- 

|,^^^  of  the  oesophagus;  (b)  chemical,  as  from  alcohol,  tobacco,  corros- 

j^^L  t>oisons  or  acid  vumitus;  (c)  thermal;  (d)  hypostatic,  in  cardiac  or 

^^^^^onary  affections;   (e)  rarely  extension  from  pharyngeal  or  laryn- 

5^^^i  inflammation;    (/)  acute  infections,  as  measles,  smallpox,  scar- 

t^^^^a,  and  diphtheria.    (Esophagitis  is  almost  physiological   in  the 

^^^"-bom  after  the  ingestion  of  the  first  meals  of  life.    Its  pathology  in 

K^^^ral  is  that  of  pharyngeal  or  nasal  inflammation ;   it  is  marked  by 

^T^^l  or  diffuse,  acute  or  chronic  redness,  swelling  and  hypersecretion. 

^^^^al  pathological  forms  are  follicular  catarrh,  sometimes  resulting  in 

*licular  ulcers  or  retention  cysts   in   the   submucosa;    exfoliative 

^'^phagitis  (o.  dessicans  superficialis) ;  the  fibrinous  form,  observed 

^  Various  acute  infections,  in  uraemia  and  rarely  in  hysteria;   genu- 

^^  diphtheria;    the  pustular  eruption  of  smallpox;    the  toxic  form 

^^^ting  from  caustics  or  acids;  the  very  rare  phlegmonous  or  purulent 
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form  (only  12  cases  are  on  record)  which  occurs  as  a  i>ingle  bulging 
submucous  abscess  or  as  diffuse  submucous  suppuration  and  often 
perforates  in  many  places  into  the  oesophagus  which  then  presents 
sieve-like  aspect;  forms  due  to  the  oidium  albicans,  or  ray  fungus,  o 
which  primary  cases  are  reported.     In  chronic  cases  the  epitheUii 
may  thicken  (leukoplakia)  or  hypertrophy  (in  papillomatous  forms) 

Symptoms. — Symptoms  are  absent  in  slight  grades  of  inSaimnation.^^ 
In  marked  cases  there  is  pain,  which  is  sometimes  continuous  an^ 
substernal,  and  at  other  times  is  elicted  by  speaking,  movement  oi 
pressure  on,  or  movement  of,  the  spine.     Dyaphagia  is  constant  ir 
marked  inflammations.    Mucus,  blood,  pus  or  e^schars,  depending  or 
the  nature  and  cause  of  the  inflammation,  are  brought  up  by  gagging 
efforts.    Fever  is  common  in  the  more  severe  types,  in  which  the  1 
symptoms  may  be  wholly  subordinate  to  the  causal  disease  (diphtheri 
smallpox,  etc-).    In  inflammation  due  to  acids  or  alkalies,  the  histor^^ 
local  symptoms  and  eschars  in  the  mouth  and  pharynx  are  distinctiv  ^^^ 

Treatment. — ^Treatment  is  usually  palliative  at  the  best,  depen*- 
ing  on  the  cause.    Narcotics  are  given  for  pain,  demulcents  as  ac 
and  ice,  ice-cream  and  a  liquid  diet  for  the  local  irritation,  and  if  th 
cause  cesophageal  irritation  nutrient  enemata  are  given  {v.  Gas 
Ulcer)* 

2.  ITecrosis. — This  may  be  due  to  intense  corrosive  poisoning;  ^^ 
pressure  from  without,  as  from  struma,  aneurysm,  foreign  bodies^        ^^ 
sounds  which  are  left  in  the  oesophagus  to  dilate  strictures;  or  to  de**-,^:^. 
bitus  or  "bed  sores  of  the  gullet,'*  first  described  by  Dittrich  (1S50  ]^    in 
connection  with  laryngeal  perichondritis,  due  to  pressure  of  the  lar^^^^^m 
upon  the  gullet  and  promoted   by  fever,   inanition   and   infecti^z^  «i 
(Esophagomalacla  is  softening  of  the  part  by  regurgitation  into  it  op     ^^e 
gastric  acid;   it  occurs  chiefly  after  death,  but  some  few  cases  ap^:>^«&F 
to  develop  during  the  death  agony. 

3.  mceration.^Aside  from    cancer    (im"),   follicular    ulcera^moa, 
caustic  ulcers,  syphilis  and  tuberculosis,  there  is  the  peptic  or  rc^^und 
ulcer.     Peptic  ulcer  was  first  described  by  Cruveilhier,  who  corr^^-^^tJv 
identified  it  with  round  ulcer  of  the  stomach.    Twenty-three  case^     are 
recorded  in  the  literature.    It  appears  in  four  main  conditions  (c»^   bj 
extension  from  the  round  ulcer  of  the  cardiac  orifice,  (6)  in  ulcers  a.t    the 
pylorus  or  duodenum,  which  produce  gastric  dilatation,  (c)  in  mu.lt  ipl® 
hemorrhagic  infiltrations  of  the  oesophagus,  stomach  and  duoderm  nm 
and  (d)  in  alcoholism,  arteriosclerosis  and  other  as  yet  imperfe^i^'tly 
investigated  conditions.    Its  chief  symptom  is  dyspharfia-,  its  patbo/  ^^>g) 
and  complications,  as  hemorrhage,  perforation  and  stenosis,  as  we/^t  ^^ 
its  treatment,  are  practically  identical  with  those  of  gastric  ulcer,  fl^^"'*-^" 
which  it  13  often  associated, 

(B).  STENOSIS  OR  STRICTURE  OF  THE  aSOPHAOUS, 


Stenosis  is  the  most  important  and  frequent  of  oesophageal  dis 
In  this  connection  von  Mikulicz's  conclusion  is  important,  inz.  th 
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tho  oesophajBTUs  is  a  closed  tube  only  in  its  cervical  segment  and  that  its 
csaixJiac  orifice  is  not  physiologically  closed. 

Ktiology. — (a)  IfUerstiiial  factors,  i.  e,,  in  the  wall  of  the  oesophagus, 
WLT^  the  most  important;  cancer  (v.  i.)  causes  90  per  cent,  of  all  stenoses 
(v.    Leyden,  KiUus,  Rosenbach);  stenosis  from  lUceration  by  caustics 
&Dcl  acids  comes  next;  then  comes  stenosis  by  diverticulaorpouches(t;.t.) 
vrhich,  bulging  out  of  and  beside  the  oesophagus,  exert  upon  it  a  lateral 
coxxipression;  other  rarer  ulcerative  stenoses  result  from  healing  gum- 
m&tA.  tuberculous  lesions,  smallpox  and  other  suppurative  affections, 
and  from  peptic  and  diphtheritic  ulcers;  muscular  spasm  causes  a  few 
ca3es;  congenital  stenosis  or  atresia  is  very  rare  (16  cases  recorded) 
and  occurs  chiefly  as  a  cul  de  sac,  incomplete  development  or  fistulous 
communications  with  the  trachea  or  bronchi.     (6)  Extra-cesofhageal 
factors,  compressing  the  tube  from  without,  are  next  in  importance  and 
include  aortic  aneurysm  or  abnormal  branches  from  the  aorta;  verte- 
bral   lesions^    (tumor,   cold   abscess,   exostosis,   great   deformation); 
^nthracotic   lymphadenitis   and   malignant   lymphoma;    thyroid   or 
thymic  inflammation  or  hypertrophy;  mediastinitis  callosa,  pericarditis 
^ffusiva,  pulmonary  neoplasms,  and  luxation  of  the  hyoid  bone  or 
clavicle,     (c)  Intra-^sophagecU  factors  comprise  the  fewest  causal 
Agents,  as  foreign  bodies,  pedunculated  polyps  which  usually  form  from 
^he  lower  pharynx,  and  Oidium  albicans. 

Apart  from  the  special  po^Aofojy  of  these  causes,  stenosis  occur  chiefly 

^)  at  the  lower  third  of  the  oesophagus,  (b)  near  the  level  of  the  bif  urca- 

^Jl^^  of  the  trachea,  or  (<?)  high  up  in  the  oesophagus.    The  stenosis  is 

^^re  often  single  than  multiple  and  more  often  antiular  than  longi- 

^^^ioal;  it  varies  from  slight  stenosis  to  complete  atresia,  in  which  the 

j*^  may  be  seen  as  an  impervious  cord.    Above  the  stenosis  the  tube 

Elated  and  its  musculature  is  usually  vicariously  hypertrophied  in 

^^er  to  force  food  through  the  narrowed  point. 

8]rmptom8. — Symptoms  vary  with  the  cause  and  its  extent;   thus 

^^chanical  dysphagia  may  be  quite  secondary  to  aortic  aneurysm  and 

^^jr  vary  from  time  to  time  with  the  pressure  exerted  upon  it;  in  the 

^^^trizing  ulcers  dysphagia  is  the  only  symptom.    When  stenosis  is 

^5*^anced,  the  food  and  later  the  fluids  taken,  regurgitate  after  a  short 

^^e,  if  the  stenosis  is  low,  or  at  once  if  the  stenosis  lies  just  below  the 

f^^^iynx;  as  a  rule,  the  subjective  localization  described  by  the  patient 

^  Unreliable.    The  regurgiiated  food  is  neutral,  macerated,  fermented, 

^^d  often  contains  round  cells,  mucus,  or  blood,  but  never  HCI  nor 

l^psin.    (Esophageal  pain  is  common,  but  its  occurrence  depends  on 

7^^  causal  lesion.    SingvUus  is  rather  frequent  when  the  lesion  lies  near 

^^^  diaphragm.     Dyspnoea  may  result  from  pressure  upon   the   air 

l^^^sages  by  the  dilated  portion  of  the  oesophagus  above  the  stricture. 

^hjrsical   Examination   and   Diagnosis.— The   chest    should    be 

^^^amined  for  aneurysm,  retrosternal  struma,  and  lung  tumors,  and  the 

^^ger  should  be  introduced  as  far  as  possible  down  the  throat,  to 

?^^ude  the  possibility  of  lesions  situated  high  up  in  the  (jesophagus  or 

^'yox.     Illumination  of  the  oesophagus  {ccsophagoscopy)  may  give 
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excellent  results  if  done  by  an  expert,  but  its  general  applicatioa  h  veiy  ^^ 
limited.  Local  signs  are  elicited  chiefly  in  three  ways^by  sounding,,,^ 
by  auscultation  and  by  the  j*-rays. 

1.  Sounding^. — A  soft  sound  is  far  less  dangerous  than  a  bard  oire.at^r- 
least  for  the  first  exarninatidu  and  does  the  least  damage  in  cases  of  acut 
oesophagitis,  aneurysmal  compression,  and  ulcerating  cancer.     It  i 
not  sufficient  to  pass  one  stricture,  as  there  may  be  others  lower  do 
whence  the  sound  sliould  be  passed  into  the  stomach.    The  length 
the  oesophagus  is  10  inches  or  25  cm,  (or  15  per  cent,  of  the  patient^ 
height);    from  the  upper  incisor  teeth  to  the  oesophagus  6  inches 
15  cm.,  from  the  teeth  to  the  cardia  16  inches  or  40  cm.    Recendv 
IS  maintained  that  tlie  last  measurement  should  be  19.7  inches, 
50  cm.    The  length  of  the  cervical  portion  is  2  inches  or  5  cm., 
the  thoracic  OJ  inches  or  17  cm.,  and  of  the  abdominal  part  1}  inch 
or  3  cm.    From  the  teeth  to  the  level  of  the  tracheal  bifurcation  is 
inches  or  23  cm. 

2.  Auscultation. — Deglotition    is  marked,  physiologically*   by 
murmurs,  which  can  be  heard  with  the  stethoscope  six  to  eight  secott^ 
after  the  beginning  of  the  act,  first  a  short  murmur  and  then  a  loi 
one.    In  cases  of  marked  stenosis  the  swallowing  sound  is  heard  a^^ 
point  just  above  the  lesion;   this  is  a  valuable  help  when  aneurysir^-       is 
suspected  and  sounding  is  therefore  feared.    In  the  cervical  part  of  "^ilie 
oesophagus  the  noise  results  chiefly  from  the  movements  of  the  plm^.sEfc.N 
ynx;  in  the  thoracic  segment  the  stenotic  murmur  is  heard  to  the  ^^ft 
of  the  spine  from  the  first  to  the  ninth  dorsal  vertebra.    Stenosis  im  ^^r 
the  tracheal  bifurcation  often  gives  a  delayed  first  murmur,  an«:l     a 
gurgling,  spurting  character  in  both  murmurs;  in  the  lowest  segrca^nt 
the  murmurs  are  heard  just  above  the  cardia,  at  the  ninth  or  t^xxti 
dorsal  vertebra. 

3.  X-ray s.^The  *T-rays  may  show  the  outline  of  the  dilatation  al>c:»v 
the  stricture  (v,  i.  Dilatatiox  of  (Esophagls). 

Fro^osis. — The    prognosis    depends    on    the    cause.      Cancerous] 
stricture  may  ulcerate,  thus  relieving  the  local  symptoms,  thougli    th€ 
cachexia  increases.    Strictures  resulting  from  caustics  often  impr< 
In  cases  w^here  the  cause  cannot  be  relieved,  the  same  symptoms  r^^^sull 
as  in  oesophageal  cancer  (t^.  v.).    Perforation  into  the  hmgs,  pleurfi^  ,  < 
air  passattes,  or  into  tlie  mediastinum  or  vessels,  may  follow.    Asf^ ora- 
tion pneomonia,  which  is  often  gangrenous,  is  not  infrequent. 

Treatment. — ^The  remediable  etiological  factors  are  few,    ex«rr!ept 
that  iodides  may  be  given  in  syphilis  or  aneu^J^sm.    Foreigti  Ix^die."*  cirmay 
sometimes  be  removed  In*  a  long  forceps,  though  of  course  with         "i^l 
direction    of    the    cesophagoscope.      In    cancerous    and    aneum:^rnnM^ 
strictures,  probing  and  dilatation  are  dangerous.    Dilatation  by  sou 
is  atteufled  by  the  risk  of  perforating  the  oesophagus.    Sounds  shoultsr^" 
introrluced  beside  the  index  finger,  and  the  patient's  head  shoulil 
thrown    sliglitly   backward;     severe    gagging   may    l>e    overcome 
painting  the  pharjmx  with  cocaine,  though  it  is  often  as  much  psyclu 
as  cesophageal,  and  assurance  is  a  better  preventive  than  <irugs.   1 
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^**J>ject  should  first  swallow  some  olive  oil  to  facilitate  passage  of  the 
sound.    In  passing  the  sound  it  should  be  held  like  a  pen  and  pushed 
^^th  exceeding  gentleness.    Trousseau's  tapering  ivory  olive  points  are 
excellent,  but  care  is  necessary,  and  successively  larger  sizes  should  be 
**^eci.    Sounds  may  be  left  in  the  oesophagus  for  some  minutes  or  an 
ki^our,  or  even  permanently,  but  pressure  necrosis  may  then  result. 
It  is  at  times  necessary  to  introduce  filiform  bougies,  such  as  are  used 
iii  passing  very  narrow  urethral  strictures.    Silver  balls  (2  to  7  mm.  in 
diameter)  with  threads  attached,  may  be  swallowed;   they  should  be 
oarefuUy  pulled  out  after  remaining  in  over  night.    When  the  obstruc- 
tion is  high,  external  rather  than  internal  oesophagotomy  is  advisable, 
though  oesophageal  surgery  is  still  in  its  infancy.    As  first  practiced  by 
^v^on  Bergmann,  after  opening  the  stomach,  dilatation  may  be  employed 
f  rona  below.     Impermeable  strictures  call  for  gastrostomy  and  rectal 
^-lirnentation.    See   Treatment   of   Intestinal   Obstruction  for 
^Ixiosinamin. 

(0).  DILATATION.     DIVERTIOULUM. 

Stiology. — Dilaiation  involves  the  entire  circumference;  diverticidum 

^'n.r^tdves  but  part  of  it.    Secondary  dilatation  may  occur  above  stenosis 

^^f  the  oesophagus  or  above  the  cardiac  end  of  the  stomach.    It  seldom 

^^rtends  more  than  an  inch  and  a  half  (4  cm.)  above  the  stricture;  it 

^■^.r^ly  follows  pyloric  stenosis.     Primary  (idiopathic)  dilatation  may 

"^  local  or  total.    Marked  dilatation  above  the  cardia,  Luschka's  so- 

^^^-Ued  "fore-stomach"  is  an  example  of  the  local  form,  which  is  usually 

^^^>n genital.    The  diffuse  idiopathic  dilatation  results  without  any  causal 

^^I'ganic  stenosis  and  is  seen  chiefly  between  the  years  of  twenty  and 

*oi^y.    Its  actual  cause  is  disputed.    Most  clinicians  incline  to  the  view 

^►dvanced  in  1888  by  Meltzer,  of  New  York,  that  its  cause  is  a  cardio- 

'^J>€M^m  due  to  abolition  of  cerebral  inhibition  on  the  cardia;    in  fact 

-Kr^us  reports  a  case  with  great  atrophy  of  both  vagi;    Rosenheim 

^^■^a^intains  that  atony  and  ectasia  are  primary  and  cardiospasm  second- 

^-ry .    The  role  of  trauma,  acute  oesophagitis  and  congenital  weakness 

^>^      the    oesophageal    musculature    is    uncertain.     Cardiospasm    pro- 

<l\ices  a  great  hypertrophy  of  the  cardiac  muscle,  even  six  times  its 

n^onnal  thickness,  and  diffuse  total  dilatation  so  that  the  oesophagus 

^xiia J  measure  18  inches  (46  cm.)  instead  of  10  inches  (25  cm.)  in  length 

^^T"    12  inches  (30  cm.)  in  circumference  (lyuschka).    Though  Zenker 

<^ollected  but  18  cases  in  1878,  the  number  is  increasing;  nearly  a  dozen 

^'^ere reported  in  1904  (Sippy,  Tyson,  Kinnicutt,  and  Sossen),  and  up  to 

1005  over  90  are  recorded.     The  mucosa  is  catarrhal,  thickened,  or 

^^^xled,  and  the  muscularis  is  hypertrophied  or  fatty. 

t'  .     Symptoms. — ^The  symptoms  are  gradual  or  sudden  in  onset.    There 

^^J^ysphagiaj  which  may  often  be  overcome  by  effort;  the  patient  feels 
^"a.t  the  food  does  not  reach  the  stomach.  Regurgitation  of  the  food, 
^^P^ally  the  portion  last  swallowed,  usually  occurs  soon  after  eating 
^^  ^hen  the  patient  lies  down;   it  may  measure  a  quart,  is  neutral, 
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decomposed  if  it  has  been  retained  for  some  time,  and  contains  I 
and  butyric  acids  but  no  hydrochloric  acid,  pepsin  or  rennet 
regurgitated  food  may  again  be  swallowed  (rumination).  Vomitin 
course  is  impossible.  The  pressure  of  the  stagnant  food  or  fluid  in 
gullet  may  produce  vagus  symptoms,  such  as  dyspnoea  or  palpita 
The  sound,  when  introduced,  moves  freely  from  side  to  side,  but 
at  least  temporary  resistance  at  the  cardia,  though  pressure  usa 
overcomes  the  obstructing  cardiospasm.  One  sound,  introduced 
the  stomach,  may  recover  HCl,  pepsin,  etc.,  but  another,  introdu 
to  but  not  beyond  the  cardia,  recovers  fluid  or  food  i^ith  a  neutral 
action;  methylene  blue  solution  poured  through  the  first  tube  retti 
blue;  that  recovered  by  the  second  tube  is  colorless.  Distention  of 
oesophagus  with  carbon  dioxide  gives  tympany ,  or  witli  water  dull 
near  the  left  of  the  sixth  to  the  ninth  dorsal  vertebne,  sometimes  ah 
the  left  costal  arch,  or  even  in  the  epigastrium.  The  oesophagoso 
may  reveal  the  dilatation;  a  distinct  shadow  may  often,  though 
always,  be  seen  by  using  the  ^r-rays  after  the  patient  has  eaten  potfti 
or  bread  which  have  been  well  mixed  with  bismuth.  The  mi 
swallowing  bruii  may  be  absent  or  altered,  or  sometimes  sounds 
fluid  running  into  fluid.  Marasmus  and  constipation  and  often  d 
result,  but  the  clinical  course  may  cover  years  or  decades. 

Treatment. — Treatment  is  rather  unsatisfactorj\  Internal  gal^ 
ization  or  faradization  has  been  recommended.  Olive  oil  3ss.  bel 
meals  may  help  the  fluid  (or  the  sound)  to  pass  the  cardia.  CotiUn' 
use  of  the  stomach  tube  may  be  effective,  but  in  some  instances  ca 
oesophagitis;  its  life-long  use  is  often  required.  Lockwood's  pj 
matic  bag  may  be  introduced  empty  on  a  sound  into  the  stomach,  1 
inflated  and  withdrawn  slowly  and  gently  through  the  cardia;  Stri 
praises  this  method.  Gastrostomy  and  rectal  feeding  may  he  t 
cated.  Operation  should  not  be  delayed  too  long.  The  cardia 
been  operated  upon  a  number  of  times.  jMikulic2  operated  six  time 
with  five  cures — by  entering  the  stomach,  forcibly  distending  the  cart 
and  rupturing  its  fibers  submueously. 

Diveriiiiidum. — This  involves  only  an  arc  of  the  oesophageal  circul 
ference.  Two  types  are  distinguished:  1.  Zenker's  pressure  dii^ 
ticulum  (pulsion-diverticulum)  of  which  Rosenthal  (1902)  ct^uldcoUfl 
but  180  cases.  It  is  found  chiefly  in  men  (77  per  cent.),  and  is 
which  forms  very  gradually  on  the  posterior  oesophageal  wall, 
near  the  junction  of  the  pharjux  and  oesophagus,  and  ne^irly  sl«'J 
consists  of  only  the  mucosa  and  submucosa, — a  kind  of  r  * 
bottle-«haped  ce^sophageal  hemia.  Its  onset  is  very  gradi 
muscle,  which  is  probably  congenitally  weak,  yields  before  in 
ageal  pressure^  trauma,  foreign  bodies,  and  the  stagnating  fooi 
early  symptoms  are  signs  of  pharyngo-cesophagitis,  hawking 
dysphagia,  and  food  entering  the  sac  rather  than  the  (esophagus; 
axis  of  the  sac,  w^hich  dips  betw  een  the  gullet  and  the  spine,  i**  roUj 
parallel  with  that  of  the  oesophagus;  many  of  its  symptoms  afe 
of  a  high  oesophageal  stenosis.    The  food  stagnates  and 
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with  a  fcetid  odor.    In  33  per  cent,  of  cases  a  tumor  appears  in  the 
supradayicular  r^on,  which  is  dull  when  filled  with  food  or  tym- 
panitic when  distended  with  carbon  dioxide;    it  sometimes  can  be 
smoothed  out,  but  this  makes  the  food  regurgitate.    The  murmurs  on 
swallowing  are  protracted  (in  50  per  cent.).  A  soimd^  if  introduced, 
usually  enters  the  sac,  and  another,  if  slightly  bent,  enters  the  gullet; 
this  also  differentiates  the  diverticulum  lower  in  the  gullet,  which  is 
even  less  conmion.    Examination  by  the  oesophagoscope  is  generally 
iiegatiye,  but  the  x-rays  may  show  a  characteristic  shadow.   There  may 
be2>Tessure  on  the  heart,  trachea,  vagus,  recurrent  laryngeal  nerve,  and 
l^nchial  plexus.    The  clinical  course  is  usually  protracted,  even  to 
twenty  or  forty-nine  years,  and  the  spontaneous  evolution  is  .inanition 
la  over  50  per  cent,  of  the  cases,  gangrene  (15  per  cent.)  or  perforation 
^th  cervical  phlegmon.    TreaifnerU  includes  feeding  by  means  of  the 
*ound,  rectal  nutrition,  gastrostomy,  and  surgical  resection;  this  was 
first  performed  by  von  Bergmann  (1890),  24  cases  being  recorded  with 
20  per  cent,  mortality.    Diverticula  low  in  the  oesophagus  can  only  be 
ti^ated  by  long-continued  sounding. 

2.  RokUansky's  iTcuAionrdivertvcvlum  is  frequent;  according  to 
Biebold  it  is  found  in  3.5  per  cent,  of  all  autopsies.  It  is  due  to  extra- 
^^sophageal  traction,  which  draws  a  small  part  of  the  gullet  out  into  a 
™nd-Iike  form.  Over  80  per  cent,  is  due  to  indurative  periadenitis 
^^oond  caseous  or  anthracotic  lymph  glands.  Cicatricial  mediastinitis 
^  feom  pleuritis,  pericarditis  or  vertebral  disease  may  produce  the  same 
*  tfects.  It  usually,  therefore,  occurs  at  the  level  of  the  tracheal  bifur- 
^on.  Diverticula  may  result  from  both  traction  and  pressure. 
^W:tion-diverticulum  begins  early  in  life,  is  usually  single,  is  less 
y^ttked  on  the  anterior  or  lateral  wall,  barely  exceeds  five  to  ten  mm. 
^  depth  and  is  rarely  discovered  during  life,  though  some  have  been 
^  with  the  oesopha^scope.  Its  chief  danger  is  ulceration  at  its  apex 
•"rf  perforation  into  the  trachea,  bronchi,  vessels,  pericardium,  pleurae, 
or  mediastinum,  with  resulting  gangrene  of  the  lungs,  fatal  hemorrhage, 
pneumothorax  or  phlegmonous  mediastinitis.    There  is  no  treatment. 

(D).  GANGER  OF  THE  CESOPHAOUS. 

,  biology. — Its  frequency  is  rated  at  |  to  1  per  cent,  of  autopsies,  and 
^ » sud  by  Petersen-Borstell  to  rank  third  among  cancers  (stomach 
f^pcr  cent., uterus  15  per  cent,  and  oesophagus  6  per  cent.).  Its  etiology 
>»  unknown,  (a)  Scars,  trauma,  ulceration  and  traction  diverticulum 
•^promoting  causes;  (6)  76  per  cent,  occurs  in  males,  and  80  per 
•801  between  the  fortieth  and  sixtieth  years;  8  per  cent,  occurs  before 
*8  fortieth  year;  Stewart  records  a  case  aged  twenty-three,  and  Hei- 
••nn  one  aged  nineteen. 

Hthology. — Cancer  of  the  oesophagus  is  almost  always  single  and 
P'UiUtty,  though  cancer  of  the  stomach,  pharynx  or  mediastinum  may 
^y  mvolve  the  oesophagus  secondarily.    Most  cases  are  squamous 
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epiibelioma,  arising  from  its  pavement  epithelium;  scirrhus,  coUcua^  Sj 
and  merhillary  forms  are  rare.  Localization;  most  cases  (57  per  cerm-  '"ifc.y 
develop  in  tlie  lowest  third  of  the  cesophagus;   many  (33  per  cent.)  :5^ 

the  middle,  and  the  least  (10  per  cent.)  in  the  upper  third;  its  favor— -^  ^^ 
sites  are  near  the  cnrdia,  at  the  tracheal  bifurcation  level  and  just  he^  ^zik 
of  theericoid  cartilage.   The  myscularis  sometimes  hypertrophies  ahciz^  -^,p 
the  cancer,  where  s{>nie  dilatation  may  occur,  hut  not  very  frequen*  ^  ^^ 

Symptoms. — The  onset  is  usually  insidious.     Si^ns  of  wsopha^^ 
stenosis  {iK  s.)  develop  in  varvnng  grades;   stenosis  generally  advaimcr 
slowly  hut  is  occasionally  sudden.     It  may  lessen  as  the  cancer  ulti'-ef  j-- 
ates.    Its  symptoms  are  those  of  stenosi^^,  as  dijsjihagia^  rather  indefi- 
nitely located  pain,  regurgitation  of  food  and  perhaps  also  of  bloocf/ 
mucus  or  of  necrotic  cancer  tissue.     Its  signs  are  also  identical,  .^lj 
obstruction  on  sounding,  alteration  of  the  murmurs,  sometimes  thme 
detection  by  the  oesophagoscope  of  a  papillomatous  or  ulcerated  \\t<^ 
plasm,  and  f[uite  rarely  tumor  particles  found  in  the  fenestrie  of  the  tuf>^* 
Cachexia  develops;    constipation,    indicanuria    and    peptonuria  2L^f^ 
usual;   acetonuria  is  fairly  frequent.     Kxtension,  by  contiguity,  oc'cu^^ 
to  the  spine,  mediastinum,  and  cardia,  ov  in  60  per  cent,  of  cases  1^^ 
metastasis]  the  mediastina]  «nd  peribronchial  lymph  nodes  are  usually 
inva<led»  the  supraclavicular  often  and  the  upper  cervical  seldom. 

Complications. — There  may  be  pressure  on  the  recurrent  larviige^^* 
{13  percent.),  vagus  or  mediastinal  veins  and  arteries,  on  the  f^^yir^^' 
pathetic  ganglia  (13  per  cent.)  or  brachial  plexus.     Perforation  oceu^^^ 
in  over  50  per  cent.,  most  often  into  the  larger  air  passages,  when  aspit:^*'" 
ation  pneumonia  or  gangrene  may  follow;  into  the  lung,  pleura  lieho'^^'' 
ous  pleurisy  or  pneumothorax  resulting);  into  the  aorta  (fatal  hemo'    ~^^^ 
rhage),  heart,  pericardium,  and  mediastinum.      Pyaemia,  pulmona^^^y 
tuberculosis,  and  marantic  thromi>osis,  c»ccur  in  some  cases.      Dta^^'^ 
is  the  inevitable  outcome, usually  within  thirteen  months;  it  occurs  wi"*^*^ 
emaciation,  subnormal  temperature,  small  slow  pulse,  slow  shallc-^    ^^ 
breathing,  flattened  abdomen,  and  perhaps  intoxication  symptoms,      ^^^ 
coma  and  fever. 

Diagnosis,— The  diagnosis  is  ba.sed  (a)  on  the  fact  that  there  is-  ** 
stricture  of  the  oesophagus,  which  in  00  per  cent,  of  all  cases  is  c^ai*^' 
cinomatoos;  (6)  on  evitlences  of  neoplasm,  as  age,  cachexia,  caocerc^  '>-*- 
nodes,  metasta.ses,  and  perhaps  tumor  particles  on  the  sound.  ^*^) 
Other  tumcjrs,  as  lipoma,  myxoma,  myoma  (11  cases,  Bryant,  IW"^*^^' 
fibroma,  or  sarcoma,  are  of  greater  pathological  than  clinical  iuip*^:i^r^* 
ance,  except  accessible  fibropapillomata  of  the  upper  gullet  or  lou^"^^ 
pharynx. 

Treatment. ^The  treatment  is  that  of  stricture  or  stenosis;  nourm  ^i^ 
ing  enemata,  feeding  by  the  stomach  tube,  gastrostomy  and  for  p^^'^' 
narcotics   are  indicated,     QCsophagectomy  is   sehlom    necessary^      ^^ 
less  than  10  per  cent,  of  these  tumors  occur  in  the  cervicjil  jwrtio^^ 
accessible  to  surgical  interference.    Most  of  the  operated  cases  die.     -*^'* 
to  gastrostomy,  Schmidt  in  1897  reviewed  23G  cases,  in  which  4o  p^^ 
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it*  did  not  live  longer  than  a  week,  and  nearly  90  per  cent,  not  more 
one  hundred  days. 


dfi).  PERFOBATION;    RUPTURE;    HEMORRHAGE  OF  THE 
(ESOPHAGUS. 

I.  Perforation  may  result  from  causes  within  or  without  the 
>phagus.  Internal  causes  include  ulcers,  foreign  bodies,  diverticula, 
icer,  and  use  of  the  sound ;  external  causes  are  aneo rysni,  gra\ntating 
^hseess,  lung  ca%ities  or  gangrene,  suppurating  lyn^ph  glands  or 
Ulna,  It  is  niarkefl  clinically  by  niediastinitis  and  cer\ical  rellolitis, 
ch  is  usually  phlegmonous,  (Esophageal  fistolie  may  communicate 
^•^th  the  air  passages,  from  which  fluid  or  food  are  seen  by  the  laryngeal 
^irror  lo  be  expectorated;  a  communicating  tuberculous  cavity  may 
"^come  flat  when  the  patient  drinks  or  eats,  and  the  flatness  is  changed 
J^ tympany  when  the  food  or  drink  is  expectorated;  this  is  well  tested 

KPy  giving  the  patient  milk,  which  will  be  brought  up  from  the  larynx, 
^pinition  gangrene,  pneumopericardium,  pneumothorax,  and  fatal 
CQiorrhage  are  quite  commou  causes  of  death. 
2.  SporUaaeowf  rupture  (so-called)  is  a  verj^  rare  affection,  there 
^tig  only  twenty-five  certain  cases  on  record.  It  is  often  confused 
^'Uh  cesophagonialacia,  in  which  the  rupture  is  uot  longitudinal  nor 
^fean-cut  as  in  genuine  rupture.  The  first  case,  and  one  of  the  clearest, 
^^*a  reported  by  Boerhave  (1714).  It  follows  over-eating  or  severe 
><Htiiring,  and  most  victims  have  been  alcoholics.  There  is  great  and 
®^dden  pain  over  the  lower  oesophagus  (where  most  ruptures  occur) 
**id  over  the  xiphoid,  severe  vomiting,  hiematemesis,  collapse,  and 
•'ibcutanrous  emphysema.  Death  is  the  rule  from  collapse,  phlegmon- 
p^ls  or  ichorous  mediastinitis,  pleuritis,  or  pneumothorax.  Treatment 
^  wholly  expt'ctant. 

3.  Hemorrhage  may  follow  all  varieties  of  oesophageal  ulceration, 

^^t^tmal  or  internal  trauma,  toxic  trsophagitis,  softening,  and  aneunr^s- 

^^\  or  other  perforations.     Varicose  veins  in  the  lower  oe.sophagus, 

L^^'sl  described  by   I^e  Derberden    (1837),  are  most  often   complica- 

P^J^ns  of  liver  cirrhosis,  less  often  of  syphilis,  senile  atrophy,  and  pyle- 

■^rornhosis.     The  diagnosis  and  localization  of  the  bleeding  point  is 

J^  Wsl  only  suggested  by  the  liistorj"  and  previous  physical  findings. 

\TmtnierU  consists  chiefly  of  keeping  the  patient  absolutely  quiet,  of 

^liag  morphine,  and  of  rectal  feeding,  as  in  gastric  hemorrhage, 

.  ^]  MOTOR  AND  SENSORY  DISTURBANCES  OF  THE  (ESOPHAGUS, 


These  will  be  considered  under  Affections  of  the  Vagus  (q.  v., 
NEft%'ois  Diseases). 
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DISEASES  OF  THE  STOMACH. 

(A).  ACUTE  GASTRITIS  (AOtJTE  CATARRH,  ACUTE  DYSPEPSIA) 

Acute  gastritis  is  a  better  term  than  catarrh,  which  implies  a  stipe 
ficial  inflammation  of  the  mucosa.    Simple  gastritis  will  be  first 

sidered. 

I.  Simple  Gastritis* 


Etiology. — It  is  a  very  common  primary  and  secondary  affectii 
(a)  Its  most  important  mechanical  cause  is  improper  food  or  impro] 
eating;  rich  food,  an  excessive  amount,  partial  mastication^  Wi 
down  the  food  with  water,  hurried  eating,  eating  when  very  hunj 
idiosyncrasies  to  certain  kinds  of  food,  decomposed  articles  con 
bacteria  (B.  coli)  or  ptomaines  (tainting  of  food  is  most  common 
weather),  and  excessive  ingestion  of  cold  water  and  fruit  are  ac« 
factors.  (6)  Thermal  factors  include  too  hot  or  too  cold  f 
especially  when  taken  on  an  empty  stomach,  (c)  Chemical  causo 
aside  from  acids  and  caustics  (see  Toxic  Gastritis), alcohol  ranks  foe 
most;  autotoxins  may  excite  acute  gastritis,  as  those  of  acute  - 
chronic  nephritis,  choltemia,  or  gout,  (d)  Some  cases  are  clearly  u 
jectious;  the  condition  may  occur  in  variola,  measles,  typhoid,  grip[3 
and  pneumonia,  as  a  secondary  manifestation,  or  occasionally  as  tf 
independent  febrile  affection ;  this  happened  in  the  Christiana  epidenl 
reported  by  Hausemann  (1880),  in  which  6,000  persons  were  affecti 
within  three  weeks,  (e)  Certain  conditions  are  somewhat  prfdwpojwi 
to  acute  gastritis;  for  example,  stasis  (from  diseases  of  the  heart*  Inn 
or  liver),  tuberculosis,  cancer,  sj^phihs,  chlorosis,  diabetes,  leukaemia,  ^ 
affections  of  the  higher  ahmentary  mucosa.  In  some  cases  a  familial 
even  hereditary  tendency  is  noted,  known  as  "the  delicate  stomac' 
by  the  laity.  Nervous  factors,  as  anger  or  excitement,  are  sometii 
apparently  causative,  though  they  may  be  confused  with  the 
neuroses. 

Symptoms, — 1,  Digestive  Symptoms* — ^These  are  sometimes  a 
as  was  demonstrated  by  Beaumont  in  the  celebrated  St.  Mai 
of  gastric  fistula.    The  appetite  is  usually  lost  or  perverted.    The 
is  thickly  coated  with  white  fur  and  rather  dry  mucus-    The 
dry  and  there  is  a  disagreeable  taste,  great  thirst,  even  though 
salivary  flow  is  often  increased.     Hiccough,  eructations,  a  sense 
gastric  distention,  pressure,  or  pain  and  tenderness  over  the  stoi 
are  common.     Nausea  and  vomiting  characterize  the  more  marl 
cases;  the  vomitus  is  pale  yellow,  bitter,  and  contains  little  or  no  hyd 
chloric  acid,  though  lactic,  butyric  and  fatty  acids  are  common;  th 
is  much  mucus,  which  is  frequently  flecked  with  blood.    Correspond£P( 
anatomical  changes  are  found,  though  few  uncomplicated  cases  cart 
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to  &utopsy;  the  mucosa,  particularly  near  the  pylorus,  is  red,  swollen, 
sxoeared  with  adherent  mucus,  sometimes  slightly  eroded  or  dotted  with 
pixnctate  ecchymoses;  the  dilated  racemous  vessels,  as  seen  by  the 
gSLStJoscope,  or  through  a  gastric  fistula,  are  less  conspicuous  at  autopsy 
for  the  blood  in  great  part  leaves  the  organ  after  death;  microscopically 
the  salient  findings  are  leukocyte  emigration  and  granular  degeneration 
ajid  swelling  of  the  mucous  and  other  glandular  cells. 

2.  Oeneral  and  Other  Symptoms. — Herpes  is  an  occasional  finding. 
Corutipation  is  the  rule,  though  diarrhcea  or  icterus  sometimes  occurs 
in  gastro-enteritis.  The  urine  is  scanty  because  of  the  vomiting;  it 
deposits  a  lateritious  sediment  and  sometimes  contains  indican  or 
acetone.  Nervous  symptoms — ^as  frontal  headache,  vertigo,  intercostal 
neuralgia,  and  depression — ^are  conmion,  but  convulsions  (acetonaemia) 
and  omer  marked  nervous  manifestations  occur  infrequently  in  yoimg 
and  sensitive  individuals.  Fever  is  quite  uncommon;  when  present, 
it  is  usually  irregular  and  ephemeral. 

Diagnosis. — ^The  diagnosis  is  not  difficult  when  the  course  is  short 
and  afebrile,  as  is  usually  the  case.  With  fever  or  some  constitutional 
symptoms  it  is  an  excellent  practice  to  regard  the  acute  gastritis  as  a 
symptom,  until,  at  least,  typhoid,  exanthematous  disease,  or  nephritis 
can  be  excluded  by  the  later  clinical  evolution.  Confusion  is  possible 
with  a  tabetic  crisis  or  with  the  vomiting  of  pregnancy  and  hysteria. 

Treatment. — (a)  Prophylaxis  embraces  the  etiological  factors, 
(b)  Complete  rest  of  the  stomach  for  one  or  more  days  is  the  first  active 
indication;  no  rectal  feeding  is  required  for  twenty-four  to  forty-eight 
hours,  by  which  time  the  gastric  equilibrium  is  in  great  part  restoi^; 
warm  water  may  be  given  by  rectum  to  unload  the  bowels  and  to  allay 
thirst,  (c)  If  gastric  irritation  persists,  the  stomach  should  be  thor- 
oughly washed  out  by  the  stomach  tube,  using  warm  water  with  a  spoon- 
ful of  sodium  bicarbonate  to  the  quart.  Gastric  lavage  is  a  better 
Pleasure  than  the  use  of  calomel  or  salines,  which  may  irritate  the 
inflamed,  perhaps  eroded  mucosa.  For  the  same  reason  emetics  (apo- 
n^orphine  hypodermics,  or  ipecac  by  mouth)  are  to  be  avoided.  Epi- 
9^i9tric  fomentations  alleviate  pain.  Obstinate  irritation  and  vomiting 
usuaDy  respond  to  Bartholow's  prescription,  modified  as  follows: 

Ac.  carbolic! {?*  *^' 

Ac.  hydrocyanici  dil Sss. 

Bismuth!  subnitratis 

Sodii  bromidi 

CJerii  oxalatis &&  3is8. 

Mucilaginis  acacite q.s. 

Aqiue  menthse  piperitse      q.s.  ad  3ij- 

^^  M.  et  8.— One  teaspoonful  without  dilution  every  half  to  one  hour  for  six  to 
*^n  doeee. 

Opiates  give  immediate  relief,  but  secondary  nausea  is  an  insuper- 
able obstacle  to  their  use.     (d)  In  convahscenee,  dilute  hydrochloric 
^dnjj  vto  XV  and  bitters  are  given  after  meals,  to  stimulate  and  supple- 
^^t  the  gastric  secretion.     The  diet  should  be  simple,  moderate  in 
*^UJk  and  the  food  should  be  thoroughly  chewed. 
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n.  Gastritis  Toxica  (Venemata). 


Etiology  and  Pathology. — Acute  toxic  gastritis  is  cause* 
alkalies,  ackls,  and  metallic  poisons.  Sulphuric  acid  produci 
eschar,  nitric  acid  a  yellow  one,  alkalies  a  brown,  copper  a  gre< 
blue,  silver  a  deep  black  eschar,  and  phosphorus  producers  an  opi 
milky  stain.  The  pathological  changes  are  usually  Ksevere»  particu 
in  places  with  wliich  the  corrosives  remain  longest  in  contact,  ai 
pylorus  and  posterior  wall;  these  changes  range  between  ail 
epithelial  destiuamation  and  catarrh,  to  hemorrhagic  infiltra 
diphtheroid  patches,  suppuration,  and  ulceration. 

S3rDipt0llls. — The  symptoms  are  those  of  gastritis  simplex,  but  I 
severe;  pain  is  intense  in  the  mouth,  throat,  cesophagus,  and  stoa 
and  is  not  relieved  by  the  repeated  vomiting.  The  vomitus^y 
bloody,  the  epigastriom  tender,  and  the  abdomen  tympanitic.^H 

Prognosis, —The  ouimme  varies;  (a)  collapse  after  a  few  hoim 
day  or  so  is  frequent,  with  small  pulse,  shallow  breathing,  subuo 
temperature,  bloody  albuminous  urine,  and  other  symptoms  n 
varj^  with  the  poison  ingested,  (b)  The  stomach  symptoms 
subside,  and  death  may  occur  later  from  blood  or  visceral  changes. 
Strictures  may  develop,  or  id)  there  may  be  atrophy  of  the  secr< 
glands  (achylia  gastrica). 


m.  Phlegmonous  Grastritis. 


4 


Etiology. — This  is  a  rare  form,  of  which  85  cases  are  recorded  (1! 
It  is  an  acute  suppurative  inflammation  of  the  stomach,  usually  c^ 
by  the  streptococcus;  it  l)egins  in  the  submucosa  and  infdtrates  tlie< 
coats  diffusely  or  forms  a  circumscribed  mural  abscess.  It  may 
priman^  affection  (only  20  are  recorded »  1905),  but  most  often  oi 
secondarily  (75  per  cent.)  in  sepsis,  the  acute  infections,  antlirax,  1 
local  diseases  as  gastric  cancer.  The  writer  ha5  seen  only  one  { 
which  followed  en^sipelas.  Eighty-five  per  cent,  occur  in  adult  m 
Alcoholism  and  traumatism  aie  predisposing  factors. 

Symptoms. — The  symptoms  are  gastric  and  septic.  Besides 
symptoms  of  acute  gastritis,  the  vomitus  sometimes  contains  pus, 
epigastric  pain  is  intense,  meteorism  is  well  marked,  and  there  are  n 
symptoms  of  peritonitis,  which  is  a  most  common  complication,  i 
few  cases  an  epigtistric  tumor  marks  the  circumscribed  variety.  Si 
usually  in  a  severe  form,  causes  the  high  fever  (103-5  degn^esl 
pronounced  status  typhosus,  the  small  pulse,  occasional  icieru*^ 
petechia^ 

Diagnosis  and  Treatment,— A  diaffnosiH  is  almost  impossihlej 
ouicome  is  generally  fatal  during  the  second  week,  and  the  Irtolm^ 
symptomatic,  viz.,  rectal  nutrition  and  stimulation,  narc*otics  for 
and  vomiting,  ami  hydrotherapy  for  fever.    Some  cases  apparently 
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by  rupture  into  the  stomaph  with  cicatrization,  and,  if  the  affection  is 
suspected,  the  advisability  of  operation  can  be  considered. 


ly.  Diphtheritic  Gastritis. 

This  form  is  due  to  the  Bacillus  diphtherise,  and  is  very  rare.  Diph- 
theroid gastritis,  caused  by  streptococcic  and  other  infections,  is  more 
common;  it  may  develop  after  gastritis  toxica,  smallpox,  pneumonia 
and  kindred  maladies. 


y.  Parasitic  Gastritis. 

This  form  is,  in  rare  instances,  due  to  the  Oidium  albicans,  favus 
par&site  (Kundrat),  anthrax  bacilli,  larv«  of  insects  and  tinese. 

(B).  OHBONIO  OASTBITIS. 

Chronic  gastritis  (dyspepsia,  catarrh)  is  characterized  pathologi- 
^y  by  degeneration  of  the  parenchymatous  and  infiltration  of  the 
Interstitial  tissue,  and  clinically  by  mucus  formation  and  decreased 
*cr»etion. 

Ecology. — (a)  The  factors  are  the  same  as  in  acute  gastritis,  from 
'^P^a.ted  attacks  of  which  chronic  inflammation  may  result.  Abuse  of 
^'^igs,  especially  cathartics,  is  an  important  factor.  Alcoholism  and 
wnproper  eating  are  most  important.  Eating  hurriedly  or  at  irregular 
^^^,  inadequate  mastication,  washing  down  the  food  with  much  fluid, 
excessive  use  of  cofiFee,  tea,  ice  water,  carbohydrates,  pastries,  or  fried 
toods,  are  salient  factors.  The  chewing  of  tobacco  and  to  a  lesser 
"*P«e  smoking  may  cause  chronic  gastritis;  stomatitis,  carious  teeth, 
*nd  Pyorrhoea  alveolaris,  are  important  causes.  Most  cases  occur  in 
•ault  males,  (b)  It  often  accompanies  other  gastric  diseases,  as  cancer 
^  ectasia,  (c)  It  is  frequent  in  tuberculosis,  in  the  ansemias  as  chlo- 
'^is  or  pernicious  anaemia,  and  in  nephritis,  gout,  diabetes,  syphilis, 
^'^^yloidosis,  and  Addison's  disease. 

.The  add  form  (see  Symptoms)  of  chronic  gastritis  is  usually  caused 
Y  excesses  in  eating,  drinking,  and  smoking;  the  subacid  form,  by  the 
•'^se  of  spirits. 

Patliology. — ^The  pathological  changes  are  observed  chiefly  in  the 
flr^ic  region.  The  vessels  are  dilated,  imparting  a  reddish-brown 
^or,  which  in  the  later  stages  changes  to  gray.  The  mucosa  is  swollen, 
Jj^i  and  covered  with  tenacious  mucus.  Sometimes  punctate  hemor- 
''^^ges  or  erosions  are  observed.  In  a  few  cases  the  mucosa  is  rough, 
^^  papillomatous  {gastritis  polyposa,  Hat  inavicllone).  The  mus- 
^^*'^  is  not  essentially  changed,  as  a  rule,  but  is  sometimes  hyper- 
''^ed  near  the  pylorus,  or  it  may  be  atrophied.    Histologically,  the 
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some- 


glaodylar  cells  are  granular  and  fatty,  or  show  a  mucoid  degeneratic 
which  extends  from  the  surface  toward  the  deeper  layers;  the  parietal 
cells  cannot  be  distinguished  from  the  principal  cells,  the  glands  are 
often  large,  sacculated,  or  cystic,  and  the  tubules  show  irregular  rami- 
fications; eventually  the  glandular  structures  may  completely  atrophy 
(see  next  sub-heading,  Achylia,  Atrophy).  The  interstitial  tissue 
shows  leykocytic  infiltration. 

Symptoms* — ^The  symptoms  resemble  those  of  acute  gastritis^  but 
begin  more  inaidiotisly  and  endure  longer. 

1.  Oral  Symptoms, — The  tongue  is  generally,  but  not  always,  coaled^ 
with  moist  white  fur,  reddish  at  its  tips  and  indented  on  its  edges; 
these  conditions  may  also  result  from  alcoholic  or  nicotine  stomatitis. 
There  is  frequently  a  bitter,  sour,  scdiy  tuste  in  the  mouth,  and  some- 
times a  marked  /^/or  ex  ore.  Increase  in  the  saliva  results  chiefly  f rom^  \ 
the  coincident  stomatitis. 

2.  Gastric  Symptoms. — (a)  Gastric   pain  sometimes   restdts 
spasm  of  the  gastric  musculature  but  is  less  frequent  than  is  a  sense  < 
distention  or  pressure  after  eating.    Soup  and  fluids  (unless  they 
cold)  generally  cause  no  distress;  coarse  or  hard  foods,  as  beefsteak 
hard  bread,  smoked  meat,  cabbage,  hard-boiled  eggs,  or  cheese^ 
cause  distress.    (In  functional  dyspepsia,  any  kind  of  food,  hard  or  soft^ 
may  cause  distress).    In  some  cases  of  gastritis  there  is  distress  when  th*« 
stomach  is  empty.    There  may  be  some  tenderness,  but  it  is  much  Ic 
than  in  cancer  or  ulcer  and  responds  readily  to  treatment.    (6)    Bekh 
ing  of  gas  is  common;   eructations  may  be  odorless,  or  may  contal 
fatty  acids  and  even  inflammable  gas.    Eructations  of  hydrochloric  i 
are  rare,     (c)  Nausea  is  more  frequent  than  is  vomiting,  which 
result  from  other  coincident  conditions,  notably  from  chronic  phar 
ptis.    The  vomitus  shows  the  same  findings  as  the  test  meal  (see  Gh 
TRIG  C^emism).    In  alcoholics  morning  vomiting  is  common  {vomit 
maivtinus  poicLiorwn)^  chiefly  of  saliva  swallowed  during  the  night,  i 
of  mucus. 

3.  Gastric  Ohemism* — Our  intimate  knowledge  of  the  chemic 
changes  in  the  stomach  dates  from  the  introduction  of  the  stomach  tu 
by  Leube,  and  the  vast  amount  of  work  done  by  many  worke 
especially  Riegel,  Ewald,  and  Boas.  After  washing  out  the  stoma* 
the  Ewald  test  breakfast  is  given,  consisting  of  a  piece  of  dry  bread  i 
a  cup  of  weak  tea  without  sugar  or  cream.  In  an  hour  the  stomach  ti^c^ 
is  again  introduced  and  the  gastric  contents  withdrawn  by  express^cr  ^loti 
(the  patient  compressing  the  abdomen  and  straining),  or  by  Ewal^  -^"* 
aspiration  bag,  similar  to  Politzer's  ear  bag;  it  is  seldom  necessary  ^^  *^ 
pour  in  any  water  unless  some  condition  obtains  in  which  the  hydz-^^^ 
chloric  acid  is  much  decreased.  Innumerable  errors  result  from  cc 
fidence  in  a  single  examination  and  assigning  undue  importance  to  i 
gastric  rhemism  alone.  It  is  best  to  examine  the  contents  c-ljetnicj 
without  filtration. 

(a)  The  grosa  examination  of  the  stomach  contents  shows  roa 
particles  of  food  when  the  hydrochloric  acid  is  absent  or  greatly  reduc" 
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or  fine  subdivision  when  it  is  present  in  fair  amounts.    A  rancid  odor 
denotes  fatty  adds,  and  a  foaming  appearance  is  caused  by  fermen- 
tation.   Mvcus  is  seen  in  practically  all  cases^  and  most  clinicians  do 
not    recognize  a  simple  gastritis  without  mucus  formation,  though 
E-virald  distinguishes  (i)  simple  gastritis  in  which  the  acid  and  ferments 
are  decreased;  (ii)  a  mucous  gastritis,  in  which  the  acid  is  greatly  de- 
creased, the  ferments  are  present,  and  there  is  much  mucus;  and  (iii)  an 
atrophic  gastritis  which  will  be  considered  separately.    Mucus  usually    • 
indicates  a  reduction  in  the  hydrochloric  acid.    Normally  there  is  little 
or  no  gastric  mucus,  though  there  is  rather  more  with  an  amylaceous 
than  with  a  proteid  diet.    Mucus  of  gastric  origin  is  intimately  mixed 
with  the  food  and  is  not  yellow,  nummular,  pigmented,  or  mixed  with 
^dls,  as  occurs  when  the  mucus  comes  from  the  mouth  or  respiratory 
tract 

(b)  The  HCl  is  reduced.    It  is  recognized  by  the  Giinzburg  test 

(2  giQ.  phloroglucin  and  1  gm.  vanillin  (hssolved  in  30  c.c.  of  absolute 

^cchol);  a  few  drops  of  the  solution  are  added  to  an  equal  amount  of 

^^  filtered  gastric  contents  and  slightly  heated,  without  boiling,  in  a 

P^tX!dain  dish,  when  a  carmine-red  color  develops,  indicating  free 

^hydrochloric  add  even  in  dilution  of  1  to  20,000  parts,  and  not  reacting 

^  lactic  or  butyric  adds;  the  solution  should  be  kept  in  a  dark  bottle, 

5^  it  degenerates  in  the  sunlight.   The  solution  should  not  be  kept  over 

^^•'o  months.    Boas  recommends  the  following  test,  which  gives  the 

*^*Ue  reaction  as  GUnzburg's  test  and  is  less  expensive:  resorcin  0.5, 

^^^Sar  0.3,  dilute  alcohol  q.  s.  ad  10.0  gram.    HCl  exists  in  a  combined 

*omi  or  as  free  acid,  which  latter  probably  serves  as  an  antiseptic. 

'Po  find  the  total  free  HCl,  one  of  three  simple  methods  may  be 

^'■^iploycd.    (o)  Filter  paper  is  saturated  with  a  0.5  per  cent,  alcoholic 

•^ution   of  dimethylamidoazobenzol,  and   dried;    HCl   colors  this 

^^ution  a  cheny-red  color;  when  the  reaction  is  obtained  on  the  paper 

'^ith  the  gastric  contents  diluted  three  to  six  times,  about  the  normal 

P|Cicentage  of  HCl  is  present;  if  obtained  with  less  than  three  dilu- 

^»i8,  subaddity  (hypochlorhydria)  exists;    if  with  more  than  six 

^^utions  there  is  hyperaddity  (hyperchlorhydria).    (b)  To  10  c.c.  of 

*^ gastric  contents,  25  to  30  c.c.  of  Giinzburg's  reagent  is  added,  and 

*^<n,  little  by  little,  the  dednormal  soda  solution  is  added  until  the 

^^Uncteristic  red  no  longer  appears  on  the  porcelain  dish;  the  per- 

^^tige  of  HCl  is  obtained  by  multiplying  each  c.c.  of  decinormal 

•oftition  used  by  0.00365  (for  each  c.c.  of  the  decinormal  solution  is 

^IJ^otralizcd  by  0.00365  of  HCl),  and  again  multiplying  by  10.     (c) 

^^  10  c.c.  of  gastric  contents  is  added  a  few  drops  of  the  indicator 

W«5  per  cent,  solution  of  dimethylamidoazobenzol  in  strong  alcohol) ; 

J*  18  placed  in  a  beaker  and,  if  free  HCl  is  present,  the  yellow  color 

^^pMtcd  by  the  indicator  will  change  to  bright  red;    a  decinormal 

^^ution  of  caustic  soda  (4  gm.  to  1,000  c.c.  of  distilled  water)  is  then 

Jj^ded  drop  by  drop  to  the  gastric  contents,  until  the  color  of  the  in- 

^•'^tor  has  been  chaiiged  from  red  to  bright  yellow ;  the  number  of  c.  c. 

^  decinormal  solution  used  is  multiplied  by  0.00365  and  again  by  10  to 
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give  the  amount  of  free  HCL  Very  often  the  result  is  expresseq 
terms  of  the  number  of  c,c.  of  decinorma!  solution  used;  £.<?.,  if  4 1 
were  employed,  4  x  10  =  40 ^  the  free  HCl.  The  usual  amount  is  3C 
40.  ^ 

The  iotai  acidiltj  (IICl,  lactic  and  other  organic  acids,  acid  pi 
phates  and  albumins,  alhumoses  and  peptones)  is  estimated  by  add 
two  drops  of  a  1  per  cent,  alcoholic  solution  of  phenolphthalein 
an  indicator)  to  lU  c.c.  of  the  gastric  contents;  to  this  is  added,  d| 
by  drop,  a  decinormal  solution  of  caustic  soda  (4  gm.  to  1,(J00  c.Ci 
distilled  water)  until  the  red  color,  due  to  the  alkali  actLng  upon  ] 
phenolphthalein,  no  longer  disappears  on  gentle  shaking;  this,  hi 
ever,  is  not  the  true  end  reaction,  for  the  decinormal  solution  must 
added  till  the  rose-red  color  is  no  longer  even  deepened  in  hue  by 
alkali.     As  4  to  8  c.c.  of  the  decinormal  solution  are  usually  requii 

4  or  8  X  10  =  normal  total  acidity;  i,  r.,  40  to  80  expressed  in  terms  of 
decinormal  solution  (corresponding  to  0J5  to  0.25  per  cent.  H( 
If  the  acid  reaction  of  the  gastric  contents  is  due  to  HCl  alone,  and 
organic  acids  are  present,  each  c.  c.  of  the  decinormal  solution  q 
responds  to  0.00365  gm.  HCl  and  therefore  the  number  of  c,c. 
quired  to  neutralize  the  gastric  juice  x  0,00365  x  10  =  the  per  cent 
HCl.  In  most  cases  determination  of  the  total  acidity  is  sufficifi 
A  total  acidity  under  20  gives  no  reaction  with  Congo  paper;  Le,,  th 
IS  no  free  HCl.  The  i>read  of  the  test  breakfast  (phosphates  chiei 
accounts  for  the  acidity  of  5  to  6 ;  if  the  total  acidity  ranges  from  5 1 
we  may  be  almost  certain  that  the  gastric  glands  are  atrophied. 

Co}td}hied  Jli/drocklorw  AckL — **The  method  elaborated  by  Ca 
heim  and  Krieger,  modified  by  Fisher,  is  accurate  and  convenil 
The  method  is  as  follows;    Determine  the  total  acidity  by  titratin 
c.c.  of  the  gastric  filtrate  with  0.1  normal  NaOH  solution,  using  a  1 
cent,  alcoholic  solution  ofphenolphthaleinasan indicator  Takeanol 

5  c.c.  of  the  filtrate  and  snfliciejit  calcium  phosphotungstate  solutiol 
make  20  c.c.  and  call  this  Ta^,  Let  it  stand  three  or  four  minut^i 
animal  charcoal,  and  filter.  Determine  the  total  acidity  of  thiii  filtr 
using  a  1  per  cent,  solution  of  rosolic  acid  as  an  indicator;  call  this'] 
Then  Tai  minus  Tai  equals  the  combined  HCl  in  the  5  c,c.  of 
filtrate  of  the  gastric  contents  used.  If  the  gastric  contents  shomi 
absence  of  free  HCl,  proceed  as  follows: 

L  Determine  the  hydrochloric  acid  deficiency  by  adding  0.1  norl 
hydrochloric  acid,  using  a  1  per  cent,  alcoholic  solution  of  dimetl 
amidoazobenzol  as  an  indicator.  Determine  the  total  acidity  of  1 
mixture,  using  phenolphthalein  as  an  indicator.  This  total  acid 
minus  the  quantity  of  hydrochloric  acid  added  will  give  the  origi 
total  acidity  of  the  5  c.c.  of  the  filtrate  of  gastric  contents  emplo^l 

2.  Take  5  c.c.  of  the  gastric  filtrate,  add  0.1  normal  hydrorhl^ 
acid  sufficient  to  make  the  new  total  acidity  at  least  60  per  cent*;  I 
sufficient  calcium  phosphotungstate  solution  to  make  30  ce.,  i 
titrate  mth  rosolic  acid  as  an  indicator,  calling  the  resulting  aeiditr 
The  difference  between  Tas  and  Taj  will  represent  the  quantii 
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hydrochloric  acid  combined  with  all  the  albumin  in  the  5  c.c.  of 
gastric  filtrate  employed.  Call  this  total  CHCl.  Then  this  total  CHCl 
minus  the  hydrochloric  deficiency  equals  the  combined  HCl  in  5  c.c. 
of  the  gastric  filtrate. 

Employed  subacid  gastric  contents 5  c.  c. 

HCI  deficiency  (dimethylamidoazobenzol) 1     "  -20 

ToUl  acidity  (phenolphthalein)      3     "  -60 

Original  total  acidity .(60-20)    "  -40 

Ta,  Added  HQ  in  excess 3    "  -  60 

Added  calcium  phosphotimgstate 18    ''  - 

Ta,  Total  acidity  (rosolic  acid)  of 30    "  -30 

Total  CHQ  Total  possible  combined  Ha (60-30)    "-30 

Actual  combined  HCl  in  gastric  contents      .    .    .    .(30-20)    ''  -  10 

Ta,  —  Ta,- Total  HCl. 

Total  CHCl  —  Ha  deficiency-  combined  Ha."     (Musser,  Medical 

Diagnosis.) 

In  chronic  gastritis  the  hydrochloric  acid  is  found  decreased,  or  even 
absent  by  these  tests.  In  a  few  cases,  as  described  by  Riegel  and  Boas, 
^e  add  is  normal,  showing  a  total  acidity  of  43  to  56;  this  form  is 
^Ued  gastritis  acida,  though  its  separation  as  a  type  is  scarcely  justi- 
fiable; these  are  usually  light  or  incipient  cases  and  probably  some  of 
them  are  neurotic. 

(c)  Rennet  and  ^pepsin  are  rarely  totally  absent,  though  usually 
^^^tased.  Pepsin  is  tested  by  mixing  the  gastric  juice  with  egg  al- 
bumin; 25  c.c.  of  normal  gastric  juice  will  dissolve  0.05  gm.  of  serum 
albumin  in  one  hour,  the  same  amount  of  fibrin  in  one  and  one-half 
*^purs,  and  of  egg  albumin  in  three  hours;  Petit  claims  that  pepsin  will 
J**ssolve  500,000  times  its  weight  of  fibrin  in  seven  hours.  Pepsinogen 
^*  tested  in  the  same  way  with  the  addition  of  a  few  drops  of  hydro- 
^Woric  acid,  which  liberates  the  enzyme  (pepsin)  from  the  pro-enzyme 
(pepsinogen).  Boas  especially  has  insisted  on  the  importance  of  the 
'^net  ferment,  which  coagulates  milk;  if  no  rennet  is  present,  the 
8^tric  filtrate  will  not  coagulate  milk. 

.  Lactic  acid  is  seldom  found  (see  Cancer  of  SxcMAai).  The  mo- 
tility of  the  stomach  is  unimpaired.  Leukocytes  and  epithelial  cells 
^'J^^  found  at  times,  and  in  rare  cases  shreds  of  gastric  mucosa  (Gas- 
^tis  exfoliativa,  Parisier). 

*.  Other  Symptoms. — (a)  Vertigo  e  stomacho  loeso  (Trousseau), — 
K^^ric  vertigo,  is  probably  neurasthenic  rather  than  gastric.  The  so- 
^"ed  dyspeptic  asthma  is  not  really  asthma,  but  a  dyspeptic  dyspncea, 
^^  probably  results  from  pressure  of  the  distended  stomach  on  the 

^it.  Headache,  physical  and  mental  lassitude,  a  degree  of  melan- 
cholia, intercostal  neuralgia,  tender  points  between  the  shoulders  or  over 
J^^  lower  cervical  spines,  and  palpitation,  are  fairly  common,  (b)  The 
"^^els  are  generally  constipated;  diarrha^a  and  tympany  at  times 
J'^^t  from  marked  gastric  fermentation  or  extension  of  the  catarrh 
^  the  gut,  when  catarrhal  icterus  may  result.  Boas  and  Schmidt  find 
r^pdariy  undigested  connective  tissue  in  the  movements,  (c)  The  urine 
*^  frequently  reduced  and  shows  a  lateritious  deposit,  phosphates  and 
^^^tes.     (d)  The  general  nutrition  is  usually  fairly  well  maintained 
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if  the  intestines  fonctionate  well,     (e)  The  motive  and  absorpfl 
power  of  the  stomach  is  variously  regarded ;  it  may  be  impaired^  norrocu^] 
or  even  exaggerated,  the  food  being  sometimes  hurried  into  the  in^ea 

Diagnosis. — Leo  be  insists  that  chronic  gastritis  should  never-  ^ 
diagnosticated  until  cancer,  ulcer  and  functional  disease  have  fc>€eir 
finally  excluded.  Its  cardinal  points  are  (a)  its  steady,  slow,  chiXDoic 
course;  (b)  the  presence  of  mucus,  and  (c)  decreased  secretion.  (For 
its  differentiation  v,  i.  Ulcer,) 

Treatment. — 1.  Prophylaxifi. — Recurrence  of  the  trouble  is  pre- 
vented by  treatment  of  the  causal  conditions;  digitalis  is  indicated  i^ 
gastric  stasis  of  cardiac  origin,  and  iron  in  antemia. 

2.  Hygiene. — Hygiene  concerns  regularity  in  living,  moderation* 
recreation,  massage,  rational  exercise,  and  avoidance  of  haste  in  eatiii^* 

3.  Diet. — F.  A,  Hoffman  justly  remarks  that  every  one  *'ha5t^^ 
stomach  he  deserves. "    Slowness  of  eating,  drinking  only  after  the  sol^^, 
part  of  the  meal  is  eaten,  and  thorough  mastication,  are  frequent^^ 
curative  with  no  medicinal  treatment.    The  importance  of  thorough 
insalivation  of  the  food  is  manifest  when  we  remember  that  the  ptyali*^ 
operates  for  nearly  an  hour  in  the  unchumed  contents  of  the  cardiac 
end  of  the  stomach.    As  Ewaltl  states,  *'die  Diat  der  Magen-Kranken:  ^ 
fangt  im  Munde  an. "    The  teeth  should  receive  such  care  as  the  treat-^ 
ment  of  pyorrhoea,  extraction  of  carious  teeth>  and  fitting  of  propeC- 
plates.    Food  should  be  taken  in  moderate  amounts,  and  the  stomaelH 
should  be  given  su65cient  rest,  though  most  dyspeptics  do  not  ea'^ 
enough  (von  Noorden)*     Pawlow  has  shown  that  the  relish  of  fooc^» 
excites  the  flow  of  the  gastric  juice;  he  names  it  the  "appetite  juice.* "^ 

KiiVD  OF  Food — ^The  term  '*  easily  digestible  food**  is  extremel^^ 
relative,  but  the  kind  of  food  is  less  important  than  careful  masticatio' 
and  insalivation.  In  severe  or  alcoholic  cases  an  absolute  milk  die 
may  be  tried,  giving  equal  parts  of  milk  and  ApoUinaris  ivater,  to  whic 
grains  x  of  sodium  bicarbonate,  grains  x  of  sodium  chloride,  and  grainai 
V  of  magnesia  levis  are  added,  Predigested  milk  and  Mosquera's  be^-^ 
jelly  (see  Typhoed)  soon  become  distasteful  to  the  patient,  and  are  i^r 
dicated  chiefly  in  severe  catarrh  with  much  mucus  formation  or  wi^  ^ 
atrophy.  Generally  speaking,  the  diet  should  be  mixed,  but  protein 
are  superior  to  carbohydrates,  which  are  prone  to  ferment.  The 
teids  which  may  be  given  are  chopped  lean  meats,  scraped  beef,  boil-- 
mutton,  veal  J  roasted  steak,  broiled  tenderloin,  pigeon,  cliicken, 
boiled  one  minute,  somatose,  and  nutrose.  Chittenden  has  shown  tl 
we  eat  twice  as  much  meat  as  is  necessary.  Beef  tea,  heavy  fresh 
hard-boiled  eggs,  pork,  game,  fish,  warmed-over  (therefore  harden 
meat,  turkey,  goose,  duck,  smoked  or  cured  meat  (possibly  exce 
ing  bacon)  and  cheese  must  be  interdicted.  Carbohydrate's  are 
be  withheld  when  there  is  obstinate  fermentation.  Those  which 
be  allowed  are  arrowroot,  well  cooked  sago,  tapioca,  or  rice,  white  b 
zwieback,  and  toast  ,*  those  which  may  be  occasionally  allow^ed  or  tri 
later  are  mealy  potatoes,  spinach,  pea  or  bean  soups;  those  to  be  F^ 
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bidden  are  substances  containing  much  cellulose,  hard  bread,  brown 
bread,  oatmeal,  coarse  vegetables,  uncooked  green  vegetables,  most 
fruits,  pies,  and  pastries.  It  is  interesting  to  note  that  most  of  the  carbo- 
lijrdrates  ingested  usually  reach  a  maximum  amount  in  the  intestine  in 
tw€>  hours  (some  reach  the  bowel  in  ten  minutes),  which  time  is  twice 
the  maximum  time  for  proteids  and  two  and  a  half  that  for  fats.  Carbo- 
hydrates, therefore,  should  be  eaten  before  the  proteids,  that  they  may 
the  earlier  leave  the  stomach.  Fats  are  a  necessary  part  of  the  diet, 
specially  moderate  amounts  of  butter  and  cream.  Von  Noorden  in- 
sisted on  their  use.  Other  forms  of  fat  are  injurious.  Greasy  soups 
Me   to  be  avoided. 

Accessories. — No  seasoning  is  necessary,  but  liberal  quantities 
of  salt  may  be  used.  Liebreich  insists  that  condiments  in  moderate 
amounts  are  helpful.  Tea,  coflfee  and  alcoholic  beverages  are  usually 
prohibited.    Smoking  should  be  interdicted  or  restricted. 

4.  Gastric  Lavage. — Lavage  is  indicated  when  there  is  formation  of 

mucus,  fermentation,  deficient  secretion,  and  delayed  digestion.  It  is 

generally  considered  the  most  helpful  measure  but  in  the  writer's  experi- 

^ce  is  seldom  indicated  as  there  is  no  stagnation  of  food.     Morning 

^vage  is  best  for  removal  of  mucus,  and  lavage  before  the  evening  meal 

for  delayed  digestion  or  fermentation.    Warm  water  is  used,  to  which 

sodium  chloride  or  bicarbonate,  two  spoons  to  the  quart,  may  be  added 

to  dissolve  the  mucus,  or  salicylic  acid  (1  to  1,000)  to  modify  fermen- 

^tlon.    The  stomach  should  be  washed  until  the  water  returns  clear. 

When  the  use  of  the  stomach  tube  is  resisted  or  contra-indicated,  as  by 

^cw)tional  nervousness,  modified  lavage  may  be  employed,  the  patient 

^^riuldng  before  breakfast  two  glasses  of  warm  water  to  which  a 

^^^spoonful  each  of  sodium  chloride  and  sodium  bicarbonate  has  been 

^^ed.   This  process  is  essentially  the  same  as  drinking  the  Kissingen, 

^esbaden,  and  other  waters.    The  sodium  bicarbonate  acts  locally, 

y^d  the  sodium  chloride  acts  both  locally  and  systemically,  for  small 

^^>aes  increase  the  hydrochloric  acid  and  large  doses  reduce  it  by  in- 

^^'^casmg  the  alkalinity  of  the  blood.    Carbonated  waters  may  be  used, 

^oich  stimulate  secretion  and  absorption  and  neutralize  abnormal 

•<Sds. 

^  ft.  Medical  Treatment. — (a)  The  value  of  hydrochloric  acid  is  disputed. 
I  ^  first  indication  is  to  convert  pepsinogen  into  pepsin,  whence  it  is  use- 
:^^  in  atrophic  gastritis  save  as  it  stimulates  the  flow  of  bile.  Its  second 
^^cation  is  as  a  digestant;  many  specialists  deny  that  it  has  this 
?^on,  maintaining  tfiat  suflSciently  large  amounts  cannot  be  given ; 
^Ut  Stewart  in  his  excellent  articles  says  that  he  employs  doses  of  20 
?^ps  and  gives  them  every  twenty  or  thirty  minutes  until  3  j  to  ij  have 
P^eu  given.  Its  third  indication  is  as  an  antizymotic,  which  Boas  holds  is 
*^  ade  indication;  it  should  not  be  given  until  about  half  an  hour  after 
****ab,  during  which  period  the  saliva  is  acting  upon  the  carbohydrates; 
^^^c  writers  incline  to  the  view  that  at  the  best  hydrochloric  acid  is  only 
*  stomachic,  but  Pawlow  has  shown  that  it  increases  the  flow  of  pan- 
'^^^tic  juice  and  perhaps  of  bile.    (6)  Boas  takes  the  extreme  view  that 
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pepsin  is  useless.    It  should  be  given  as  a  powder,  for  solutions  rdpic 
deteriorate  and  are  usually  strongly  alcoholic.    Like  malt  preparatioi 
many  forms  offered  on  the  market  are  inert.     Pancreatin  is  very  f^ 
cpiently  ineffeetive.     Tiika -diastase  is  ben  e  hoi  a  1  in  some  cases, 
BUter^  are  best  exhibited  before  meals;  though  their  mode  of  actioi^H 
disputetl  and  their  stimulation  of  secretion  has  been  denied,  they  sur-^ 
act  upon  the  ap])etite  or  on  the  nervous  structures,  and  increase  ^tz 
flow  of  saliva  ami  gastric  juice  and  prolmbly  also  the  pancreatic  juk^  <* 
Strychnine  or  nux  vomica  is  the  best  of  this  group  of  drugs  anA^ 
especially  valuable  in  alcoholic  cases.    All  bitters  should  be  givei^ 
solution,  as  their  bitter  taste  is  their  chief  mode  of  action. 


ly 
^3, 


Stryclinimc  sulphatis  .    .  K'J* 

Acidi  nitroliydrt>c]»lorici  ,^j. 

Tr.  Kentiana?  comp 5iv, 

M.  et  B.~One  tea^^poonful  half  an  horn-  after  meals  in  half  a  glass  of  water. 

Condurango  bark  (fluid  extract  Jss)  is  prepared  by  macerating     tie 
bark  in  cold  water.    Some  bitters,  as  gentian,  may  irritate  the  stonmsLch 
and  induce  diarrhcea.     {d)  Antmjnwtk.^  (antifermentatives),  as  c;t^?o- 
sote  or   l>eta-naphthol,  often  caase  irritation.     Carbolic  acid  g^-    j, 
thymol  gr,  ss  to  j,  resorcin  gr,  ij  to  v,  after  meals,  act  on  the  stoni.jac*h. 
and  salol  gr,  x  and  beta-naphthol  gr.  x  (in  capsule  because  of  its  bi  tti^r^ 
ness)  arc  intestinal  antiseptics,     (c)   Gastric  sedatives  are  seldom     in- 
dicated except  in  the  hyperacid  type.  Bartholow's  combination    (  s^ee 
Acute  Gastritis)  meetsall  indications.  Silver  nitrate  is  sedative,  astir^n- 
gent,  and  alterative,  but  may  cause  nephritis  or  arg\Tia;   It  is  givem       i^ 
pill  form,  half  an  hour  before  meals,  in  doses  of  one-fourth  of  a  gr^^^^"^ 
(perhaps  with  <|uite  small  closes  of  opium  or  belladonna).  Zinc  oxide,  ^     P' 
iij  to  \\  given  before  meals,  is  valuable  in  alcoholic  gastritis.    Ext  me 
belladonna  in  one  quarter  of  a  grain  doses  is  helpful  in  pain,  especia 
in  hyperacid  gastritis.     Pyrosis  and  spasm  may  be  considered  unti:^^  '^^ 
this  heading.    In  pyrosis  of  fatty  and  other  organic  acids,  alkalies  m.  ^^     „*e 
be  emplrjyed,  though  sparingly;   Trousseau  gave  sodium  bicarlmna^^       %s 
grains  v,  creta  preparata  grains  x,  and  magnesium  carbonate  gniins^^^j^  c^ 
after  meals.    Spasm  from  ga.s  or  overloading  of  the  stomach  is  modifi^  ^"^ 
by  spirits  of  chloroform  itP  xx  and  tincture  of  asaftetida  5j*   spas^^^ 
suggests  erosions  near  flie  pylorus,  when  extract  of  belladonna  gr.  -"^ 
and  snbuitrate  of  bismuth  gr.  x  are  distinctlv  indicated,  after  meaf-^ 
(/)   Other  measures,  as  faradization,  massage,  and  hydrotherapy,  a-^*         i 
less  valuable  than  in  gastric  atony  and  sensorj*  neuroses  of  the  stomat"^!^-'^^^. 
In  constipation  cathartics  shoidd  be  avoided,  as  they  cause  irritati<^  *^ -'^ 
and  constipation  recurs.     Hot  water,  gastric  lavage,  colonic  flushing  M^^S** 
and  perhaps  the  mildest  saline  aperients,  are  indicated. 


alt 
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Achylia  Oastrica. 

Mology. — ^The  term  was  introduced  by  Einhom  in  1892  to  designate 
il  suppression  of  gastric  digestion.  Atrophy  of  the  stomach  was 
t  described  by  Austin  Flint  (1860)  and  by  Fenwick  (1877),  Ewald, 
incke,  and  Einhom.  It  most  frequently  occurs  secondarily  in  can- 
of  the  stomach  and  in  toxic  gastritis,  but  also  in  other  gastritides, 
icer  of  distant  organs  (mammae,  uterus,  intestine,  oesophagus)^ 
-betes,  pernicious  anaemia,  tabes,  and  in  neuroses.  In  rare  cases  it 
relops  as  a  seemingly  primary  affection,  possibly  as  a  congenital 
idition  (Martins).  It  occurs  oftenest  in  middle  or  advanced  life, 
mgh  isolated  cases  are  reported  at  eighteen  to  twenty-five  years  of 

Pathology. — Pathologically  two  main  forms  exist,  (a)  one  cirrhosis 
Unculi,  in  which  the  stomach  is  very  small  and  thickened  so  that  its 
Us  may  measure  several  centimeters  in  thickness,  and  (b)  another, 
tkisis  verUridUi,  in  which  the  walls  are  thin  or  "wasted"  and  the 
mach  is  lax  or  dilated.  In  some  cases  atrophy  has  been  found  in 
^issuer's  and  Auerbach's  plexuses.  The  glandular  structures  are 
sted  (anadenia). 

iymptoms. — Symptoms  may  be  absent  if  gastric  motility  is  good 
1  the  intestinal  glands  are  normal  (von  Noorden).  If  the  same  pro- 
s  exists  in  the  gut,  diarrhoea,  marasmus  and  death  result. 
L.  Gastric  Symptoms. — ^There  are  no  pathognomonic  gastric  symp- 
is.  Pain  is  variable;  it  may  be  absent  or  moderate,  though  in 
ae  cases  lancinating  pain  and  other  symptoms  like  those  of  hyper- 
orhydria  may  exist  (Einhom).  The  appetite  is  also  variable.  Vomit- 
does  not  always  occur  but  when  present  the  voraitus  always 
itains  coarse,  poorly  digested  particles. 

I.  Test  Meal — ^The  recovered  food  is  coarse;  the  total  acidity  is 
0  4,  corresponding  to  the  amount  in  the  food  ingested.  No  HCI 
bund  (achlorhydria),  no  pepsin  (therefore  no  peptones),  no  rennet 
erefore  no  coagulation  of  milk),  no  blood,  and  according  to  most 
iters  no  mucus;  according  to  Riegel  and  Schmidt,  some  mucus  may 
present,  due  to  metaplasia  of  the  gastric  mucosa  to  one  resembling 
It  of  the  intestine,  the  cells  of  which  secrete  mucus;  as  they  in  turn 
•ophy  the  mucus  disappears.  Lactic  acid  is  found  but  rarely, 
le  gastric  motor  power  is  usually  unimpaired,  and  the  stomach  is 
ten  emptied  in  less  than  an  hour.  In  the  contracted  cirrhotic  form, 
e stomach  may  hold  but  a  few  ounces;  in  the  phthisic  form  ectasia 
iy  occur.  In  some  scleroses  of  the  stomach  a  sound  is  introduced 
to  the  stomach  with  difficulty,  hydrochloric  acid  is  present,  the 
>mach  cannot  be  distended  with  gas,  and  its  capacity  is  enormously 
<^Peased. 

3.  Other  Symptoms. — Headache  and  vertigo  are  common.  Con- 
Pation  is  the  rule;  in  some  cases  diarrhoea  may  be  the  sole  salient 
*^ptom,  so  that  it  apparently  indicates  an  intestinal  lesion  (Oppler). 

99 
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Symptoms  like  those  of  pernicious  ansemla  (Henry  and  Osier)  or  like 
gastric  cancer  (author)  mark  some  cases.  The  acidity  of  the  urine 
which  is  normally  pre^sent  at  the  height  of  digestion,  is  naturally  ab- 
sent.   The  test  meal  establishes  a  clear  diagnosis. 

Prolonged  observation  may  be  necessary  in  order  to  exclude 
secondary  atrophic  gastritis  of  cancer.    Amyloid  gastric  disease 
nervous  achjtia  are  eliminated   by  consideration  of  other   somat: 
findings  or  symptoms. 

Prognosis, — Life  may  be   prolonged  for  years  by  compensating 
intestinal  digestion,  but  recovery  is  impossible  after  actual  atropl 
develops. 

Treatment- — Treatment  is  necessarily  palliative.  Thorough 
cation  of  food  is  imperative.  Cellulose  is  to  be  avoided,  and  thick, 
plain,  leguminous  purees  should  be  given.  Butter  is  well  tolerated. 
The  meals  should  be  small  and  frequent  (every  three  or  four  hours), 
HCl  should  be  given  in  full  doses  (tijjxx  to  xxx),  Pawlow  having  demon- 
strated its  stimulating  action  on  the  pancreatic  flow.  Water  relieres 
the  pain,  which  resembles  that  of  hyperchlorhydria  (Einhom)* 


'  ao- 

4 

u  sating 
itropluL 


(G).  DILATATION  OF  THE  STOMACH;  MOTOR  INSUFFICIENOT. 

The  nomenclature  of  this  and  allied  conditions  b  a  matter  of  dispute; 
dilatation  of  the  stomach  (gastrectasia)  is  only  a  symptom,  and  ia 
understood  as  a  more  or  less  lasting  dilatation  with  motor  insufficienc 


1.  Acute  DOatatiOE. 


Acute  dilatation  and  atony  (loss  of  muscular  tone)  are 
have  been  observed  by  Fagge,  Fraenkel,  Hunter,  Osier,  and  Bo 

Somewhat  over  50  cases  of  acute  dilatation  are  recorded. 

Etiology. — (1)  Most  cases  follow  abdominal  trauma  or  laparotomy 
(36  per  cent,  according  to  C,  Thompson);    gall-bladder  operation 
are  the  most  frequent  type.    The  two  cases  seen  by  the  writer  were  il 
womeu  over  fifty  years  of  age  who  had  been  operated  for  fibroids  of 
the   uterus.      (2)  It  may   follow  acute  infections  as  pneumonia  or 
typhoid;  or  (3)  overloading  of  the  stomach;  in  one  of  Kolisko's  autop* 
aies  in  Vienna,  the  author  saw  an  enormously  dilated  stomach  in  •  f 
man  who  had,  on  a  wager,  taken  a  large  number  of  charged  siphon^ 
and  died  soon  afterward  from  gastric  distention  and  reflex  ptml?*^ 
of  the  heart.     (4)  Most  cases  occur  between  twenty  and  thirty  ytiji 
of  age.     (5)  Traction  or  obstruction  of  the  superior  mesent»-nr  \m 
is  the  most  favored  etiological  factor. 

Symptoms. — The  stomach  is  enormously  distended;  tlv  ^'^" 

ing  of  brown-gray  to  black  material  which  often  runs  out  « >  ^^^ 

may  be  verv  copious  and  sometimes  is  offensive.    There  is  usually  ^  I 
free  HCl;  sometimes  there  is  lactic  acid;  succussion  sounds  are  fairly 
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frequent   The  abdomen-is  greatly  distended.    There  is  much  collapse 
and  otien  abdominal  pain. 

Prognosis  and  Treatment.— Eighty-five  per  cent,  die,  and  usually 
within  a  week.  The  indications  are:  early  gastric  lavage;  rectal  feed- 
ing; stiychnine  in  large  doses  and  a  few  doses  of  atropine  (under  which 
the  writer  observed  one  recovery);  salt  solution  under  the  skin,  and 
other  measures  for  shock;  and  in  appropriate  cases  gastrostomy  or  gas- 
tro-enterostomy. 


2.  Ohronic  (Permanent)  Dilatation  and  Motor  Insufficiency. 

In  the  following  discussion  it  must  be  borne  in  mind  that  various 
p^Aes  of  distention  and  atony  may  occur,  that  dilatation  may  be  asso- 
ciated with  increased  power  of  the  gastric  musculature  or  with  atony, 
ud  that  motor  insufficiency  (inability  of  the  stomach  to  propel  food 
into  the  intestine)  is  not  necessarily,  though  very  often,  associated 
^th  dilatation  of  the  stomach.  Dilatation  and  motor  insufficiency  are 
iQost  prevalent  in  middle  or  advanced  life. 

Ktiology. — 1.  Pyloric  Stenosis. — Its  causes  and  symptomatology  are 

^ed.   It  is  most  often  cancerous,  but  may  also  follow  round  or  cor- 

'^ve  ulcers,  chronic  gastritis  leading  to  hypertrophy  of  the  pyloric 

''Musculature  (stenosing  gastritis),  benign  tumors  of  the  stomach,  as 

P^unculated  polyps  occluding  the  pylorus,  and  congenital  stenosis,  of 

^iich  Shaw  and  Elting  (1905)  collected  146  cases;  under  one  year  of 

^86  45  cases  of  congenital  hypertrophic  stenosis  are  reported,  most 

^  ^hich  were  less  than  four  months  old.    It  may  also  result  from  con- 

®^ital  duplicature  of  the  pyloric  mucosa,  from  rotation  of  the  stomach 

^  its  axis,  from  angular  bending  of  the  fixed  pylorus  by  sinking  of 

^e  stomach  (gastroptosis),  or  from  adhesions  due  to  cholecystitis. 

**»icard  and  Chevrier  collected  nineteen  cases  of  tuberculous  pyloric 

^Instruction.    Stenosis  of  the  duodenum  produces  essentially  the  same 

^^^sults  as  pyloric  stenosis  and  may  follow  duodenal  ulcer,  diverticulum, 

^3r  twisting.    The  pylorus  may  suffer  compression  stenosis  from  tumors 

^f  the  liver,  colon,  kidney,  or  pancreas.     Temporary  or  permanent 

Kloric  spasm  (v.  Gastric  Neuroses)  from  fissure,  erosion,  ulcer,  or 
^  perchlorhydria  may  cause  the  obstruction.  Payr  in  1904,  collected 
^8  cases  in  which  pyloric  stenosis  was  associated  with  intestinal  stenosis 
(ckiefly  from  round  ulcer).  The  pathological  sequence  of  pyloric 
ftenosis  is  retention  of  food  within  the  stomach  and  hypertrophy  of 
ita  musculature  in  attempts,  sometimes  partially  successful  and  at 
^^tker  times  vain,  to  force  the  food  through  the  narrow  or  closed  pylorus. 
The  analogy  is  close  between  this  change  and  that  observed  in  hyper- 
^'^phied  and  dilated  bladder  from  prostatic  enlargement,  or  hypertrophy 
"^ui  dilatation  of  the  heart  in  obstructive  valvular  disease.     In  all 

^^lee  instances  the   hypertrophied   muscle   eventually   degenerates. 

^^Utation  of  the  stomach  may  be  considered,  then,  as  a  disturbed 

^^pensation. 
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2.  Muacular  waakneaa  (motor  insufficiency,  insufficiency  of 
stomach,  hypotoiiy,  atony*  myasthenia  gastrica),  constitutes^  in  0 
trast  with  the  first  group  of  causes,  a  functional  and,  generally  spd 
ing,  a  more  reparable  t^^pe.  (a)  Atony  dependent  on  gt^Mieral  call 
may  occur  in  acute  infections,  hysteria,  neurasthenia,  anfemia,  I 
possibly  in  cerebrospinal  disease.  The  atonic  tendency  may  be  i 
quired  or  congenital.  Rickets  is  thought  to  cause  certain  juvei 
cases,  (t)  Atony  may  result  from  gastric  conditions,  as  trauma,  q 
cer,  gastritis,  hypersecretion,  peritoneal  adhesions,  cholecystitis  tl 
pyloric  adhesions,  diaphragmatic  pleurisy,  and  diastasis  of  the  musfl 
recti  abdominales.  Overloading  the  stomach  with  heavy  meals,  e 
ing  indigestible  foods  or  excess  of  vegetables  and  carbohydrates,  b 
drinking,  milk  in  large  quantities,  much  water  ingested  with  hei 
meals,  as  in  diabetics,  swallowing  of  foreign  bodies  by  insane  subjei 
etc, J  may  develop  muscular  insufficiency.  The  stomach  is  usui 
enlarged,  contains  residual  food,  and  shows  a  lax,  often  wasted  i 
thinned  musculature. 

Symptoms, — The  symptoms  of  dilatation  (again  emphasized  to 
a  symptom  only)  differ  greatly  in  degree,  ranging  from  absolute  pyl 
stenosis  to  the  least  motor  weakness*    The  symptoms  are  partly 
chanical,  partly  chemical. 

1.  Gastric  Symptoms, — (a)  The  condition  of  the  tongue  is  varial 
it  is  sometimes  coated,  sometimes  clear,     (6)  The  appetite  is  i 
variable,    (c)  There  is  usually  thirst  and  dryness  of  the  throat.  DH 
frequently  in  hypersecretion  than  in  cancer,     (rf)  Singultus,  pyrfl 
of  fatty  acids,  oppression  over  the  stomach,  a  cramped  feeUng  or 
of  unrest,  and  eructation  of  various  gases,  are  frequent.     Gases 
never  formed  without  motor  insufficiency;  the  kind  of  gas  is  of 
scientific  than  clinical  interest,  but  includes  hydrogen  sulphide,  hydi 
geo,  oxygen,  nitrogen,  carbon  dioxide,  and  even  inflammable  gii9( 
{e)   Vomiting  is  always  present  in  pyloric  obstruction  and  in  mark* 
motor  insufficiency.     It  occurs  easily,  and  is  often  rather  belch«-tl  d 
than  vomited.    It  occurs  when  the  stomach  is  full,  frequently  duril 
the  night  or  at  intervals  of  days;  five  quarts  may  be  evacuated,  I* 
acid,  sour,  and  often  greatly  decomposed.    Three  layers  are  noted^ 
brownish  foam,  a  gray-brown  fluid,  and  a  sediment  of  food,  stones, ai 
seeds,  which  may  have  lain  for  days  in  the  stomach.    Gas  often  bubbli 
up  as  the  vomitus  stands.     If  gastric  juice  only  is  found,  it  indicate 
hypersecretion  with  motor  insufficiency.     Chemically,  butyric  w^ 
peptones,  and.  in  cancer,  lactic  acid,  are  found;  when  the  obstructiC 
lies  in  the  duodenum  below  the  papilla  of  the  common  duct,  WIe  \ 
also  present.     Microscopically  undigested  meat  or  starch,  in  l^eQW 
stenosis  sarcinfe,  and  in  cancer  the  Oppler-Boas  (lactic  acid)  l>*^^ 
yeast,  and  other  bacteria,  are  found.     HCI  is  absent  in  cancer   11 
Pain  is  frequent;  it  is  cramp-like,  boring  or  burning.  1 

2.  Test  Meal,  Motility,  and  Resorption. — (a)  The  chemiitm  dep^JJ 
on  the  causal  affection,  particularly  if  it  is  gastric  (see  Gastritis, 1 1<^ 
Cakcer,  HYPERrHLORHYDRiA,  Hypebsecretion).   HypereWorhvJil 
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loci  hypersecretion  (except  in  malignancy)  are  usually  present  and  are 
sequential  rather  than  causative,    (h)  MolilUy  is  best  tested  by  Leube^s 
t$H    dinner,  consisting  of   13  ounces  (400  c,e/)  beef   soup,  7  ounces 
(200  gm.)  beefsteak,  one  to  two  ounces  (60  gm.)  bread,  and  7  ounces 
(200  c*c*)   water,  which  should  leave  the  stomach  physiologically  in 
not  more  than  seven  hours.    If  food  is  found  somewhat  later,  stagna- 
tion ii  present;   if  found  in  the  morning  when  Leube's  meal  has  been 
pven  at  night,  there  is  great  stagnation.    The  long  stay  of  food  in  the 
Btomach  shows  practically  what  the  vomitus  shows,  u  e,,  fermentation. 
Fluid  is  not  absorbed  by  the  stomach,  whence  the  measure  of  its  resid- 
Jul  amount  is  important.    There  is  more  fluid  in  the  stomach  than  was 
Digested,  which  is  accounted  for  by  hypersecretion  of  the  gastric  juice, 
actual  transudation,  mucus  and  perhaps  regurgitation  from  the  intes- 
tine, or  hemorrhage.    Other  tests  are  less  reliable; — the  oil  test  consists 
^f  administering  three  ounces  (100  c.c. )  of  olive  oil,  70  to  80  per  cent. 
<^f  which  should  leave  the  stomach  in  two  hours;   if  more  than  20  to 
W  c.c.  remain  after  this  time,  it  is  indicative  of  motor  insufficiency. 
ScUo/,  grains  xv,  given  just  after  eating,  should  normally  reach  the 
^''tetine  witliin  an  hour,  where  it  is  split  up  into  salicylic  and  carbolic 
*cids;  in  testing  the  urine  passed  in  forty-five  to  sixty  minutes  after 
^^tijig,  salicyluric  acid  should  be  found  (reacting  violet  to  tincture  of 
^^  chloride  of  iron) ;  salol  is  normally  ehminated  in  twenty-four  hours, 
**5d  its  presence  in  the  urine  for  a  longer  time  also  indicates  delayed 
absorption  and  dilatation;    two  errors  are  possible  in  this  test,  viz,, 
^^  possible  decomposition  by  alkaline  mucus  in  the  stomach,  and  its 
Mure  to  decompose  in  the  gut  when  there  is  acid  intestinal  fermen- 
(Brunner  and  Huber).     Resorption  may  be  tested  by  giving 
grains  of  potassium  iodide  after  eating.     It  should  be  absorbed 
^d  secreted  by  the  saliva  in  seven  to  fifteen  minutes;    this  is  tested 
V  adding  nitric  acid  to  the  saliva  and  touching  with  starch  paper, 
^ch  will  show  the  blue  iodine  reaction;    a  possible  error   is   the 
pTompt  absorption  of  the  KI  when  food  is  not  absorbed.    In  general 
*^II-worked-up  homogeneous  chyme  means  that  the  motor  function  is 
tiontial;  coarse  particles  occur  when  there  is  motor  insufficiency. 

3*  Physical  Signs. — (a)  Inspection  in  a  good  light  is  verj*  important* 
^^i'^ibie  prominence  of  the  dilated  organ  may  be  seen  below  the  navel, 
"betimes  showing  clearly  the  abnormally  low  upfier  and  lower  cur- 
'^^ir^.the  upper  curvature  never  being  seen  normally.  In  obstruction 
*  fxristahic  wave  passing  from  left  to  right,  or  an  antiperistaltic 
?^V«  in  the  opposite  direction,  often  tells  the  whole  story.  **Stiffen- 
^K**  of  the  stomach  is  an  infallible  sign  of  pyloric  stenosis.  Peristaltic 
]J*^cs  may  be  elicited  by  applying  ether  or  ice  to  the  epigastrium, 
"'^  -how  the  outline  of  the  viscus  after  ingestion  of  consider- 

*''  h.     (b)  Palpation  confirms  the  above  findings  and  also 

*^'<^tM  splashing  (clapo(age)  of  gas  and  water  in  the  stomach,  a  sign  on 
*hich  no  great  reliance  is  placed,  for  splashing  occurs  in  healthy 
JtOBmchs.  The  hand  may  palpate  the  final  gush  of  gastric  contents 
i%ihe  gut     (c)  Percujt^iofi — The  normal  vertical  dimension  of  the 
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Stomach  is  4  to  5.5  inches  (10  to  14  cm.)  and  its  maximum  cap 
three  pints  ( 1 ,600  cc).  Filling  the  stomach  with  water  and  percu; 
with  the  patient  standing, outlines  both  the  lesser  and  greater  cur\ 
which  may  even  reach  to  the  pubes.  Siphoning  the  water  and 
distending  the  stomach  with  air  pumped  in,  or  with  carbon  dio: 
gas,  replaces  the  flatness  by  tympany.  (The  carbon  dioxide  is 
duced  by  giving  sodium  bicarbonate  5]  to  ij  dissolved  in  water,  ft 
lowed  by  an  equal  amount  of  tartaric  acid  in  water,)  When  doubtfa 
the  colon  may  be  distended  with  gas  or  fluid.  The  greatest  distenn 
is  at  the  fundus.  With  both  gas  and  water  in  the  stomachy  the  no 
changes  with  change  of  posture,  the  fluid  being  in  the  lower  and  t] 
gas  in  the  upper  parts,  as  in  ascites;  the  most  experienced  men 
knowledge  that  they  have  confused  enormously  dilated*stomachs  n 
ascites  and  ovarian  cysts  and  have  introduced  a  trochar;  Jadon  ] 
lished  a  ease  in  which  the  stomach  contained  45  quarts,  Leube 
the  first  to  palpate  the  lower  end  of  the  stomach  by  means  of  a  i 
sound;  this  has  justly  been  practiced  less  frequently  of  late  yet 
the  normal  distance  from  the  upper  teeth  to  the  greater  curvatu 
23,5  inches  (60  cm*)  which  is  increased  in  dilatation  to  27.5  in 
(70  cm,)  or  more,  (d)  Auscultation  elicits  the  splashing  which 
be  heard  by  the  patient,  and  sometimes  a  fine  crepitation  or  hh 
noise  as  gas  is  generated,  a  splashing  or  dripping  sound  as  the  patii 
drinks,  or  metallic  heart  tones.  The  xr-rays  and  gastric  illummal 
are  less  certain  and  easy  methods  of  diagnosis* 

4.  Complications.^ — (a)  ConMifalion  is  the  rule,  and  the  stoob 
hard,  because  less  fluid  passes  the  pylorus,  (fe)  The  urine  is  oft 
alkaline,  its  chlorides  are  lessened,  and  its  amount  is  reduced  to 
pint  or  less  as  a  result  of  the  acid  vomiting;  triple  phosphates 
common  and  acetone  and  diacetic  acid  are  occasional,  (c)  The  sldn 
often  dry,  and  (d)  emaciation  is  common/even  in  benign  stenosis 
muscular  insufficiency,  because  food  is  imperfectly  absorbed;  soaie 
it  is  lost  to  the  organism  by  fermentation  and  tissue-destroying  tori 
possibly  develop*  (e)  Auto-intoxication  from  fermentation  may  < 
velop,  causing  headache,  vertigo,  drowsiness,  psychoses,  polyneuri 
tetany,  slow  pulse,  and  nervous  dyspnoea.  Tetany  (Neumanii  a 
Kussmaul)  occurs  oftenest  in  hypersecretion  or  stenosis  from  cauc 
or  ulcer;  its  symptoms  are  considered  under  Tetany,  and  it  ts^^ 
merely  noted  here  that  73  per  cent,  of  cases  die  (101  eases  conibmi 
from  Riegel,  Albu,  Fraenkel-Hochwart,  etc.). 

Diagnosis* — ^The  etiology,  vomiting,  impaired  motility  as  shown 
Leube 's  test  dinner,  the  visible  outlines  confirmed  by  perci 
the  low  lesser  curvature  which  is  not  seen  normally,  distinguish 
tasia  easily;  its  cause  may  be  determined  with  difficuhy  onJ; 
stomach  may  be  physiologically  large  (megalogastria),  but  \h 
is  no  motor  insufficiency,  no  vomiting,  and  no  stagnation.    Oi 
will  be  considered  later.    The  degree  of  stasia  is  determined  by 
ing  out  the  stomach  at  varying  times  after  the  test  dinner,    In 
si4mosis  there  is  greater  dilatation  than  in  simple  motor  insi 
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(or  atony),  and  marked  peristalsis  is  always  indicative  of  obstruction. 

^Tlien  a  diagnosis  of  pyloric  obstruction  is  established,  the  benign  must 

be  differentiated  from  the  malignant  type;  benign  pyloric  obstruction 

nma  a  more  remittent  longer  course,  of  over  two  years',  even  of  fifteen 

ye&rs'  duration;  HCl  and  the  ferments  are  usually  increased  and  are 

al^ways  present,  sarcinse  are  often  and  lactic  acid  seldom  present;  in 

the  writer's  experience  stenosis  due  to  round  ulcer  is,  in  fully  half  the 

cases,  attended  by  subacidity  or  anacidity;  while  in  cancer  (v.i.)  the 

march  of  symptoms  is  unfortimately  progressive,  and  cachexia,  severe 

anaemia  with  leukocytosis,  hydrops,  pyloric  tumor,  the  Oppler-Boas 

bacillus,  and  metastases,  develop  with  relative  rapidity.    The  spasmodic 

form  runs  an  intermittent  course.     The  prognosis  depends  on  the 

etiology  and  amenability  to  treatment;  spastic  (spasmodic)  types  are 

curable;  relative  stenosis  may  somewhat  improve. 

Treatment. — 1.  Etiological  factors,  especially  those  of  atony,  should 
be  treated. 

2.  Oeneral  measures,  tending  to  tone  the  musculature,   are    (a) 
obdominal  massage,  which  should  be  practised  only  when  ulceration 
Mid  inflammation  are  certainly  excluded;  (6)  drugs,  especially  strych- 
lune,  which  is  often  combined  with  atropine  and  the  application  of 
an  ice-bag  to  the  epigastrium;  ergot  and  creosote  are  less  valuable; 
(f)  hydrotherapy;   (d)  faradizaiion  of  the  stomach;  external  applica- 
tion is  seemingly  as  efficacious  and  certainly  less  difficult  than  intra- 
pstric  application,  though  opinions  vary  greatly;  and  (e)  abdominal 
Wufcr^  or  supports.    These  five  points  in  treatment  avail  only  in 
•tony. 

3.  Gastric  therapy  is  indicated,  (a)  Gastric  lavage  removes  the 
fermenting  contents,  relieves  the  organ  of  pressure  exerted  by  accumu- 
*ted  food  and  fluid,  cleans  off  the  mucus,  lessens  vomiting  and  auto- 
^toxication,  and  may  permanently  help  atony  and  temporarily  mitigate 
^  effects  of  pyloric  stenosis.  The  stomach  should  be  washed  with 
'uke-warm  water  until  it  returns  clear  of  food  and  mucus;  salicylic 
•^  and  sodium  bicarbonate  may  be  added,  as  in  chronic  gastritis; 
"*e  patient  soon  becomes  accustomed  to  the  tube  and  welcomes  the 
''dirf  afforded;  it  is  generally  said  that  morning  lavage  is  best,  but 
^hmg  before  the  evening  meal  is  preferable,  as  the  organ  then  suffers 
•^stagnation  through  the  night;  the  stomach  should  rest  for  a  few 
**<^  before  food  is  taken.  (6)  The  food  should  be  well  divided, 
'^^Hirishing,  and  not  too  voluminous;  it  should  be  given  with  very 
Jjodcrate  quantities  of  water,  in  small  amounts  and  at  intervals  of 
?^  to  four  hours.  The  average  diet  consists  of  meat,  eggs,  legiim- 
''^ purees,  very  thoroughly  cooked  rice,  and  small  amounts  of  butter; 
P^emlly  speaking,  fats  and  carbohydrates  are  more  prone  to  fcrmen- 
^n.  P.  Cohnheim  advises  an  ounce  or  two  of  olive  oil  in  pyloro- 
{Pt«m  and  in  moderate  benign  stenosis.  A  dry  diet  was  early  advised 
y  ton  Swieten,  but  moderate  amounts  of  fluid  aid  in  propulsion  of 
*^  into  the  gut.  Of  course  much  depends  on  the  causal  disease; 
*iuid  diet  fa  mdicated  in  great  pyloric  stenosis,  and  when  the  hydro- 
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chloric  acid  is  decreased.  Meat  should  be  given  if  the  hydro 
acid  is  normal  or  increased  and  the  pylorus  is  not  greatly  sU 
Recently  there  has  been  a  reversioo  in  favor  of  one  or  two  fai 
meal^  a  day,  thus  giving  the  storaach  anaple  time  to  empty  itan 
to  rest.  Water  is  not  absorbed  by  the  stomach,  as  proven  1 
Mering,  who  also  found  that  the  absorption  from  the  stomach  o^ 
peptone,  dextrin,  and  alcohol,  is  attended  by  actual  e^xcretion  ol 
into  the  stomach,  Riegel  beheves  a  small  amount  of  water  U 
ficiaL  In  pronounced  cases  peptonized  milk  and  water  are  gi 
rectum  to  supplement  gastric  feeding.  In  all  cases  careful  indiif 
zation  is  indicated;  the  exact  degree  of  insufficiency  should  be 
by  Leube  s  meal,  i*  ^*,  the  time  required  for  absorption,  and  the 
should  be  fed  accordingly,  (c)  Posture — -The  seriously  affect* 
should  lie  on  his  right  side  one  to  two  hours  after  eating, 
relieving  pressure  upon  the  greater  curvature  of  the  sto 
directing  the  ft*od  towanj  the  pylorus,  (d)  GaMrw  vwdicaiu 
CiinoNic  Gasthitis,  Ulc^er, Cancer, IlYPEKCHLORiirDRiA) 
tfiiKHrtm— (See  Intestinal  Obstruction). 

4.  Surgical  inter iriitum  is  imperative  in  severe  or  malignant  s 
and  when  medical  treatment  fails.  It  embraces  (a)  pylorecto 
which  TJryendorft'  t^ollected  188  cases  with  a  57  per  cent,  mo: 
(b)  pyloroplasty  (29  cases  with  a  21  per  cent,  mortality),  (c)  j 
enterostomy  (215  cases  with  a  43  per  cent,  mortality).  In  1 
tions  for  benign  stenosis  Moynihan  had  only  two  deaths. 
in  ulcer  and  cancer  (im\)  the  earlier  recorded  mortality  has 
reduced.  According  to  Shaw  and  Elting,  in  the  pyloric  sten 
infancy  the  mortality  under  medical  treatment  is  72  per  ceiil 
surgical  56  per  cent.  In  eleven  operations  for  tetany  witj 
stenosis  (Jonnesco),  eight  cases  recovered. 


(D).  CHANGES  IN  FOEM,  SIZE  AND  LOCATION  OF  THE  8T( 
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:tedi 

1 


I  ecu 


Form. — ^The  antrum  cardiacura  and  fore-stomach  are  cesop 
rather  than  gastric  anomalies      The  anirum  cardiac  am  is  a  ecu 
bulging  of  the  o'sophagos  just  below  the  diaphragm,  and 
stomach  is  a  congenital  dilatation  above  the  diaphragm. 
congenital  form  of  narrowness  of  the  pylorus  as  well  as  of 
stomach. 

The  accjuired  hour-glass  dijormity  is  more  commo»i  and  mi^ 
from  spasm  (hypertrophic  muscle),  cancer,  ulcer,  or  adhesioc 
the  middle  of  the  organ,  as  well  as  from  abdominal  tumors,  i 
tuberculosis,  twisting  of  the  stomach  or  hernia  of  it  through  1 
colon.    Mayo  Robson  (1904)  in  23  cases  found  ulcer  as  the  < 
tumor  in  4  and  perigastritis  in  4,     It  may  co-exist  with  pyloric 
Randolph  and  Thomas  observed  2  cases  in  one  family. 

Syinptams  may  be  lacking  in  the  lesser  degrees  of  deformity 
higher  grades  they  are  those  of  stenosis.     (1)  Only  a  part 
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Amount  of  water  mtroduced  into  the  stomach  may  be  recovered 
(Wolfler*s  first  symptom),  (2)  After  the  stomach  has  been  washed 
till  the  water  returns  clear,  the  fluid  may  suddenly  become  clouded 
(Wolfler's  second  symptom).  (3)  The  stomach  is  emptied  by  the 
stomach  tube  and  yet  splashing  is  obtained  (from  the  cavity  nearest 
tte  pylorus);  Jaboulay  called  this  paradoxical  dilatatioD,  (4)  InHation 
ly  carbon  dioxide  produces  distention  first  of  the  left  and  later  of 
tw  right  half  of  the  epigastrium  (von  Eiselsberg's  first  symptom).  (5) 
Normally  when  the  stomach  is  distended  and  the  gas  passes  through 
the  pylorus  into  the  bowel^  there  is  a  sharp  gurgle  over  the  pylorus; 
*J^  the  hour-glass  stomach  the  gurgle  is  heard  two  to  four  inches  to 
tbe  left  of  the  median  line  (von  Eiselsberg's  second  symptom),  (6) 
On  gastric  distention  by  carbon  dioxide  Moynihan  found  tympany 
miy  over  the  upper  part  of  the  stomach  and  not  over  its  lower  half, 
7)  When  the  stomach  is  distended,  a  furrow  may  appear  (Eichhorst 
And  Schmid-Monard) ;  Moynihan  saw  the  furrow  in  10  cases.  (S) 
Pilling  the  stomach  with  water  and  illuminating  it  by  a  light  intro- 
^^uced  into  the  stomach,  the  cardiac  portion  appears  translucent  and 
H|lie  pyloric  part  dark  (Ewald).  (9)  A  rubber  balloon  (introduced 
^Btito  the  stomach  and  then  inflated  through  the  stomach  tube)  fills  or 
^Poutlitie;>  a  part  only  of  the  stomach  (llcmmeter). 

Treatment  is  surgical.     Moyiiihao  successfully  operated  on  23  cases; 

She  enumerates  the  surgical  measures  as  follows :  single  or  double  gastro- 
enterostomy, gastroplasty,  gastrogastrostomy,  partial  gastrectomy,  and 
dilatation  of  the  stenosis. 
In  sUus  vijtcerum  mvcrsiis  (see  Diseases  of  the  Heart)  the  pylorus 
lies  on  the  left  side. 
Sine. — Megaloga*itria  and  microgastria  are  usually  accidental  find- 
^^  if  not  associated  with  other  gastric  disease. 

I«Ocatio]i. — The  stomach  at  birth  is  vertical,  and  in  adult  life  is 
K^r»i*mlly  held  to  Ue  so  that  three-quarters  of  it  is  to  the  left  of  the 
f^'cdian  line.  Rosenfeld  has  recently  insisted  that  the  whole  stomach 
I*  disposed  to  the  left  of  the  mid-line,  and  that  the  organ's  physio- 
logical posture  is  vertical. 
^*stroptosis. — (See  Enteho ptosis.) 


(E),  bound  ulcer  of  the  stomach. 


*f«filiitio]l, — ^Ulceration    of  the   stomach   is   characterized   in   the 

^l^niy  of  eases  (a)  etiologicaliy  by  its  occurrence  chiefly  in  young 
fn  *?*"  ^^  ^^  chlorantemic  subjects;  (b)  pathologically  by  a  '* punched 
2*J^"  fmmel-like  ulcer,  oftenest  near  the  pylorus»  and  (c)  clinically  by 
^^^ttwl  pain  and  tenderness^  hiematemesis,  and  hyperacidity. 
%j|.*»C<|tteilcy.^It  is  found  in  2.5  to  5  per  cent,  of  all  autopsies  (W.  H. 
•   ^Wi,  Orth,  and  von  Jaksch).    It  occurs  four  times  less  frequently 

Aoi^rica  than  in  Europe. 

*tiology. — ^The  causes  of  ulcer  are  not  exactly  known,     (o)  Age 
^^#ifx— Most  cases  (70  per  cent.,  Lebert)  occur  between  twenty  and 
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thirty  years  of  age,  especially  in  women.  Isolated  cAses  occur  in] 
very  young  and  in  the  foetus;  in  children  E.G. Cutler  collected! 
cases;  60  per  cent,  occurs  in  women,  in  whom  the  disease  occurs  i 
to  four  times  as  frequently  as  in  men.  Ulcer  develops  most  frequel 
in  men  between  thirty  and  fifty  years  of  age;  the  author  has  seen  \ 
cases  in  men  over  sLxty.  (b)  Ancemia  and  chlorosis  are  strongly  | 
disposing  factors.  Antemia  plus  (c)  hyperacidily  are  usually  helc 
be  important  factors;  the  ^Titer  believes  Rosenheim  and  Cohnheim 
correct  in  stating  that  hyperacidity  is  only  a  result;  73  per  cent 
Leu  he's  cases  of  chlorosis  showed  hyperacidity,  (d)  Changes  in 
vessels  are  of  etiological  importance.  As  a  normal  access  to  the  stomi 
of  arterial  blood  prevents  its  autodigestion,  it  is  thought  by  some  1 
interruption  in  the  local  circulation  is  the  cause  of  ulceration ;  VircJ 
believed  that  embolism  was  causal,  and  Klebs  held  that  arterial  spl 
was  an  etiological  factor.  EmboUsm  is  proven  to  follow  bums. 
will  be  noted,  however,  that  ulcer  often  occurs  at  an  age  when  art^ 
changes  are  rare,  though  syphilis,  alcoholism,  arteriosclerosis,  can; 
and  hepatic  disease  apparently  cause  some  of  the  cases  in  later  I 
{e)  Occupation  is  a  factor.  Many  cases  occur  in  servant  girls  an^ 
cooks;  (/)  traunia  in  cooks,  shoemakers,  and  in  tailors^  is  an  acoeaa 
factor,  for  the  tasting  of  hot  foods  and  pressure  against  the  stofiOi 
promote  the  development  of  ulcer.  (Some  writers  hold  that  there 
two  leading  causes  for  ulcer:  anaemia  and  pressure.)  The  pressurl 
corsets,  the  swallowing  in  certain  trades  of  particles  of  iron^  porcrlj 
and  glass,  and  imperfectly  masticated  or  improper  food,  may  be  broa 
under  this  caption.  External  trauma  is  a  distinct  factor,  (g)  Oj 
alleged  causes  are  heredity;  vonniting,  and  even  hysteria,  have  hi 
considered  as  causal.  Letulle  and  Martin  hold  that  (A)  baci^ 
necrosis  causes  ulcer,  which  is  clearly  shown  by  Dieulafoy's  caael 
pneumococcic  hemorrhagic  ulceration  of  the  stomach.  { 

Pathology. — ^Scars  indicating  healed  ulcers  are  three  times  as  | 
quent  at  autopsy  as  open  ulcers.  The  ulcer  is  known  as  ulcus  simji 
(to  distinguish  it  from  malignant,  or  syphilitic  ulceration),  i*ifl 
roiu7idum,  as  the  smaller  ones  especially  are  round,  ulcus  pepiici 
and  perjoraiis.     The  peptic  ulcer  occurs  almost  exclusi\  ' 

stomach,  lower  oesophagus,  and  upper  duodenum.       (See  i  ' 

Ulcer.)  Its  general  morphology  was  first  described  by  Cniveilhi 
(1829)  and  Rokitansky  (1839)/ it  has  a  "punched  out"  clean-d 
appearance;  in  contour  it  is  round  or  oval  in  small,  and  irregular  I 
large,  ulceration j  it  is  usually  small,  but  sometimes  invades  most! 
the  surface  of  the  stomach,  and  in  one  case  it  measured  four  by  «^ 
and  a  half  inches;  it  is  funnel-shaped  in  old  cases;  its  apex  is  eccentfi 
and  is  directed  toward  the  serosa,  its  sides  are  terrace-shaped,  axA  % 
floor  is  usually  clean.  In  80  per  cent,  the  ulcer  is  single^  though  i  cm 
with  as  many  as  34  ulcers  has  been  reported.  Extension  is  m<^ 
csommon  in  acute  than  in  chronic  cases  and  is  more  toward  the  p«* 
toneum  than  laterally.  Microscopically  there  is  usually  no  infiltm^J 
with  round  cells.     Its  localization  is  chiefly  near  the  pylorus  cm  *■ 
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posterior  wall  or  lesser  curvature;  its  complications,  as  hemorrhage 
and  perforation,  and  its  sequeUe,  as  pyloric  stenosis  and  deformations^ 
irill  be  considered  under  clinical  symptoms. 

STmptollUI. — The  general  clinical  picture  varies,  cases  being  typical, 
doubtful,  or  entirely  latent. 

Jbi  the  typical  case  the  symptoms  develop  gradually  with  a  sense  of 

ej|>£gastric  pressure  after  eating,  which  later  becomes  a  more  violent, 

oiA^ting,  localized  pain;  this  is  observed  less  commonly  directly  after 

^ca.'^ing  than  one-half  to  one  and  a  half  hours  thereafter;  it  lasts  through- 

o^-&^  the  period  of  digestion  and  ceases  only  with  passage  of  the  food 

**^  "^o  the  i)owel  or  after  vomiting.    The  appetite  is  usually  good ;  hyper- 

^^     ^U&y  is  noted  after  a  test  meal  or  in  the  vomitus;  focal  tenderness 

urs  over  the  epigastrium,  and  in  fully  half  the  cases  bleeding  from 

^  stomach  or  blood  in  the  stools  is  observed. 

'X'he  typical  triad  of  cardinal  symptoms,  taken  together  or  possibly 

^y,  makes  the  diagnosis  most  easy;  (1)  pain  with  localized  tender- 

,  (2)  heematemesis,  and  (3)  hyperacidity. 
X  •  Pain. — ^The  most  important,  characteristic  and  constant  symptom 
pain,  which  is  usually  paroxismal,  is  localized,  and  occurs  during 
di^^stion.    It  is  boring  or  burmng,  seldom  lancinating,  and  is  due  to 
^^■rf.'tation  of  the  gastric  nerves  aroused  by  peristalsis,  nerve  erosion,  or 
hyperacidity.    The  diet  affects  the  pain  greatly;  milk,  for  instance,  is 
'^^ll  tolerated  in  certain  cases,  but  solid  food  usually  produces  exces- 
^'V'e  pain,  and  very  hot  or  very  cold  foods  or  beverages  almost  invariably 
^^^►use  discomfort.    This  disappears  quickly  with  rectal  feeding.    The 
^«tt  of  the  pain  varies  in  different  patients,  but  is  always  the  same  in  a 
K^'V'eii  case.    In  the  great  majority  of  cases  it  is  epigastric  and  is  very 
^ften  quite  near  the  ensiform.    Ewald  and  others  describe  it  as  char- 
acteristically cramp-like  in  the  pyloric  region  (in  the  right  mammary 
*i**e  under  the  liver).    Sometimes  there  is  wide  irradiation  toward  the 
sternum,  ribs,  intercostal  spaces,  shoulder,  scapula,  and  more  infre- 
quently even  in  the  brachial  plexus  and  pulmonary  branches  of  the 
^*KUs,  resembling  that  of  angina  pectoris  (Traube)  or  even  producing 
sympathetic  pain  (Mueller)  in  the  arms  and  legs.    The  pain  varies 
?^tti  change  of  position,  depending  on  the  localization  of  the  ulcer, 
"^^  there  is  always  pain  when  the  patient  lies  on  the  left  side. 
.1^  relation  to  eating,  there  is  a  difference  of  opinion.    Sometimes 
"^  pain  occurs  two  to  ten  minutes  after  eating,  the  old  "  wound  pain," 
^Pposedly  due  to  contact  of  food  with  the  eroded  nerves  in  the  ulcer. 
^8^iii,  the  pain  occurs  at  the  height  of  digestion,  i.e.,  one-half  to  one 
*•*  one-half  hours  after  ingestion  of  food;  this  is  caused  by  the  hyper- 
•^dity  of  the  gastric  juice.    Patients  fear  to  eat  because  of  the  iiievit- 
*We  pain.     Pain  may  occur  after  meals  for  months,  and  <!isaj)pear 
^  ^"ecur  after  months.     (In  some  cases   of  ulcer  there  is    constant 
*"^  of  gastric  juice  [v.  Hypersecretion]  which  may  result  in  two 
™d3  of  pain,  one  of  which  is  present  when  the  stomach  is  empty  and 
^  other  at  the  height  of  digestion.)     Pain  may  he  worst  at  the  time 
^  the  menses.    Pain  from  the  scars  or  adhesions  of  an  ulcer  is  infre- 
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velopment  of  a  cancer  upon  the  floor  of  an  ulcer.     Blood  is  found 

macroscopically  in  the  stomach  washings  less  frequently  than  is  to  be 

inferred  from  text-book  descriptions,  and  apparently  normal  vomitus 

niay  show  blood  microscopically  or  chemically.    Profuse  hemorrhage 

usually  indicates  deep  ulceration.    Hemorrhage  is  said  to  complicate 

chronic  more  than  acute  cases,  though  this  does  not  correspond  to 

personal  experience.     The  hemorrhage  is  usually  fairly  profuse  in 

ulcer;  it  may  be  spontaneous  during  sleep  or  rest  or  may  result  from 

excitement,  physical  exertion,  or  improper  diet.    In  a  case  of  "chronic 

dyspepsia"  with  vague  symptoms,  the  writer  inflated  the  stomach 

^th  die  usual  amount  of  carbon  dioxide;  the  patient  collapsed  in  the 

office  and  vomited  nearly  a  quart  of  blood. 

3.  Hyperacidity. — ^This  is  the  third  cardinal  finding.  Though  it 
"*3  often  been  stated  to  be  a  constant  finding  by  Riegel  and  others, 
Hemmeter  finds  it  in  90  per  cent,  and  Leube  in  50  per  cent. : 
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■^e  variance  noted  in  these  figures  is  due,  in  the  author's  opinion,  to 
^Uibining  old  callous  ulcers  with  the  fresh  chlorotic  ulcers;  in  old 
^*cers  hyperchlorhydria  is  present  in  only  10  per  cent.,  and  they  explain 
^^^  of  the  cases  of  decreased  acidity;  in  fresh  ulcers,  hyperacidity 
^^^Urs  in  70  per  cent.  Hyperchlorhydria  is  probably  due  to  irritation 
^*  the  vagus  (Pawlow).  Complicating  cancer,  hypersecretion  or  catarrh 
'^^y  cause  subacidity. 

Should  a  test  meal  be  given  in  cases  of  ulcer,  to  determine  whether 
*^  excess  of  acid  exists  ?  Certainly  not,  when  the  diagnosis  is  deter- 
'^^^ed  by  the  pain,  tenderness,  and  vomiting  of  blood,  or  when  the 
^cer  lies  at  the  cardiac  end  of  the  stomach.  The  stomach  tube,  how- 
J^er,  is  used  by  Riegel,  Boas,  Rosenheim,  Fleiner,  and  others,  not  only 
*or  diagnosis  in  atypical  cases,  but  also  to  relieve  the  more  dangerous 
^^^ting  and  to  introduce  silver  and  bismuth  into  the  stomach.  Or- 
8**^ic  acids,  as  lactic,  are  absent,  the  carbohydrates  are  poorly  digested, 
*^  the  albumins  are  rapidly  converted  into  albumoses  or  peptones. 
•*P^e  motility  of  the  stomach  is  normal  in  one-quarter  and  slow  in 
^™eeK|uarters  of  the  cases.  If  pyloric  obstruction  exists  the  mineral 
*^d  is  still  more  increased. 

^-  Other  Symptoms. — Vomiting,  present  in  75  per  cent.,  is  a  less 

^^^We  diagnostic  than  pain,  although  they  usually  occur  together. 

^me  cases  never  vomit,  or  do  so  only  several  hours  after  meals.    It 

^^^^^^  at  the  height  of  the  pain,  one,  two  or  three  hours  after  eating, 

^hej^as  in  dilatation  or  hypersecretion  it  occurs  much  later.    Vomit- 

^8  to  well  as  pain  depends  directly  on  the  diet,  hea\7  meals  increasing 

'S*^^  appropriate  diet  lessening  each.    It  may  be  uncontrollable.    Some 

^**P^  of  parallelism  exists  between  the  pain  and  vomiting,  the  latter 
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usually  relieving  the  former.  The  vomitus  usually  consists  of  finl 
particles,  is  sour^  grits  the  teeth,  and  shows  much  acid  and  no  fermen* 
tation  Dyspepsia  occurs  from  catarrhal  gastritis,  dilatation,  or  other 
complications.  The  appetite  is  verj^  frequently  good  or  even  exag- 
gerated. Acid  eructations  (pyrosis)  may  cause  a  burning  sensation 
back  of  the  sternum  or  between  the  shoulder  blades.  If  there  is  much 
oesophageal  burning  it  indicates  incontinence  of  the  cardiac  orifice. 
Diarrhoea  is  rare.  Constipation  is  due  to  the  anaemia,  diet,  rest» 
vomiting,  possibly  reflex  inhibition  from  the  stomach  upon  the  motor 
nerves  of  the  bowel  or  to  impairment  of  peristalsis  by  scars  and  adhe- 
sions. Dysmenorrhoea  and  amenorrhoea  are  not  infrequent.  Blood 
may  be  found  in  the  stools.  Fever  is  a  complication.  The  nutrition 
varies  and  emaciation  may  be  observed  (cachectic  type).  Ancemia  is 
more  common  in  men  and  may  become  profound.  The  urinary 
findings  are  not  characteristic.  Reduction  of  the  chlorides  cannot  be 
used  to  differentiate  from  carcinoma.  The  urme  is  slightly  acid  or 
even  alkaline,  particularly  when  the  stomach  is  dilated.  The  phos- 
phat«s  are  increased;  with  dilatation^  indican  and  ethereal  sulphates 
are  increased.  Acetonuria  and  diaceturia  sometimes  result  from  inani- 
tion  and  from  rectal  feeding. 

Clinical  Forms  of  Lebert. — (a)  The  hemorrhagic  form  may  be  either 
acute  or  clironic;   hemorrhage  may  be  the  first  symptom,  or  the  last 
and  fatal  one.    (fe)  In  the  perforative  form  there  may  be  entire  latency 
of  previous  symptoms*    (c)  In  the  dyspeptic  type,  dyspeptic  sjoiiptoms 
are  most  prominent;   the  evidences  of  ulcer  are  absent,  or  there  are 
atypical  symptoms,  such  as  pain,  which  is  not  sharp,  vomiting,  which 
is  infrequent,  and  excess  of  hydrochloric  acid,  but  no  increase  in 
mucus,     (d)  The  cachectic  form  is  characterized  by  old  ulcers,  by 
cicatrix  producing  dilatation,  and   by  chronic  hypersecretion;    this 
form  may  be  confused  with  carcinoma,  especially  when  there  is  no 
excess  of  acid.    The  other  types  are  as  follows;   (<?)  gattralgic  or  neu- 
ralgic form;    (/)  vomitive  form;    {g)  latent  ulcer  (scars  at  autopsy); 
{h)  a  form  with  tumor;   (i)  recurrent  type;    (;)  stenotic  type;    (i) 
cinomatoiis  type. 

Olinical  Course.— The  course  is  usually  chronic,  for  ulceration 
frequently  long  latent  before  diagnosis  is  possible,  and  probably  I& 
some  time  after  all  symptoms  have  disappeared.     Pain  usually  in* 
cates  incomplete  cicatrization  or  certain  other  sequences,  but  cc  ^ 

tion  of  pain  is  no  certain  criterion  of  healing,    The  course  majr      ^ 
acute  and  rapid,  especially  under  appropriate  therapy.    The  coi..^-^'^ 
lasts  from  three  to  five  years  (Lebert)  or  even  twenty  to  thirty-;_fi''^ 
years;  this  is  usually  due  to  such  complications  as  pyloric  obstructS*^"' 
dilatation,  or  adhesions.    Very  large  ulcers  probably  never  heal.    T"1^^J 
frequently  remU  with  appropriate  therapy,  but  may  recur  with      ^^ 
resumption  of  the  old  diet.    It  is  questionable  when  they  can  be  c;*^* 
sidered  cured:  certainly  only  when  all  symptoms  have  been  ab^^*^ 
for  six  months. 
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IiOealixatiozL — ^This  can  rarely  be  determined  accurately  (Riegel 
and  Leube).    According  to  Gerhardt,  tenderness  and  tumor  are  indic- 
ative of  ulcer  on  the  anterior  Wall,  but  hemorrhage  and  dorsal  pain 
suggest  posterior  involvement.    Pain  in  a  lateral  decubitus  suggests 
localization  in  the  fundus  or  pylorus;    dilatation,  in  the  pylorus  or 
duodenum;    pain  under  the  ensiform  during  the  act  of  deglutition 
suggests  cardiac  ulcer  and  contra-indicates  the  use  of  the  sound.    Ulcers 
are  palpable  in  only  0.1  per  cent,  of  cases  (Leube).    The  percentage 
of  involvement  of  tiie  cardia  is  6.3;  of  the  fundus,  3.7;  of  the  lesser 
curvature,  36.3;  of  the  posterior  wall,  29.6;  of  the  pylorus,  12;  of  the 
anterior  wall,  8.7.    "  In  over  80  per  cent,  of  the  cigises  it  occurs  in  a  rela- 
tively small  area  about  the  pylorus,  lesser  curvature,  and  posterior  wall." 
Complicationfl  and  Sequelae. — (a)  Perforation  (6  per  cent.)  may 
occur  into  the  peritoneum,  usually  with  symptoms  of  collapse,  peri- 
tonitis, and  cessation  of  vomiting  (Traube),  though  Brunner  finds 
Vomiting  in  66  per  cent,  and  Gross  in  33  per  cent,  of  such  cases. 
^Perforation  may  be  prevented  by  the  left  lobe  of  the  liver,  pancreas, 
or  spleen,  or  by  omental,  pericardial,  and  pleural  adhesions.     The 
danger  of  perforation  in  ulcer  of  the  anterior  wall  is  seven  times  as 
great  as  in  that  of  other  locations.    Perforation  of  a  latent  ulcer  may  be 
Confused  with  rupturing  appendicitis  or  salpingitis.    Perforation  may 
Occur  into  the  heart,  colon,  gall-bladder,  portal  vein,  pericardium, 
^hest  wall,  or  abdominal  wall;  or  it  may  reach  the  space  between  the 
fi^er  or  spleen  and  the  diaphragm,  producing  pneumothorax  subphren- 
*Cius,  which  is  suggested  by  pleurisy,  epigastric  and  hypochondriac 
I>ain,  sti£Pness  in  the  back,  painful  eructations  and  swallowing,  singul- 
^Vm,  dorsal  decubitus,  or  local  oedema.    (6)  Simple  peritonitis  (perigas- 
"t»ntis)  may  cause  a  friction  murmur  over  the  stomach,    (c)  According 
^CD  Rosenheim  6  per  cent.,  Liebert  9  per  cent.,  or  Zenger,  the  major- 
^'^  of  cases  of  cancer  develop  from  ulcer.    Two  years  ago  the  author 
^^w  with  Dr.  Harpole  a  case  of  carcinoma  developing  in  an  ulcer  scar 
-•-"^  a  girl  twenty-six  years  old.     The  typical  symptoms  of  ulcer  are 
^^CDDowed  by  loss  of  weight,  and  persistence  of  symptoms,  usually  by 
^Siadual  lessening  of  hydrochloric  acid  and  other  evidences  of  car- 
^^inoma.     (d)  Adhesions  about  the  stomach  may  interfere  with  its 
-^^otility,  produce  deformation,  such  as  the  hour-glass  stomach  or 
^diverticulum,  neuralgia  which  outlasts  the  ulcer,  and  obstruction  of 
^^ther  orifice  of  the  stomach.    Dilatation  of  the  stomach  usually,  but 
^^ot  always,  indicates  pyloric  stenosis;  it  may  also  indicate  cicatrizing 
'^-^cer  or  result  from  spasm  of  the  pylorus.    Scars  may,  in  rare  cases, 
X^ioduce  intestinal  obstruction.    Troublesome  adhesions  may  be  finally 
^^  stretched  as  to  relieve  all  symptoms. 

Diagnosis. — ^The  diagnosis  is  determined  by   (a)  the  etiological 

*«tors,  (6)  the  cardinal  symptoms,  and  (c)  the  various  clinical  types 

^^lunerated.    In  general  the  diagnosis  is  easy  in  the  young,  but  may 

^  difficult  in  ansemic  or  chlorotic  individuals. 

t  Any  two  of  the  cardinal  features  confirm  the  diagnosis.     Pain  is 

^^  the  only  symptom;   if  it  is  atypical,  hyperacidity  may  indicate 
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ulcer,  though  the  latter  is  often  observed  without  ulcer;   Leube  pil 
poses  for  such  cases  the  therapeutic  test,  although  both  cases  mfl 
respond  to  the  treatment.    According  to  Riegel  the  chief  difference  I 
that  pain  in  simple  acidity  is  less  regular  than  in  ulcer  and  that  locd 
ized  tenderness  is  absent,  though  he  admits  that  these  criteria  Dia 
fail.    Some  cases  of  seemingly  primary  hj-perchlorhydria  are  found  I 
be  ulcers.     Where  pain  alone  exists  one  must  always  rememl>er  tl 
gastric  crises  of  tabes.    Ewald  has  called  attention  to  the  pain  of  smd| 
hernias  in  the  Imea  alba.     Pain  may  cause  confusion  when  it  occiM 
in  the  transverse  colon,  which  lies  in  close  apposition  to  the  stomaci 
but  it  usually  ceases  on  evacuation  of  the  bowels.     Without  earefl 
examination  movable  kidney  may  be  confused  with  ulcer.    The  paB 
in  gaU'Monea  is  paroxysmal,  but  more  irregular,  and  is  independent  o 
eating.     Icterus  in  gall-stones  is  not  common.     The  gall-bladder  i 
tender,  and  may  be  distended  and  palpable.    The  paroxysm  in  gaU 
stones  is  often  attended  by  fever,  which  is  not  present  in  ulcer,  and  I 
a  chilb    The  paroxj^sm  is  longer.    The  liver  may  be  large,  especial 
the  right  lobe.     The  pain  more  often  radiates  to  the  right  side  ai 
to  the  shoulder,  and  the  vomiting  is  not  that  of  ulcer,  though  hyp€ 
acidity   and   gastric   dilatation   may   follow  cholelithiaisis.      Chroii 
poisoning,  as  by  arsenic,  may  be  suspected,  as  in  the  case  of  t 
Duchess  of  Orleans  until  Littr^  made  the  diagnosis  of  ulcer. 

Hemorrhagic  erosions  antl  fissures  of  the  stomach  present  no  c<H 
stant  clinical  picture.  After  eating  there  is  a  sense  of  burning  over  i 
entire  stomach,  which  is  not  altered  by  change  of  position.  T 
chemism  and  tender  points  of  ulcer  are  lacking,  though  Cohnhcil 
usually  finds  hyperchlorhydria ;  he  also  believes  that  solid  food  relievi 
the  pain.  Shreds  of  tissue  are  always  found,  according  to  Pari;^ 
which  cease  with  cessation  of  pain.     Fatal  hemorrhage  is  recorded. , 

In  chiodenal  tdcer  (as  in  inflammation,  new  growths  of  the  Hvd 
perihepatitis^  cysts,  and  chronic  pancreatitis),  hyperaci<lity  is  absen 
although  in  some  instances  of  duoilenal  ulceration  hyperacidity  hi 
been  observed-    Duodenal  ulcer  occurs  mostly  in  men,  in  aleohalid 
and  after  burns.    Pain  is  often  absent  in  duodenal  ulcer,  but  whd 
present  occurs  later  than  in  gastric  ulcer  and  in  the  parasternal  line 
Vomiting  gives  less  relief,  and  the  vomitus  is  usually  alkaline,  confaini 
bile,  and  may  digest  fibrin  (Boas),    Icterus  is  not  uncommon,  thougfl 
not  constant  enough  for  diagnostic  reliance.    Hemorrhage  into  tim 
bowels  is  more  common  than  in  ulcer.    Its  sudden  appearance  will 
recurrence  and  profound  aniemia  is  most  suggestive.  m 

Pyloric  upasm,  considered  so  characteristic  of  ulcer  by  most  write™ 
may  also  occur  in  myocarditis,  aneurysm,  coronary  athen>ma,  tarcit^ 
ascaris,  the  spastic  form  of  intestinal  constipation,  or  chronic  uicH 
tinism  (Ageron).  I 

Differentiation  from  carcinoma  is  not  very  often  necessjiry»  thooiM 
in  middle-aged  patients  confusion  with  ulcer  may  occur.  In  K^ni^l 
clinic,  the  author  saw  two  cases;  one  was  an  ohi  man  with  <*^^<^ll^^| 
pyloric  tumor,  and  decreased  hyflrochloric  acid,  which  was  dia^n^^H 
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cated  cancer;  the  other  was  a  young  girl  with  vomiting  of  blood,  in 
whom  the  diagnosis  of  ulcer  was  made.  The  post-mortem  examination 
showed  that  the  old  man  had  a  round  ulcer  and  the  girl  had  a  cancer. 
The  author  has  seen  five  cases  of  carcinoma  under  the  age  of  thirty. 
The  table  on  page  626  considers  differentiation  from  cancer,  gastritis, 
gastralgia,  and  hyperchlorhydria. 

Prognosis. — ^Though  ulcer  occurs  most  frequently  between  the  ages 
of  twenty  and  forty,  it  is  most  fatal  between  forty  and  sixty.  It  is 
generally  stated  that  the  mortality  ranges  between  6  or  8  and  10  or  13 
per  cent,  of  the  cases,  of  which  about  4  per  cent,  is  due  to  hemor- 
Aage  and  6  per  cent,  to  perforation.  D^bove  and  Redmond  give  the 
high  death-rate  of  50  per  cent. 


^^  deep  and  old  ulcers  rarely  heal.    The  deeper  the  ulcer  the  greater 

*^^  danger  of  hemorrhage  and  perforation.  Ulcers  with  coincident 
**7Persecretion  give  a  relatively  poor  prognosis.  Carcinoma  must  be 
^'^sidered  in  cases  which  do  not  respond  to  treatment.  One  of  the 
•J'^or's  cases  died  from  exhaustion,  although  the  autopsy  showed 
™*  there  had  been  perfect  healing  of  the  ulcer.  In  over  one  thousand 
^*^^s  the  deaths  from  hemorrhage  and  perforation  (each  1  per  cent.) 
^'^J^bout  equally  divided  (Leube). 

^^"Wtment. — 1.  Prophylaxis. — Prophylaxis  concerns  care  of  the 
^o^ach  in  ancemia,  and  chlorosis,  and  with  a  history  of  ulcer,  care  in 
^"^  ^iet.    The  mouth  should  Be  kept  clean  to  avoid  parotitis. 

^*  Absolute  Rest. — ^Absolute  rest  in  bed  for  a  month  or  more  was 
™^  I'ecommended  by  Cruveilhier,  in  addition  to  which  Leube  recom- 
^^^s  the  frequent  application  of  hot  fomentations  to  the  epigastrium, 
^pli  relieve  pain  within  a  few  days.  Women  should  remain  in  bed 
<»unng  menstruation,  even  after  recovery  is  seemingly  complete. 
^*  Absolute  Rest  of  the  Stomach. — ^Though  opinions  differ  some- 
]"J*^t,  it  is  true  that  distention  of  the  stomach  by  even  small  quantities 
^  *Ood  or  water  excites  peristalsis  and  secretion,  distends  the  ulcer, 
*U^  prevents  granulation.  Rest  permits  the  stomach  to  contract  and 
7**^Ws  the  edges  of  the  ulcer  to  come  more  rapidly  and  completely  in 
^tion.  The  more  absolute  the  rest  of  the  stomach  the  more  rapidly 

a  ulcer  granulates  and  cicatrizes.  The  time  for  complete  granu- 
^  on  varies  with  each  case,  and  chronic  ulcers  show  little  or  no  ten- 
j^^cy  to  cicatrize.  An  ice-bag  promotes  contraction  of  the  stomach. 
w^^^  feeding  is  imperative,  and  the  usual  rules  should  be  followed ; 
fT^Ptonized  milk,  grape  sugar,  baby  foods,  meat  juice,  and  eggs,  should 
k|^  ^'ven,  in  amounts  not  to  exceed  a  total  of  eight  ounces,  and  at  eight- 
|!?^^r  intervals;  they  should  be  injected  slowly,  with  the  patient  on 
^^  left  aide,  and  should  be  given  warm,  which  precautions  obviate 
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niente  nurmal  or 
increased;  no 
lactjc  nor  Qppler- 
Boas  bacilli;  food 
well  digested. 
No  muoua. 


In  BO  per  cent. 


Cachexia — (sdeaxLa. 


Part  of  a  year. 


None* 


Kmna  no  muoua. 


The    patn 
peers     about 
one    or     thret 
hour  a     after 
fnnals.      disap> 
p«ars  after  eat*^ 
ing,    eepectiJiy-^ 
mcmt.    miUc   ott^^^, 
«egs.    or   afte^^^ 
Uie  adininijtf^.p....^ 
tion    of    bicec^*i,»„^ 
bouate    of    T^i*^ 
diom.     Paia  ^^ 
ices  regular. 

Huch  l«e       -^[V 


quent,      tl 
add     and 


None. 


yooe. 


Asini 


creased,  gastri'Idecr eased,  the 
tis  acida);  Uter  ferments  are  nor> 
may  be  achy-  mal. 
liA. 
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crcessive  peristalsis.   A  pbton.  syringe  should  never  be  used ;  a  fountain 

^Tringe  with  a  soft  tube  is  always  used.    Nutrient  rectal  enemata  can 

oe  retained  almost  invariably  if  the  technique  is  carefully  carried  out. 

Wine  or  spirits  almost  always  irritate  the  bowel.    Rectal  tenesmus 

is  obviated  by  administering  a  short  time  before  the  enema,  an  opium 

suppository  of  one-half  grain  of  the  extract.    Though  rectal  feeding 

gi^ves  the  patient  but  one-quarter  of  the  food  necessary  to  maintain 

nciLetabolismy  it  is  suflBcient,  because  the  patient  is  absolutely  quiet. 

riiirst  should  be  relieved  by  allowing  the  patient  to  rinse  his  mouth 

out,  but  he  should  swallow  nothing,  either  water  or  melted  ice,  and 

bjr  giving  two  administrations  daily  of  warm  saline  enemata. 

4.  Pain. — Rest  of  the  stomach  relieves  the  pain  in  almost  every 
csipSe;  the  use  of  narcotics  should  be  limited  as  much  as  possible;  small 
closes  of  opium  or  morphine  by  rectum,  or  atropine,  may  be  given. 
There  is,  of  course,  danger  that  the  patient  may  develop  the  opium 
h&bit. 

I.  Snperacidity. — ^Though  many  physicians  would  begin  the  treat- 
ment of  superacidity  at  once,  the  author  is  convinced  it  should  be 
initiated  ten  days  to  two  weeks  after  commencement  of  treatment, 
during  which  time  the  stomach  has  had  absolute  rest.    Then  Carlsbad 
'Water  should  be  given;   it  should  be  lukewarm,  because  hot  water 
opens  the  ulcer;   it  should  be  given  in  small  quantities  and  taken  in 
sips.    It  was  formerly   held  that  alkalies   were  incompatible  with 
digestion,  but  Ziemssen,  Leube,  and  others,  have  disproven  this  point. 
Carlsbad  water  consists  of  sodium  sulphate  50  parts,  sodium  bicar- 
l>onate  6  parts,  and  sodium  chloride  3  parts;  it  possesses  no  intrinsic 
'^alue  other  than  its  alkalinity;  it  neutralizes  the  acid,  thereby  tending 
to  check  the  ulceratioif,  to  aid  intestinal  digestion,  and  to  cleanse  the 
^omach.     Ziemssen  administered  half  an  ounce  in  a  pint  of  water; 
^his  was  taken  in  quarters  every  ten  minutes,  the  last  dose  being  given 
^i^e-half  hour  before  meals.     Vichy  water  may  be  used.     Roberts 
Pi'escribed  a  lozenge  composed  of  magnesium  carbonate,  grains  3^; 
^halk,  grains  2^;  sodium  chloride  grain  1,  which,  dissolved  slowly  in  the 
^^outh,  increased  the  salivary  flow  and  neutralized  the  excess  of  acid. 
6.  Diet. — ^After  ten  days  of  rectal  feeding,  five  or  six  meals  daily  of 
Pi^igested  milk  with  lime  water  should  be  given  in  small  quantities, 
Jpat  the  edge  of  the  ulcer  may  not  be  distended.    The  saccharate  of 
*^e  is  five  times  as  rich  in  lime  as  is  lime  water.    Cooked  milk  is  more 
?^ly  digested  and  curds  less.    The  casein  both  engages  and  neutral- 
*^^  the  acid.    If  peptonized  milk  is  distasteful  it  may  be  administered 
?^  a  thin  gruel;   this  is  especially  indicated  when  the  stomach  is  very 
^*^table  and  painful.     Potato  pur^e,  arrow-root,  wheat-meal,  baby 
^^^ods,  meat  juice,  and  buttermilk,  may  be  given ;  soups  with  meal  and 
^kalies  which  precipitate  the  casein  in  finer  form,  Mosquera^s  beef 
^eal,  beef  peptone  jelly,  and  ice  cream,  may  also  be  given ;  but  it  should 
"«  remembered  that  the  milk  diet  recommended  by  Cruveilhier  is 
^ost  eflScacious.    After  the  patient  has  been  on  the  above  mentioned 
^«tfor  ten  days,  soups  without  fat,  rice,  sago,  soft-boiled  eggs,  calves' 
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brains,  and  chicken,  may  be  administered.  Raw  eggs  are  digelj 
with  difficulty,  but  slightly  boiled  or  poached  eggs  are  less  iDdig^tl 
and  may  be  given  with  bread-crumbs  from  the  inside  of  the  t(j 
Custards  may  be  given.  Tea  and  coffee  should  be  forbidden.  Stij 
was  considered  deleterious  by  Cruveilhier,  but  Strauss  has  found  q 
it  lessens  the  amount  of  acid  and  he  recommends  that  the  padi 
should  have  a  dram  of  a  20  per  cent,  solution.  After  fifteen  dl 
Leube  permits  grated  beef,  and  after  about  another  week,  ten( 
roast  beef,  chicken,  and  pigeon,  to  which  others  would  add  lamb,  nt 
aroni,  thymus  gland^  and  bread.  After  the  fifth  week,  roast  veal  i 
souffles  may  be  given.  Cohnheim  gives  olive-oil  freely  at  all  tini 
he  finds  that  it  relieves  spasm  and  inhibits  hyperchlorhydria, 

7.  The  Bowels. — Plain  enemata  may  be  administered  after  the 
or  second  week. 

8.  Drugs« — Much  has  been  written  in  regard  to  the  adrainistrai 
of  bismuth  and  silver.  Bismuth  may  relieve  pain  and  is  taken  ni 
advantageously  in  solution;  the  author  does  not  believe  that  bismi 
has  any  curative  value;  its  use  is  less  efficacious  than  absol^ 
and  prolonged  rest  of  the  stomach.  Fleiner,  Kussmaul*  and  othd 
administer  bismuth  by  means  of  the  stomach  tube.  The  objecti^ 
to  large  doses  are  that  they  may  accumulate  in  the  ulcer,  the  dil 
may  cause  pain,  and  is  expensive.  Chalk  and  talcum  are  no  tm 
efficacious  than  bismuth.  Silver  has  been  used,  and  some  writtj 
even  wash  the  stomach  of  the  patient  before  meals  with  a  solution  j 
1  to  500  or  to  1,000  fReichmann).  The  silver  is  readily  precipitan 
by  the  acid  or  the  albuminoids,  and  unless  given  in  capsule  or  pill  \ 
by  the  stomach  tube  may  produce  nausea,  burning  in  the  mou| 
diarrhoea,  and  even  argyria.  Iodide  is  indicated 
whom  it  is  well  tolerated. 

9.  Symptomatic  Treatment. ^Pam  is  best  rel 
tation,  as  is  vomiting,  which  sometimes  may  necessitate  the  adoiitaJ 
tration  of  bismuth,  minute  doses  of  carbolic  acid  in  mint  water,  j 
the  use  of  the  ice-bag  or  sinapisms,  IleTnorrhage  is  treated  by  abi*oI«i 
rest  of  the  stomach,  intestine,  mind,  and  body;  morphine  quiets  |>ei 
stalsis  and  mental  excitement.  No  styptics  or  astringents  • 
given  and  ergot  is  contra-indicated.  Syncope  promotes  spi  » 
coagulation,  and  stimulation  should  be  avoided  as  long  as  posnw 
In  severe  hemorrhages  the  use  of  saline  transfusions  should  W  cCi 
sidered,  but  more  than  one  pint  should  seldom  be  given,  for  death  hi 
occurred  from  reaction  and  renewal  of  hemorrhage.  Gelatine  inj 
tions  may  be  indicated  for  severe  hemorrhages^ 

10.  Surgical  Treatment. — Seventy^five  to  96  per  cent  of  cases. 
cording  to  Leube,  either  heal  absolutely  or  improve  greatly  lui' 
proper  medical  treatment;  this  is  especially  true  of  fresh  ulcers.  L^i  ^ 
in  his  widely  quoted  article  gives  the  following  indications  for  saiip*^ 
interference:  (a)  When  the  hemorrhage  is  small  and  repeatcd«  aJ 
persists  in  spite  of  rectal  nutrition;  in  single  large  hemorrha^ 
tion  is  contra-indicated.    Moynihan  holds  a  similar  view,  and  lost  h 


bunimg  m  the  mouf 
c^ted  in  syphiUtics  I 

lieved  bv  rectal  alimd 
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1  out  of  70  cases  of  chronic  hemorrhages,  which  result  he  attributes 
to  his  treating  the  ulcer  instead  of  performing  simple  gastro-enteros- 
toiny.  Savariand  estimates  the  operative  mortality  at  50  and  Rodman 
at  33  per  cent.  Tuffier  (1905)  finds  a  mortality  of  36  per  cent.  (56 
cases).  (6)  Ocuftro-^nterostomy  is  indicated  for  mechanical  diflSculties, 
pjrloric  obstruction,  persistent  pyloric  spasm,  and  pain;  obstruction  at 
the  cardia,  or  hour-glass  stomach,  also  requires  surgical  treatment. 
Thirty-one  cases  of  jejunal  ulcer  have  followed  operation,  since  Braun's 
first  case;  it  develops  usually  after  a  year  or  more  (ten  days  to  seven 
years).  Mickulicz  in  operations  for  benign  gastric  disease  finds  a  7.5 
per  cent  mortality  in  his  series  of  1897-1899.  Moynihan  in  15  opera- 
tions for  hour-glass  stomach  had  a  mortality  of  20  per  cent.,  and  in 
100  cases  of  gastro-enterostomy  a  mortality  of  2  per  cent,  (c)  Peri^ 
g^utric  adhesions  or  abscess,  and  collections  of  pus  beneath  the  dia- 
pliragm,  necessitate  operation,  (d)  In  cases  of  perforation  the  outlook 
*^  fairly  good  if  early  operation  is  undertaken  and  is  performed  at 
2^oe  when  the  initial  shock  has  passed.  The  best  figures  are  those  of 
-English  and  GraflFe  with  50  per  cent.,  of  recoveries;  of  Ferrier  and  Hart- 
•*^jum,  with  47.5  per  cent.;  and,  between  1900  and  1904,  of  H.  A.  Hare, 
'^ithS?  per  cent.  Donati,  of  Florence,  collected  in  1905, 1,041  cases  of 
?I>eration  on  ulcer  cases;  the  mortality  in  perforation  was  48  per  cent.; 
^^  gastro-enterostomy  the  mortality  with  the  use  of  Murphy's  button 
^^as  7.5  per  cent.;  with  suture  anastomosis,  14.5  per  cent. 

Surgical  interference  is  necessary  in  a  limited  number  of  cases. 
S^hli  is  opposed  to  excessive  surgical  interference,  and  argues  that 
^)  reports  only  show  that  many  of  the  patients  stand  an  operation; 
CU)  gastro-enterostomy  is  indicated  only  for  anatomical  stenosis,  too 
Qciiiny  cases  of  spasmodic  stenosis  are  called  anatomical,  and  at  opera- 
tion too  many  contracted  pylori  are  called  cicatricial,     (iii)  Gastro- 
^tcrostomy  is  not  proven  beneficial  for  hemorrhage,  diet  being  the 
ttHportant  indication.    Cases  operated  on  often  die  from  hemorrhage 
tfter  the  operation,    (iv)  No  proof  exists  that  ulcers  heal  better  with 
8*stro-enterostomy  than  with  medical  treatment,   (v)  Excision  of  the 
^cet  is  too  radical.    The  writer's  experience  justifies  the  conclusion 
^^•t  (i)  fresh  (chlorotic)  ulcers  always,  and  (ii)  chronic  ulcers  in  half  the 
^'^^tances,  belong  to  internal  medicine;  (iii)  half  the  inveterate  cases 
'^^nd  to  medicid  treatment;  (iv)  most  of  the  cases  "chronic  dyspep- 
••f*'  and  almost  none  of  the  cases  with  hemorrhage,  call  for  surgical 
""^terfcrence. 

(F).  GANGER  OF  THE  STOBfAGH. 

Cancer  of  the  stomach  is  more  frequent  than  cancer  of  any  other 
J8*n;  it  constitutes  33  to  50  per  cent,  of  all  cancers,  and  is  found  in 
'p^ccnt.  of  autopsies. 

tHotogy. — This  is  as  obscure  as  in  other  carcinomata.  (a)  Age — 
'« to  80  per  cent,  of  the  cases  occur  in  subjects  after  the  fortieth 
J^.  According  to  Lebert  1  per  cent,  occurs  in  persons  under  thirty 
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years;    18  per  cent,  in  those  between  thirty  and  forty;   61  per  cell 
in  those  between  forty  and  sixty,  and  20  per  cent,  in  those  over  six 
years  of  age.    Welch's  figures  give  2  per  cent,  under  thirty,  13  per  ceu 
between  thirty  and  forty,  54  per  cent,  between  forty  and  sixty,  and  I 
per  cent,  over  sixty  years  of  age.     Every  clinician  has  observedi 
number  of  cases  in  persons  under  thirty  years.    The  author  has  se 
five,  ^vhich  leads  him  to  believe  that  many  more  cases  occur  than 
indicated  by  D^bove*s  collection  of  32  cases  under  the  thirtieth  yei 
Rare  congenital  cases  are  recorded   (Wilkinson,  D^bove,   Colli o^ 
worth).    Of  late  years  cancer  is  apparently  becoimng  more  frequc 
and  more  common  in  relatively  young  persons,    (6)  Sex — It  is  sligh 
more  frequent  in  males  (6  to  5).    (c)  Heredity  is  noted  as  an  etiologi< 
factor  in  6  to  17  per  cent.,  and  in  some  families  the  number  of  cai 
of  carcinoma  is  astonishing,    (d)  Ulcer  of  the  stomach  is  an  anteced0 
in  at  least  6  per  cent.;    C.  Graham  found  ulcer  in  60  per  cent,  of  h 
cases,    (e)  Other  causes  are  less  definite.    Trauma,  external  pressui 
as  in  shoemakers,  or  internal  ulceration  by  caustics,  is  noted  in  soni 
cases.     Pulmonaiy  tuberculosis  and  alcoholism  are  slightly  predia 
posing  factors.     Cancer  is  almost  unknown  in  certain  tropical  ai 
subtropical  localities,  and  in  temperate  zones  a  topical  disposition 
occasionally  apparent. 

Pathology,^ (a)  In  origin  it  is  an  abnormal  growth  of  the  glandul 
epitheiiiim,as  was  first  proven  by  Waldeyer,  which  unhke  mere  adenoi 
atous  or  papillomatous  proliferations,  extends  beyond  the  mucoi 
into  the  other  coats  of  the  stomach  and  verj^  often  into  other  orgaj 
and  tissues.  Cancer  may  develop  in  the  seemingly  normal  mucosa, 
an  atrophied  mucosa,  or  in  open  or  cicatrized  ulcers,  (b)  It  is  almoi 
always  primary,  is  very  rarely  metastatic,  or  extends  to  the  stooMi 
by  contiguity;  such  secondary  growths  are  usually  from  maifl^H 
or  pancreatic  cancer;  Welch  has  collected  37  cases.  It  is  also  dflH 
invariably  single.  I 

Histology  and  Morphology. — A  tumor,  in  the  clinical  sense,  usuid 
develops,  although  in  some  eases  the  cancer  is  infiltrative  and  M 
{carcinofna  planum).  There  are  tliree  main  types:  (a)  CarcinciM 
fibrosum  (scirrhus),  the  most  frequent  tj^pe,  contains  much  poofi 
vascularized  stroma  and  relatively  little  carcinomatous  tissue;  it  I 
hard,  and,  leading  to  much  induration,  is  prone  to  stenose  the  pylorM 
where  it  is  especially  frequent,  or  to  stenose  the  cardia;  if  it  is  diffua 
it  causes  the  stomach  to  shrink  (carcinoma  atrophicans);  its  onset  I 
insidious;  it  grows  slowly  and  ulcerates  less  than  other  types,  fl 
CarcinoTna  medullare  is  next  in  frequency;  the  cell  element?  prepoi^ 
derate  over  the  stroma;  there  is  much  soft,  vascular  tissue,  and  tH 
knife  scrapes  out  much  "cancer  juice";  it  may  form  caulifiowei^4iH 
exuberances;  earlj  extensive  degeneration,  ulceration,  and  metaMaMV 
are  common ;  this  type  includes  the  cylindrical  celled  adenocMll 
oma,  epithelioma,  or  the  very  vascular  fungus  forms,  (c)  Cand^^f 
gehtinosum  (colloides)  is  least  frequent;  it  produces  noddsB 
tumors   or  diffuse  infiltrations,    both  of   which  contain  colloid  !»• 
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terial;  it  inclines  rather  to  extension  by  contiguity  than  to  metastatic 
deposits. 

The  gastric  mucosa  shows  focal  wasting  of  the  peptic-  and  acid- 
secreting  epithelium  and  substitution  by  cylindrical  epithelium,  round 
cells,  and  connective  tissue.    This  secondary  atrophic  gastritis  explains 
tbe  chemism  of  gastric  cancer — viz.,  diminution  in  the  secretion  of 
aoid,  rennet,  and  pepsin;  in  some  cases  it  has  regressed  after  surgical 
esrtirpation  of  the  tumor,  the  secretion  of  acid  and  pepsin  returning. 
Ziocalization. — Cancer  occurs  (a)  in  the  pylorus  in  about  60  per 
cent,  (6)  in  the  lesser  curvature  in  nearly  20  per  cent.,  and  (c)  in  the 
c^r^dia  in  10  per  cent,  of  the  cases;  in  round  numbers,  therefore,  about 
OO  per  cent,  of  cancer  occurs  in  these  sites;  this  is  explained  by  their 
S^'^^ater  exposure  to  mechanical  insult,  their  relative  fixation,  and  the 
K'^eater  muscular  activity  of  the  pylorus  and  cardia;   many  tumors, 
apparently  pyloric  in  origin,  really  begin  in  the  lesser  curvature, 
''^Hence,  in  other  words,  a  palpable  pyloric  tumor  often  means  one  of 
considerable  extension;  this  is  an  important  surgical  point. 

Oomplications. — (a)  Ulceration^  which  is  really  more  a  part  than  a 

coinplication  of  cancer,  results  from  inadequate  vascularization;  it  is 

^*3niJly  central  and  does  not  necessarily  depend  on  the  size  of  the 

*Unaor.    In  some  cases  the  tumor  may  ulcerate  almost  completely,  and 

Zieg^er  has  observed  total  disappearance,  though  metastases  declared 

^e  nature  of  the  scar.     (6)  Hemorrhage  or  slow  seeping  of  blood  is 

caused  by  ulceration,  as  is  also  (c)  perforation  (3  per  cent.)  into  the 

peritoneum, or,  by  adhesions,  into  adjacent  abdominal  organs  or  vessels, 

*iito  the  lung,  pleura,  or  pericardium,  or  into  the  abdominal  wall,  of 

J^Wch  latter  22  cases  are  recorded;  perforation  is  not  more  common 

"^cause  adhesions  often  prevent  perforation,    (d)  Stenosis  ot  the  cRrdisi 

2^  pylorus  is  common,  sometimes  causing  hypertrophy  of  the  muscle 

®**^,  which  appear  on  section  of  the  stomach  as  red  lines,    (e)   DUa^ 

T^^^^  of  the  stomach  follows  pyloric  obstruction,  atrophy  is  observed 

J*^  cardiac  localization  or  in  carcinoma  atrophicans  (diffuse  cancer),  and 

.  ^Ur-glass  deformation  may  result  when  an  annular  scirrhus  develops 

^  the  mid-stomach.     (/)  Local  extension  by  contiguity  occurs  by  the 

Submucous  lymphatics,  and  there  is  early  involvement  of  the  lymph 

'V^es  along  the  lesser  curvature;  other  lymphatics  are  soon  invaded; 

^e  peritoneum  is  quite  often  involved,  and  less  often  there  is  exten- 

"^^JJ  into  the  portal  vein,    (g)  Metastases  occur  in  50  per  cent.;   they 

^^distributed  as  follows:   the  liver  is  involved  in  28  per  cent.,  the 

peritoneum  in  37  per  cent.,  the  lymphatics  in  23  per  cent.,  the  pancreas 

^  20  per  cent.,  and  the  lungs  in  8  per  cent. 

SyiqitollUl. — Oeneral  Olinical  Picture. — Anorexia,  distaste  for  meats, 

'^^^W  dyspepsia,  gastric  oppression,  and  eructations  after  eating,  usually 

^*^A  the  insidious  onset.     Much  less  frec|uently  the  disease  begins 

*^tely  or  follows  closely  on  symptoms  of  gastric  ulcer.     \'()niiting 

^^^rs  and  then  symptoms  of  gastric  distress  after  eating  solid  food, 

^d  of  mechanical  or  secretory  insufficiency  develop.    There  is  gradual 

*^  of  weight  together  with  loss  of  strength  and  enfhirance.    Exami- 
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nation  reveals  anreraia,  cachexia,  emaciation,  lax  skin,  flabby  muscles, 
and  often  a  tumor  near  the  pyloros*  A  test  meal  shows  absence  of  frM 
hydrochloric  acid  and  imperfectly  digested  food.  The  symptoms  pr<J| 
gress  steadily,  or  remissions  occur,  especially  early  in  the  disease.  The 
ankles  become  puffy  and  the  prostration  is  profound.  Ulceration  maj 
relieve  pyloric  or  cardiac  stenosis,  but  gradually  within  a  year  after 
the  first  marked  symptoms  death  results,  from  the  exhaustion  due  to 
pain  or  vomiting,  from  local  complications,  or  intercurrent  disease, 

1.  General   Digestive    Symptoms. — (a)  The  tongue  is  almost  always 
heavily  coated,  not  being  cleaned  by  mastication,  and  there  is 
erally  a  bad  taste  in  the  mouth.    The  appetite  is  decreased  or  abs 
in  85  per  cent,  and  there  is  a  special  distaste  for  meat  and  fats- 
appetite  is  very  rarely  excessive;  a  normal  appetite  may  be  retained 
when  the  motor  power  is  good  and  cancer  develops  on  an  ulcer,     (fc) 
Pain  is  present  in  90  per  cent.    It  is  usually  diffuse,  dull,  oppressive* 
and  less  severe  than  in  ulcer.    It  is  increased  several  hours  after  eat* 
ing,  or  in  the  night,  but  is  not  wholly  relieved  by  vomiting.    Ix>cali2ed 
pain  and  tendeniess  are  suggestive  of  circumscribed  peritonitis.    Pain 
may  be  reflected  up  the  sternum,  between  the  shoulders,  and  to  tld| 
acromion,     (c)   Vomiting  (in  85  per  cent*)  is  an  obstinate  and  rathd 
advanced  symptom,  resulting  chiefly  from  pyloric  stenosis,  with  wliicb 
it  runs  more  or  less  parallel,  and  also  from  coincident  gastritis 
appears  late  in  the  day  or  in  the  night,  and  may  occur  only  on  altern 
days.    There  may  be  no  vomiting  in  cancer  of  the  curvatures,  in  diffi 
cancerous  infiltration  involving  the  muscularis,  or  in  pyloric  can 
when   ulceration   is  marked.     The  vomit  us  contains  much   muc 
poorly  digested  food,  little  or  no  free  hydrochloric  acid,  much  lactic 
acid,  and  often  blood,  which  may  be  obvious  or  occult.    Ftrcal  vomi 
ing  usually  but  not  always  indicates  gastrocolic  fistula  (of  which 
cases  are  recorded),     (d)  II mnmiemesis ^  present  in  over  50  per  cefl 
of  cases,  is  due  to  parenchymatous  oozing,  and  is  therefore  moderiC 
in  amount;    it  is  dark  in  color,  as  the  blood  is  retained  long  in 
stomach  and  is  converted  from  oxyhtemoglobin  to  hjematin.    It  scldo 
reaches  the  stools  because  of  pyloric  stenosis.    The  author  has  sei 
four  cases  with  fatal,  profuse,  bright  hsematemesis.     {e)  Comiipaik 
is  present  in  75  per  cent.,  diarrhoea  in  20  per  cent.,  and  nornial  mo^ 
ments  in  5  per  cent,  of  the  cases  (Hemmeter);  in  two  cases  the  wn\ 
has  seen  ichorous  stools  resulting  from  necrosis  of  the  lower  jejun 
and  of  the  ileum. 

2.  Special  Gastric  Symptoms. — (a)   Tumor  is  felt  in   80   per  ecu 
and  seen  in  40  per  cent,  of  the  cases,  but  is  not  an  early  symptom, 
is  most  often  missed  in  persons  with  a  wide  thorax  and  rigid  atxkil 
inal  muscles.    In  most  instances  it  occupies  the  right  epigastric 
as  a  round,  ovoid,  irregular  mass;   this  is  best  determined  when 
knees  are  drawn  up  and  the  mouth  is  open,  after  the  bowels  have 
flushed  out  and  the  stomach  distended;  in  some  cases  the  tumor 
be  felt  lower  or  even  on  the  left  side.     Examination  .should  be 
with  the  patient  in  several  postures,  as  on  the  side,  on  the  face, 
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pectoral  position,  etc.     Ansesthesia  may  facilitate  detection.     The 
tumor  may  be  palpable  one  day  and  not  to  be  found  on  the  next.    Dis* 
ierUicn  of  the  stomach  by  gas  (von  Frerichs)  brings  forward  tumors  of 
the  anterior  wall  and  greater  curvature,  obliterates  tumors  of  the  pos- 
terior wall  and  lesser  curvature,  and  pushes  downward  and  to  the 
right  tumors  of  the  pylorus;  motility  on  distention  excludes  adhesions. 
If  the  pylorus  is  incontinent  from  ulceration  or  infiltration,  the  gas 
escapes  rapidly  into  the  gut  (Ebstein).    The  a:-rays  outline  the  stomach 
after  administration  of  bismuth.    With  or  without  distention,  a  visible 
perisialiic  vxive  suggests  pyloric  obstruction.     Percussion  is  wholly 
subordinate  to  palpation  and  inspection,  but  auscultation  occasionally 
elicits  friction  or  a  stenotic  murmur  over  the  abdominal  aorta.    Respir- 
oiory  excursion,  though  generally  stated  to  be  absent  if  the  stomach 
^  not  adherent  to  the  liver,  is  often  present,  though  less  in  degree, 
tiian  the  excursion  of  the  liver  or  spleen;  if  adherent  to  the  omentum, 
ti^^re  is  no  excursion.    The  possibility  of  expiratory  fixation  is  more 
important;    if  nonadherent  tumors  of  the  stomach,  intestine,  and 
^'nentum,  are  grasped  at  the  height  of  inspiration,  their  ascent  upward 
during  expiration  can  be  prevented  (Minkowski's  expiratory  fixation) ; 
^^  the  other  hand,  tumors  of  the  liver  and  spleen,  or  tumors  of  the 
^^^^ach,  if  adherent  to  the  liver,  must  ascend  during  expiration;  i.e., 
ttk^y  cannot  be  retained  where  they  were  grasped  and  felt  during 
^'^^piration.     (6)  Chemismr—ii)  Bird  (1842)  found  the  hydrochloric 
^^cl  reduced,  but  Van  der  Velden  (1879)  showed  the  especial  frequency 
■  A/vki^»k«.ri»-»  :^  gastric  carcinoma.    Absence  or  decrease  of  hydro- 
pathognomonic,  as  it  is  also  absent,  permanently 
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J^^^hlorhydria  in  gastric 
^oric  add  is  not  pathos 


^       temporarily,  in  numerous  other  conditions,  as  nervous  dyspepsia, 

^^rs,  cardiac,  renal  or  hepatic  disease,  pernicious  anaemia,  cachectic 

^j*J^t<es,  gastric  atrophy,  amyloid  degeneration,  and  toxic  gastritis.    Ben- 

^**^^in  Moore  states  that  the  hydrochloric  acid  is  absent  in  66  per  cent. 

^^^^  decreased  in  33  per  cent,  of  carcinoma  involving  other  organs  than 

.^^^^^  stomach;  the  writer  has  repeatedly  seen  cases  of  rectal  cancer  in 

^j*^^crh  digestive  symptoms  and  achlorhydria  have  led  to  an  erroneous 

i^^^Snosis  of  gastric  cancer.    In  cancer  it  is,  as  stated,  due  to  the  second- 

^ J!^  tUrophic  gastritis.    After  administration  of  an  Ewald  test  breakfast 

^  j^    ^  slice  of  stale  bread  and  a  cup  of  weak  tea  without  cream  or  sugar, 

-^.^^  food  is  withdrawn  in  an  hour  and  tested  as  described  under  chronic 

^^"^tjitis.    If  there  is  no  stagnation  the  total  acidity  ranges  from  6  to  8; 

l^^^^tagnation  it  is  higher  from  lactic  and  other  acids.    The  absence  of 

s^^^  hydrochloric  acid  is  often  observed  early,  but  is  especially  marked 

_j    the  advanced  stages.    In  very  exceptional  cases  free  acid  may  per- 

Jr^^»  both  in  those  cases  which  develop  from  peptic  ulcer  and  in  those 

T^hout  this  antecedent,     (ii)  The  pepsin  and  reniiet  are  decreased  in 

^P  percent,  of  cases  (v.  Chronic  Gastritis),     (iii)  Lactic  acid,  which 

^^l^ays  pathological  in  appreciable  quantities,  is  present  in  70  to  80 

»^^^  cent,  of  cases,  and  though  present  in  other  conditions,  as  in  atony, 

^^tis,  and  pyloric  obstruction,  85  to  90  per  cent,  of  the  cases  in 

^iiich  it  IB  found  are  gastric  cancer.    Boas,  who  developed  this  topic, 
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considers  it  a  very  early  finding;  while  others,  as  Riegel,  hold  that  ifi 
does  not  develop  until  later.  The  factors  involved  in  its  formation 
are  somewhat  dispiited,  but  depend  to  a  great  degree  on  (a)  the 
reduced  hydrochloric  acid;  ip)  motor  insufficiency*  stagnation, 
pyloric  obstruction;  (y)  slow  absorption;  in  the  normal  stomach  it 
is  absorbed  as  fast  as  formed  (Sticker) ;  (S)  probably  also  poor  di 
tion  of  proteids.  As  a  test  meal  Boas  employs  1 .5  per  cent,  oatmeal 
100  parts  of  water;  the  Uffelmann  method  is  employed  as  modiified' 
by  Strauss  for  phosphates,  alcohol,  and  sugar  also  give  the  reaction ; 
5  c*c.  of  the  gastric  filtrate  are  added  to  25  c.c,  of  ether  and  shaken 
in  a  burette,  which  is  provided  with  a  cock  at  its  lowest  part;  the 
lower  25  c,c,  are  drained  away  and  25  c*c.  of  distilled  water  are  added 
to  what  remains  (the  etherial  extract)  in  the  burette.  Two  drops  of  a 
10  per  cent,  solution  of  ferric  chloride  and  20  c.c.  of  water  are  added; 
the  blue  solution  turns  to  canary  yelloTV  if  lactic  acid  is  present*  (c) 
Microscopically,  the  long,  thread-liice  Opplcr-Boas  bacilli  (Plate  XII) 
are  fouod,  which  are  probably  one,  though  not  the  only,  source  of  lactic 
acid  formation;  the  bacilli  stain  brown  with  the  Gram  stain  and  are 
called  Gram-positive,  The)  may  be  confused  with  other  morphologic- 
ally similar  organisms,  such  as  the  Leptothrix  buccahs,  which  however 
stains  blue  by  Gram.  The  Oppler-Boas  bacilli  are  also  found  in  the 
fffices  in  gastric  cancer;  the  baeiJli  point  very  strongly  to  the  existence 
of  gastric  cancer,  but  may  rarely  occur,  as  in  the  writer's  experience,  in 
gastric  ulcer  and  atropine  gastritis  (wuth  hypertrophy  of  the  pyloric 
musculature).  Small  particles  of  tumor  are  seen  in  rare  case^,  showing 
carcinoma  structure  and  irregular  mitoses.  Sarcinte  are  rarely  ob- 
served. Occult  keviorrkage  (iK  H.kmatemesis),  i,e,,  blood  ivhich  cao^^ 
be  seen  only  mth  the  microscope  or  detected  chemically  or  spectro-^y 
scopically,  has  the  same  significance  as  In  gastric  ulcer,  (d)  Motility — 
if  the  stomach  is  washed  out  four  to  six  hours  or  more  after  eating, 
there  are  evidences  of  stagnation  in  the  undigested  food,  particularly 
in  pyloric  localization;  disturbed  motility  may  appear  very  early  in 
the  disease.  The  stomach  is  usually  much  dilated  in  patients  whose 
appetites  persist  and  little  dilated  in  those  with  anorexia.  If  the  stom» 
ach  is  empty  after  six  hours,  good  motility  alone  is  proven,  not  good 
digestion.  Every  case  of  stagnation  should  arouse  suspicion  of  car- 
cinoma. 

3.  Other  Symptoms  and  Complications. ^(a)  Cachexia  results  from 
malnutrition  but  is  something  more  than  malnutrition;  it  is  probably 
the  result  of  toxins  which  break  do^^ii  the  proteids.    The  body  vrighi^^ 
is  usually  greatly  redui'e<l:    in  exceptional  cases  it  may  temporarily^! 
increase,  as  in  cases  of  pyloric  stenosis;  it  may  increase  from  hope,  as 
in  a  rase  of  Keen  and  Stewart,  who  gained  70  pounds  after  operation; 
or  when  the  intestine  digests  what  the  stomach  could  not»     The  skin 
itches  and  is  anaemic  or  clay-colored,  somewhat  resembling  the  tintfll 
it  assumes  in  pernicious  anjemia,  though  distinguished  (i)  by  its  later^^ 
appearance,  (ii)  by  its  association  with  loss  of  weight,  (iii)  by  the  red 
cells  being  seldom  lower  than  two  million  and  the  hspmoglobin  seldom 
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PLATE  XII. 


Oppler-Boas  Bacillus  in  Vomitus.     (Musser.) 
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0  per  cent.,  though  an  apparently  good  count  sometimes  results 
ickening  of  the  blood  which  is  due  to  lack  of  absorption  ;  and 

the  leukocytosis  (see  Pernicious  ANiEMiA).  Schneyer  has 
ed  the  absence  of  the  digestive  leukocytosis;  it  occurs  in  about 
J  cases.  As  in  nephritis  or  chlorosis  (rubra),  the  face  may  not 
le  real  ansemia.  The  wrinkling  and  wasting  of  the  hands  may 
nore  significant.  (6)  The  urine  is  decreased  from  poor  absorp- 
d  vomiting,  the  physiological  change  in  the  acidity-curve  after 
is  absent,  the  urea  is  increased  from  increased  toxaemic  catabo- 
buminuria  is  present  in  35  per  cent,  of  cases,  and  indicanuria 
tnon.  (c)  Several  toxasmic  symptoms  may  occur,  (i)  Fever 
%  irregular  or  intermittent  type  results  from  the  cancer  products, 
3ptic  absorption  through  the  ulcer,  or  from  complications  as 
r  or  peritonitis,  (ii)  A  coma  closely  resembling  coma  diabeticum 
mlt  from  the  cancer  toxins  or  the  breaking  down  of  the  proteids; 
iria  has  been  noted,  (iii)  Phlebitis  and  the  less  common  multiple 
t,  tetany,  and  amaurosis,  are  probably  toxaemic.  (d)  Metas^ 
extension  by  contiguity  may  occur.  Enlargement  of  the  supra- 
[ar  glands  may  result  from  any  abdominal  carcinoma,  but  50 
t.  are  due  to  cancer  of  the  stomach  (Troisier).  Liver  deposits 
pear  before  any  suggestive  stomach  symptoms.  Icterus  occurs 
er  cent.  (For  other  metastases  v.  Pathology.)  (e)  Ascites 
(i)  from  the  cachexia  and,  like  the  swelling  of  the  ankles,  appears 
the  malady,  (ii)  Some  cases  are  due  to  carcinomatous  peri- 
the  fluid  often  showing  blood  and  cancer  cells,  with  mitoses, 
,  and  (iii)  others  result  from  glands  or  tumor  compressing 
ta  hepatis.  (/)  Perforation  (v.  Pathology)  may  occur. 
er  of  the  cardia  presents  symptoms  more  like  those  of  cesoph- 
»ncer  {q.v.).  The  symptoms  may  be  few  or  absent.  The 
li  is  never  distended.  There  may  be  tenderness  under  the 
.  The  tumor  when  advanced  may  be  palpated  as  well  as  the 
trie  lymph  nodes. 
nosiB. — Diagnosis  is  easy  in  the  typical  case  outlined  in  the 

cUnical  picture.  No  single  finding,  as  achlorhydria,  or  even 
is  pathognomonic;  only  the  grouping  of  symptoms  and  signs  is 
Single  analyses  of  the  stomach  contents  are  often  deceptive; 
ould  be  repeated  constantly  and  considered  in  connection  with 
indings.  Vomiting  in  middle  or  advanced  life  is  suspicious 
ccompanied  by  emaciation,  ansemia,  pruritus,  and  insomnia. 
bsence  of  hydrochloric  acid  and  the  ferments,  the  findings  of 
blood,  lactic  acid,  Oppler-Boas  bacilli,  dilated  stomach,  and  per- 
cancer  tissue,  are  positive.  The  diagnosis  may  be  doubtful,  even 
presence  of  pyloric  tumor,  emaciation,  and  gastric  dilatation, 
lydrochloric  acid  is  present;  the  tumor  may  then  be  peptic 
ypertrophy  of  the  pyloric  musculature,  or  pyloric  spasm  due 
^rchlorhydria;  in  the  last  instance  the  tumor  is  alternately 
id  then  soft,  and  often  the  chyme  may  be  felt  or  heard  as  it 
ttently  squirts  through  the  pylorus.     The  diagnosis  between 
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begininng  cancer,  nervous  dyspepsia  and  atrophic  gastritis  must  be 
reserved  for  a  time.  Atrophic  gmtriiU  is  more  chronic,  often  lasting 
years  without  emaciation^  Age  is  of  no  diagnostic  value.  Youth  and 
adolescence  do  not  exclude  cancer;  in  the  young,  gastric  cancer  is 
more  rapid  in  evolution,  and  hydrops  and  peritonitis  are  more  co; 
mon.    Ulcer  (q.  i\). 

The  so-called  latent,  dyspeptic,  gastralgic^  anasarcous,  ascitic,  an* 
anaemic  forms  of  cancer,  and  those  causing  early  metastases  I'for 
example,  in  the  liver)  and  intestinal  obstruction,  show  in  what  direc* 
tion  error  may  occur,  without  due  balancing  of  the  individual  and 
combined  symptoms.  I 

Differentiation. — (a)  Pancreatic  tumors  {q.v,)  are  deep,  fixed»  im- 
mobile, and  disappear  on  gaseous  inflation  of  the  stomach.     They 
may  be  accompanied  by  fatty  stools,  and  by  glycosuria.     It  must  b« 
recalled  that  the  normal  pancreas  is  sometimes  palpable  in  meaj 
subjects.     (6)   Cancer  of  the  gall-bladder  has  respiratory  excursion  bi 
neither  expiratory  fixation  nor  lateral  movement;  the  digestive  sym 
toms,  chemism,  ectasia,  and  changes  on  inflation,  of  gastric  cancer  ai 
lacking,     (c)   Duodenal  carcinoma  is  hard  to  separate,  though  the 
gastric  chemism  is  usually  lacking;  passage  of  blood  in  the  faeces,  and 
icterus,  are  suggestive,    (d)  Cancer  of  the  colon  is  usually  distinguished 
by  the  presence  of  intestinal  signs  and  the  absence  of  stomach  symp 
toms  or  chemism.     (e)  Enhirged  aortic  glands  are  distinguished 
lack  of  altered  chemism,  and  abdominal  aneurysm  by  absence  of  canc€ 
chemism  and  presence  of  expansile  pulsation;    (/)  om^mial  and  pert 
toneal  tumors  are  more  diffuse,    (g)  Hypertrophy  of  the  pyloric  mmdi 
(v,  J?.),  felt  as  a  tumor,  is  less  common  than  is  usually  assumed;   it 
usually  associated  with  the  findings  of  ulcer  or  of  hyperacidity;   (A 
foreign  bodies  (hair  tumors),  subserous  lipoma,  fibroma,  myxoma,  ai 
other  benign  gastric  tumors,  and  palpable  round  ulcers,  are  mu" 
rarer  sou nes  of  error.    Of  sarcoma  59  easels  are  reported  by  Leo^! 
and  Petit;  of  these  a  dozen  were  successfully  operated  on. 

Prognosis. — ^The  prognosis  unhappily  is  determined  by  the 
nosis,  an  error  in  which  is  the  only  hope.  The  average  duration  is 
or  two  years  (three  months  to  three  years).  Death  r^ults  from  exhauj 
tion  by  pain  or  vomiting,  hemorrhage,  gangrene,  perforation,  porti 
pressure,  intercurrent  pneumonia,  nephritis,  and  tul^erculosis, 

Treatment. ^ — l.  Medical    or    Palliative. — (a)     Condurango    bai 
(Friedreich)  seems  for  a  time  to  increase  the  appetite  and  strengt 
(6)  Vomiting  is  treated  as  in  gastritis,  dilatation,  and  simple  ulcer,  bi 
with  le^s  success;    lavage  is  indicated  in  pyloric  stenosis;    boric 
salicylic  acid  or  resorcin  may  be  added  for  fermentation;    naicotM 
by  rectum,  rectal  feeding,  champagne,  and  carbolic  acid,  as  autline 
before,  are  also  useful     (c)  Hemorrhage  is  rarely  profuse  und  usumlly 
subsides  on  rectal  feeding;    iron,  ergot,  and  lead,  should  be  avoided* 
id)  The  achylia  is  seldom  helped  by  hytlrochloric  acid  or 
{§)  Pain  necessitates  the  use  of  fomentations*  lavage^  chlorofomi 
to  5  drops)  with  ice,  and  as  a  last  resort  atropine  or  opium  by  recti 
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ify  For  conaiipcUion,  cathartics  are  inferior  to  warm  colonic  fliishings 
or  ^Its,  glycerine  or  olive  oil  by  rectum,  (g)  Diarrhcea  is  lessened  by 
la^v«ge;  when  due  to  pyloric  insuflBciency,  salol,  beta-naphthol  (  aa  gr. 
x)  «nd  opiates  are  indicated,  (h)  Stenosis  of  the  cardia  may  yield  to 
dilatation,  (i)  Motor  insuflBciency,  evidenced  by  food  in  the  stomach 
fro  mi  five  to  seven  hours  after  a  test  meal,  necessitates  lavage,  which 
sb.ould  be  practised  before  supper.  (;')  The  diet  should  be  soft  and 
srKislI  in  bulk.  Meats  and  fats  are  digested  with  diflBculty.  Vegetables, 
o^X"eals,  small  quantities  of  milk,  koumyss,  honey,  pastries  (not  too 
xiczili),  tea,  coffee,  diluted  wine,  peptones,  albuminoses,  baby  foods, 
soxnatose,  and  nutrose,  may  be  tolerated,  but  the  stomach  finally  rebels 
^-t,    all  food. 

2.  Surgical  or   Radical   Treatment. — Cases   having    good    surgical 
-pxospects  are  few,  but  operation  only  can  cure.     When  a  tumor  is 
foxind  it  usually  has  a  rather  wide  extension;  pyloric  tumors,  for  in- 
stance, have  often  reached  the  pylorus  from  the  lesser  curvature 
CXsrael).     For  resection  of  the  cancer  the  cases  should  reach  the 
siirgeon,  if  possible,  before  the  tumor  is  palpable,  a  condition  possible 
only  in  private  practice,  for  hospital  cases  are  always  advanced, 
^iletastases,  peritonitis  and  [glandular  invasion  are  contra-indications 
to  operation.    Pylorectomy  results  in  an  immediate  mortality  of  15.6 
per  cent,  as  against  the  original  death  rate  of  56  per  cent,  in  the  time 
of  Billroth,  who  did  the  first  operation  (1878).    The  ultimate  outlook 
is  very  doubtful,  recurrence  having  been  noted  after  five  years.    The 
Mayos,  in  1906,  reported  100  resections  of  gastric  cancer,  with  a  mor- 
^lity  of  14  per  cent.;   in  one  group  of  25  cases  only  one  case  died; 
^•7  per  cent,  of  their  cases  were  living  three  years  after  operation,  and 
^2  per  cent,  were  well  over  three  years  after  resection.    The  Mayo 
"J^thers  logically  plead  for  an  early  diagnosis  (by  exploratory  laparot- 
^^y)  and  for  early  resection.     Gastrostomy  is  indicated  in  cardiac 
^ncer,  and  gastro-enterostomy  for  pyloric  obstruction. 


(G).   HJEBIATEMESIS. 

Definition. — Hsematemesis  is  not  absolutely  synonymous  with  gastric 
^^itiorrhage;    it  is  the  vomiting  of  blood,  which  may  come  directly 

*^in  the  stomach  or  may  reach  it  from  the  gums,  nose,  larynx,  lungs, 
^^^phagus,  or  even  regurgitate  backward  from  the  intestine.    Gastror- 

*^^gia  designates  profuse  hemorrhage  from  the  stomach.    It  may  be 
^^erial,  venous,  or  capillary. 

Etiology. — (a)  Various  forms  of  idcerationySiS  simple  ulcer,  carci- 
^pmatous,  tuberculous  (of  which  Letorey  [1895]  found  only  21  cases), 
^^phtheritic,  typhoid,  syphilitic,  ureemic,  or  phlegmonous  ulcers,  hemor- 
^^gic  erosions,  and  perforations  into  the  stomach  from  without,  as 
8^U-stones,  or  aneurysm  dissecting  down  from  the  arch  of  the  aorta 
SMinkowski),  are  etiological  factors.  Parrot  described  superficial  ulcers 
^  the  gastritis  of  the  new-born.    Dieulafoy  describes  a  pneumococcic 
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hemorrhagic  gastritis,  Chiari  and  Murchison,  but  especially  DieulAfd 
have  described  verj*  small  simple  ulcers  causing  profuse,  aften  repeiife 
and  fatal  hemorrhage;  their  diagnosis  seems  probable  when  they  i 
velop  ill  perfect  health  and  with  no  previous  stomach  symptoms;  tb 
are  easily  overlooked  at  operation  or  autopsy  because  they  invol 
only  the  mucosa  or  perhaps  some  of  the  muscularis;  some  regard  tl 
form  as  the  beginning  of  round  ulcer,  (b)  Traujua,  such  as  extern 
violence,  or  internal  trauma,  as  from  foreign  bodies,  thermal  as 
chemical  injury,  and  violent  vomiting,  as  sea-sickness  and  hypi 
emesis,  may  be  causal,  (c)  The  cause  may  be  vascular^  such  l 
amyloid  degeneration  which  may  sometimes  involve  the  stomach  al 
bowels  alone;  large  or  miliary  aneurysm,  arterial  hypeneraia,*  *  *'  t 
vicarious  congestion  from  suppression  of  hemorrhoids  ur  mer.  i|| 

passive  congestion  of  cardiac  or  hepatic  origin ;  and  cesophageal  vai 
though  it  should  be  remembered  that  when  due  to  cirrhosis  of 
liver  there  is  in  33  per  cent,  of  C4ises  no  other  evidence  of  cirrhoi 
Welch  and  Powell  have  found  varices  in  the  floor  of  peptic  \x\ci 
malarial  deposits  in  the  Hver;  acute  pylethrombosis,  causing  profu 
hemorrhage;  and  parenchymatous  oozing,  where  no  po^tmortei 
changes  are  found,  (d)  Nervous  causes  are  injuries  to  the  eenti 
ner\'OUs  system,  vasomotor  influences,  and  hysteria  (aside  from  sim 
lation  and  artifices),  in  which  the  blood  is  small  in  amount  and  occ 
usually  in  the  morning  vomit;  tabetic  crises;  and  general  paraly 
(e)  Acute  infectiotis  may  be  etiologieal  factors,  as  malaria,  hemorrk^ 
exanthemata,  yellow  fever,  sepsis,  embolism  after  operations  ( 
Eiselsberg),  appendicitis  (Dieulafoy),  and  genito-urinary  sepsis  (Guyoi 
Busse  (1005)  collected  96  cases  following  operations;  they  result  fm 
direct  embolism  (of  which  35  per  cent,  are  in  the  mesenterj*  or  oin 
tum)  or  retrograde  embolism ;  the  hemorrhage  occurred  in  the  stomi 
or  bowels;  55  per  cent,  die,  (/)  Blood  discQ^e^,  as  pernicious 
leukaemia,  haemophilia,  purpura,  scurvy,  and  splenic  aneemia, 
be  causal,  (g)  Pouotut,  which  early  erode  atiti  later  ulcerate,  as 
and  caustics,  those  causing  fatty  degeneration  of  the  ve-ssels  as 
and  phosphorus,  and  uni?mia  or  cholaemia,  may  cause  hsemate 

Most  cases  occur  in  women  between  pfiren  and  forty  ye^rs  of 
Of  all  causes,  round  ulcer  and  liver  cirrhosis  are  the  first  to 
themselves.    At  autopsy  it  may  be  impossible  to  find  the  point  of 
of  blood. 

Symptoms. — ^The  symptoms  are  (a)  those  of  the  antecedmi  di$^ 
(fc)  In  some  cases  no  blood  may  be  vomited  up,  and  the  incidefilHl 
remains  undiscovered,  unless  the  stools  are  examined.  In  t^oH 
cruentus  gastric  uneasiness  is  common.  The  amount  vomited  vai 
from  microscopic  quantities  to  those  sufficiently  large  to  cause  dei 
The  occurrence  of  ** occult  kemorrhage"  has  been  particulartjr  i 
phasized  by  Boas;  blood  can  be  detected  microscopically  or  chen^M 
when  not  visible  to  the  eye,  in  over  25  per  cent,  of  the  cases  ofS 
and  cancer;  in  microscopic  examination  the  diet  for  days  prrviou 
should  contain  no  meat,  blood,  iron,  or  chlorophyll^  but  should  coo: 
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solely  of  eggs,  fruity  flour,  or  fat.    In  profuse  gastrorrhagia  the  blood 
is  blight  red,  if  it  remains  in  the  stomach  only  a  short  wUle,  as  it  does 
in  most  cases  of  peptic  ulcer.    In  smaller  hemorrhages  it  is  black  or 
rust-colored,  as  in  cancer,  uraemia,  cholaemia,  various  poisonings,  and 
perhaps  in  peptic  ulcer  from  action  of  the  hydrochloric  acid;   rust- 
colored  blood  may  become  bright  on  the  edges  or  surface  when  it  has 
stood  for  some  time.    Blood  may  issue  in  the  fluid  form,  or  as  clots, 
in  which  case  it  is  suggestive  of  valvular  disease,  vascular  diseases  or 
the  dangerous  hsematemesis  which  occurs  in  cirrhosis.     In  a  fatal 
typhoid  hemorrhage,  which  occurred  in  one  of  the  author's  students, 
enormous  clots  were  vomited;  the  author  has  seen  large  clots  vomited 
by  patients  having  carcinoma  of   the  stomach,     (c)  Melama  may 
'^nder  the  stools  black,  tarry,  and  offensive,     (d)  Systemic  signs  may 
^cur.    A  gradual  or  sudden  intense  ancemia  may  be  noted,  with  all 
the  usual  signs  of  anaemia  (q.v.),  with  vertigo,  syncope,  tinnitus, 
^ots  before  the  eyes,  rapid  heart  action,  and  some  dyspnoea.    Later 
there  may  be  amaurosis,  slight  febrile  movements,  dicrotic  pulse, 
"Millie  murmurs,  moderate  oedema  about  the  ankles,  albuminuria,  and 
^metimes  hemiplegia  or  convulsions. 

diagnosis. — Differentiation  from  haemoptysis  {q.v.),  from  the  swal- 
'^^ng  of  blood  from  the  nipples  in  nurslings  or  from  the  vagina  in 
t^^  new-bom,  from  fracture  of  the  skull,  from  oesophageal  or  throat 
^3«ase,  and  from  simulation  of  blood  in  the  stools  from  ingestion  of 
bisxnuth,  coffee,  tea,  claret,  iron,  or  blueberries,  does  not  need  par- 
tJoular  elaboration,  as  the  microscopic,  chemical  and  spectroscopic 
cr«i.inination  determines  doubtful  cases.  Weber's  test  for  blood  is 
^^^^kIc  by  adding  to  15  c.c.  of  the  vomitus  or  faeces,  5  c.c.  of  glacial 
*<^^tc  acid,  and  agitating  with  20  c.c.  of  ether;  the  ether  becomes 
bfoimish-red  in  the  presence  of  blood,  the  brown  acetate  of  haematin 
'^ixig  formed.  Treatment  is  identical  with  that  of  the  haematemesis 
^t^icih  occurs  in  round  ulcer. 


(H).  NEUROSES  OF  THE  STOMACH. 

T*lie  neuroses  of  the  stomach  occur  in  nervous  individuals,  either  as 
^  ^^-Tt  of  a  neurosis  or  as  a  rather  isolated  nervous  symptom.  Their 
J^^^ttons  will  also  be  considered  undef  neurasthenia  and  hysteria, 
ih^y  sometimes  occur  reflexly,  as  in  gall  or  renal  stones,  or  in  uterine 
^^^^^.  Though  their  varieties  will  be  considered  as  (I)  secretory, 
j^^  motor,  and  (III)  sensory,  combinations  of  symptoms  are  more 
"^^Uent  than  single  symptoms. 

(I).  8E0RET0BT  NEUROSES. 

^ese  have  been  described  especially  by  Reichmann,  Rossbach, 
SaMi,  and  Riegel. 
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1.  Hyperchlorhydria  (Hjrperaciditas  Hydrochlorica).— This  is 

qualitative  anomaly  of  gastric  secretion  in  which  the  free  hydrochloi 
acid  is  increased;    it  is  not  solely  a  neurosis,  though  convenientll 
classified  as  such ;  it  is  attended  by  no  known  anatomical  lesion ;  it  is 
excessive  secretion  of  hydrocliloric  acid  during  the  height  of  digestioi 

Etioiogy. — (a)  General  etiological  factors  are  as  follows:  (i)  It 
most  frequent  in  young  and  middle-aged  persons;  (ii)  in  the  bett 
situated  classes,  (iii)  in  Polish  Jews,  and  (iv)  in  brain-workers;  ( 
it  is  somewhat  more  common  in  women  than  in  men;  (vi)  a  neuroL^ 
or  psychopathic  tendency  is  a  predisposing  factor,  as  is  also  (vi. 
chlorosis,  in  which  hyperchlorhydria  is  found  in  85  to  95  per  cent,  c: 
cases,  (fc)  Local  causes  are  fi)  rapid  eating  and  cold  drinks;  (ii)  eond/ 
ments;  (iii)  smoking;  (iv)  certain  foods  and  coffee;  (v)  gall-stones, 
or  possibly  renal  stones,  which  induce  hyperchlorhydria  by  irritating 
the  stomach;   and  (vi)  habitoal  constipation. 

Symptams. — Symptoms  are  quite  often  absent*  The  clinical  picture 
varies  much,  and  no  single  symptom  is  pathognomonic,  (a)  Pain 
is  the  chief  symptom ;  it  varies  from  a  sense  of  pressure  or  discomfort 
in  mild  cases  to  extreme  gastralgia  in  severe  cases.  It  develops  at  the 
height  of  gastric  digestion — Le.,  one  to  tw^o  hours  after  eating— and  is 
due  to  the  excess  of  free  hydroc4doric  acid;  it  depends  on  the  kind 
and  amount  of  food  ingested;  the  more  food,  especially  meat,  ingested, 
the  later  is  the  pain,  for  the  food  engages  the  free  acid  longer.  Carbo- 
hydrates cause  increased  pain,  as  they  do  not  engage  the  acid,  and 
amylolysis  is  decreased,  perhaps  suspended;  in  exceptional  eases  the 
patient  tolerates  small  and  frequent  mciils  better  than  larger  ones.  The 
patient  is  often  aware  of  the  increased  peristalsis  and  feels  a  cramping 
or  spasm  of  the  prylorus.  Pain  lasts  one-half  to  several  hours.  It  is 
relieved  by  vomiting ^  and  unless  it  has  become  quite  severe  in  also 
relieved  by  ingestion  of  more  food  or  of  alkalies,  (b)  Belching  and 
pyrosis  are  frequent,  and  the  eructated  hyperacid  fluid  causes  a  burn- 
ing in  the  tesophagus^ — i.e.,  along  the  spine,  (c)  Vomiting  of  a  sour 
fluidp  which  causes  a  burning  sensation,  is  not  frequent,  save  in  severe 
cases,  {d)  The  appetite  is  usually  good,  and  most  patients  desire 
food  frequently,  though  in  small  amounts;  occasionally  it  is  ravenous. 
{e)  Tenderness  over  the  stomach  is  usually  diffuse^  moderate  in  degree 
and  coincident  \^ith  the  pain ;  it  is  sometimes  pyloric,  and  is  associate^l 
with  some  epigastric  distention.  (/)  Stomach  te^ts  show  that  the  total 
acidity  is  increased  to  100,  even  to  150  or  160;  the  digestive  power  is 
shown  to  be  increased  by  the  egg-disk  test,  the  proteids  are  well  sub- 
divided, the  amylolysis  delayed,  motility  and  absorption  normal  or 
increased  in  uncomplicated  cases,  and  no  lactic  acid,  no  fermentation 
and  no  gas  are  present,  (g)  Other  symptoms  are  as  follows:  The 
bowels  are  irregular,  cotistipatio7i  being  more  frequent  than  diarrheea; 
headache  is  common,  and  migraine  or  neurasthenic  symptoms  may 
develop;  the  gums  may  retract  (Herter);  in  the  uriv£  the  chlorides 
are  decreased,  the  acidity  lessened  during  digCvStion,  and  frequently 
an  alkaline  reaction  and  phosphaturia  are  present. 


J' 
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DUgnoBis. — The  diagnosis  is  determined  by  the  presence  of  hyper- 
^rhlorhydria  in  the  vomitus  and  in  the  test  meal,  by  the  relief  of  the 
<:hemical  pain  by  vomiting  or  ingestion  of  more  food  or  alkalies,  and 
Idj  negative  phy.sical  findings. 

Differentiation. — (a)    Ulcer  (q.v.  table)  is  marked  by  well-localized 
-^.^ndemess  and  hsematemesis  or  occult  bleeding,  and  its  symptoms  are 
.KKiuch  more  regular  than  in  hyperchlorhydria,  in  which  bleeding 
ST^cuely  results  from  erosions.    (6)  Oastritis  is  characterized  by  mucus 
formation  and  decreased  secretion,  save  in  gastritis  acida,  in  which 
time  hydrochloric  acid  rarely  exceeds  50.     (c)  Oastrosuccorrhcea  or 
^€>tUintum8  secretion  (v.i.).    (d)  Oastrectasia  and  gastroptosis  are  ex- 
cluded by  percussion  and  by  inflation,    (e)  Oail^tones,  in  which  pain 
)kJBLS  no  relation  to  eating,  occur  at  longer  irregular  intervals  and  are 
associated  with  turgidity  and  tenderness  of  the  gall-bladder. 

Course  and  PrognoBis. — ^The  disease  begins  slowly  and  may  dis- 
appear, to  recur  after  a  few  days,  weeks,  or  months,  from  irregular 
Kving,  nervous  strain,  excesses,  certain  articles  of  diet,  or  sometimes 
^without  obvious  cause.  The  nutrition  is  usually  fairly  well  maintained. 
Tlie  outlook  is  generally  good  if  early  treatment  is  instituted;  compli- 
c^sttions,  as  continuous  secretion,  gall-stones,  or  gastric  atony,  modify 
tixe  prognosis. 

Treatment. — 1.  Prophylaxis. — Nervous  factors,  smoking,  haste  in 
^^ating,  chlorosis,  etc.,  should  receive  appropriate  treatment. 

2.  Diet. — (a)  A  proieid  diet  is  most  beneficial,  for  it  takes  up  the 

•^xgest  amount  of  hydrochloric  acid,  which  is  not  essentially  increased 

^y  proteids,  as  has  been  maintained;   veal,  beefsteak,  mutton,  and 

■^^Jn,  absorb  twice  as  much  hydrochloric  acid  as  equal  weights  of  other 

t^^^teids  (Fleischer);  fish  fat  is  particularly  to  be  avoided;  milk  and 

*^tne  kinds  of  cheese  may  be  given.     (6)  Carbohydrates  should  be 

restricted,  because  the  early  amylolytic  gastric  digestion  by  the  ptyalin 

^  delayed  or  arrested;  a  slice  or  two  of  stale  bread,  biscuits,  toast,  and 

^^eback,  or  pur^  of  aleuronat  meal,  which  contains  much  nitrog- 

^ous  matter,  may  be  given;   Strauss  allows  six  to  nine  ounces  of 

f  per  cent,  grape  sugar  solution,  unless  there  is  a  complicating  motor 

^suflBciency.    Potatoes,  salads,  and  most  uncooked  vegetables,  should 

"C  interdicted,    (c)  Fats  may  be  given  in  limited  quantities,  including 

^^nall  amounts  of  cream  or  unsalted  butter  (one  ounce) ;   one  or  two 

I        drams  of  olive  oil  an  hour  after  meals  inhibit  the  secretion  of  acid. 

k       W)  CondimefUs,  such  as  mustard,  pepper,  vinegar,  spices,  horseradish, 

^      «^ee,  alcohol,  cold  foods  and  drinks,  should  be  forbidden  because  of 

H      their  irritating  action.     Weak  tea,  cocoa  or  milk  may  be  given,     (e) 

IB     '^hwough  masticaiion  must  be  insisted  upon.     (/)  Sviall  meals,  given 

JH     it  frequent  intervals,  are  generally  most  efficacious,  though  Bouveret's 

B    tfuee  meals  may  sometimes  be  given  if  the  patient's  appetite  is  good. 

"       3.  Medication. — (a)   Alkalies,  as  sodium  bicarbonate  and  mag- 

seaia  usta,  aa  gr.  xv  to  xxx,  should  be  given  at  the  height  of  digestion, 

to  neutralize  the  hyperchlorhydria  and  relieve  its  symptoms ;    l\a\vlow 

fnuuntains  that  alkalies  do  not  only  act  chemically  but  inhibit  secretion 
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by  actioD  on  the  glandular  cells.  The  charged  alkaline  waters  dilui 
the  gastric  juice,  neutralize  the  acidity,  and  are  sedative.  (6)  Extraifl 
of  belladonna,  {  to  i  grain,  given  at  meal-time,  lessens  secretion  ai]i(| 
mitigates  pain;  opiates  are  seldom  indicated  and  should  be  avoided 
(c)  La  rage  iviih  silver  nitrate  (1  to  1>000)  solution  is  useful  in  obsti^ 
nate  cases.  I 

2.  GastrosuccorrlioBa  (Hjrpersecretion,  Parasecretion,  Oontinaold 
Secretion).— This  is  a  quantitative  perversion  of  gastric  secretion,  if 
which  a  fairiy  abundant  secretion  is  found  in  the  fasting  stomach 
t.r.,  it  occurs  without  the  stimulus  of  food,  and  when  the  stomaii 
should  be  empty*    In  the  lightest  forms  it  only  occurs  when  food  i 
ingested  {alimentary  form);   in  the  severest  forms  it  occurs  withod 
ingestion  of  food.     It  is  not  denied  that  some  gastric  juice  may  \m 
found  in  the  normal  stomach,  due  to  secretion  initiated  by  swallowtjj 
saliva  or  mucus,  but  if  this  exceeds  one-half  to  one  ounce  it  is  raw 
physiological.     Two  forms  are  distinguished,  the  continuous  (Reic 
mann,  1882)  and  the  intermittent  form  (Sahli,  1885).    (a)  The  inU 
mitient  form  occurs  in  attacks  which  last  a  day  or  two,  is  often  calk 
acute  or  nervous  dyspepsia,  and  is  found  in  about  the  same  class  | 
patients  in  which  hyperchlorhydria  develops;    it  has  been  observ 
during  tabetic   crises.      Colic-like   pain   develops,   usuaUtf  aJt   nioi 
followed  by  sour  criictaiionjf  and  repeaied  vomiiing^  first  of  food,  tin 
of  three  ounces  or  more  of  yellow-green  fluid  which  contains  hydv 
chloric  acid  and  ferments.    The  first  vomitus  may  contain  constderali 
hydrochloric  acid  and  no  more  mucus  than  the  small  amount  whic 
the  normal  stomach  contnins;    there  is  seldom  blood.     During  tl 
attack  the  pulse  is  small  and  rapid,  the  skin  clammy,  the  urine  scant] 
and  alkaline,  and  headache  is  frequent.    Thirst  is  great  and  drin 
may  give  temporary  relief,  but  is  followed  by  increased  vomiCi 
Between  attacks  the  acidity  is  normal,  and  the  appetite  and  gen^ 
health  are  usually  good;    occasionally  there  is  a  constant  sense 
gastric  discomfort,     (b)  The  second  form  is  coniinuou^  gast 
rhwa.    lis  etiology  is  similar  to  that  of  hyperchlorhydriu  (\\\th 
it  may  co-exist),  but  rather  less  clearly  established. 

Symptoms. — (a)  Pain  is  more  marked  than  in  hyperciuur 
develops  later  after  eating,  and  very  often  at  night  (11  v,  M.  to  2 
it  may  occur  before  meals,  for  the  gastric  secretion  is  constant,  or  f  J 
severe  cases  it  may  be  present  both  during  the  day  and  night;  it  ij 
relieved  by  eating  and  by  vomiting.  There  may  be  some  local  m 
diffuse  tenderness,  (b)  Vomiting  closely  follows  the  pain,  and  mJ 
occur  at  its  height,  or  during  the  night;  the  quantity  of  the  vomits 
varies;  it  is  large  when  there  is  dilatation  (a  frequent  complicati<H 
and  a  common  cause  of  this  type).  It  contains  hydrochloric  acifl 
ferments,  and  a  small  quantity  of  mucus;  vomiting  may  be  absent  Jl 
light  cases,    (c)  Theveinsiy  he  at  her  digestives  if  mptoffis.     '  iilMH 

of  the  Umgne  varies,  being  often  red  and  clean,  but  som<  ^^^1 

The  teeth  are  often  carious.  The  appetite  is  usually  good,  sometiEiiS 
ravenous^  or  in  advanced  cases  may  be  poor.    The  thirH  is  mmtM 
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And  19  sometimes  suggestive  of  diabetes.  The  bowels  are  sluggish, 
(d)  The  results  of  the  test  meal  and  lavage  show  that  the  total  acidity 
ranges  up  to  90  or  100,  and  free  hydrochloric  acid  to  50  or  60,  After 
ft  fc^  dinner,  the  fluid,  when  removed,  separates  into  three  layers; 
the  upper  one  is  foamy,  the  middle  one  consists  of  yellowish  fluid,  and 
the  lower  one  of  sediment  of  fine  undigested  carbohydrates;  the  pro- 
leids  are  found  to  have  been  converted  into  peptones.  When  the 
stomach  is  washed  out  thoroughly  at  night  to  remove  all  fluid  and 
food,  examination  on  the  next  morning,  of  the  fasting  stomach  reveals 
_  one  to  ten  ounces  of  gastric  juice  (hydrochloric  acid  and  ferments) — 
^m  i!f,f  stcretion  without  the  stimulus  of  food;  if  the  fasting  stomach  is 
washed  out  one,  two  or  three  hours  later,  gastric  juice  is  again  found — 
t-^.^there  is  continuous  secretion,  when  the  stomach  should  be  empty* 
(<)  Other  symptoms.  The  urine  is  the  same  as  in  hyperchlorhydria. 
Old  case^  show  marked  emaciation  which  may  resemble  cachexia, 
particularly  because  of  the  frequently  lax  muscles  and  dry,  inelastic 

Course  &nd  Prognosis.— The  onset  is  slow  and  the  course  is  pro- 
tracted; it  may  last  for  years.    The  nutrition  suffers  and  death  from 
^rfiftustion  may  result  in  untreated  cases.    Comptications  are  frequent, 
yspeddlly  (a)  dilatation  (atony,  motor  insufficiency),  for  the  stomach 
*^  never  empty;   the  hydrochloric  acid  does  not  inhibit  the  growth  of 
L  sarcbie  or  yeast,  and  gases  may  generate.     The  dilatation  may  be 
B  primary  but  is  most  often  secondary;  it  is  differentiated  by  thoroughly 
H  ^^tahing  out  the  stomach  at  night,  and  when  the  tube  is  introduced 
V  ^  next  morning  it  should  show  nothing  in  simple  dilatation.    Dilata- 
^^OD  may  also  result  from  (b)  pyloric  spasm,    Pawlow  has  shown  that 
^  health  the  pylorus  relaxes  intermittently  and  allows  the  acid  chyme 
*J*  reach  the  duodenum;  the  pylorus  is-reflexly  contracted  by  the  acid 
^*iid  in  the  duodenum  until  this  is  neutralized,  when  the  pylorus  again 
relaxes.     VMien  the  secretion  is  continuous,  the  passage  of  acid  fluid 
^to  the  duodenum  constantly  contracts  the  pylorus  (hypertonic  spasm) 
iJ^tich  sometimes  may  be  felt  as  a  tumor.    In  tliis  case  cancer  may  be 
ted,  especially  w^hen  there  is  emaciation,  or  blood  in  the  stomach, 
the  constant  flow  of  gastric  ferments  and  hydrochloric  acid  is 
^^nd.    (c)  There  is  some  tendency  toward  gastric  ulcer,    (d)  Tetany 

*  rare  complication  of  pyloric  obstruction. 
IHagnosis. — The  diagnostic  features  are  (a)  the  pain  at  night;   (b) 

^miting,  and  (c)  thirst,  both  of  which  are  more  common  than  in 
erchlorhjdria;    (rf)  continuous  secretion  after  washing  out  the 
^nmch  and  during  fasting. 

l^atment* — ^Treatment  is  in  general  (a)  that  of  hyperchlorhydria 
to  prophylaxis,  diet,  mastication,  and  stimulants,    (b)  Rectal  feeding 

*  valuable  accessory;  water,  too,  may  be  given  by  rectum  to  quench 
^  raging   thirst,      (c)   Oral  feeding  is   allowed   at    long   intervals; 

?^erloading  of  the  stomach  with  fluids  is  carefully  to  be  avoided,  id) 
^vage  relieves  pain  and  hypersecretion.  Reichmaon  employs  irri- 
Mion  with  silver  nitrate  (1  to  500  or  1,000).     (e)  Olive  oil  lessens 


644 


DISEASES  OF  THE  DIGESTIVE  TRACT 


oni 


hyperchlorhydria  (Riegel).    (/)  Alkalies  and  belladoDna  are  indicai 
as  in  hyperchlorhydria.     (g)  Treatment  of  coincident  dilcUcUion;  m 
sage  or  gastro-enterostomy  (which,  however,  is  only  indicated  by  pylorii 
obstruction,  never  for  hypersecretion  per  se)^  may  be  indicated* 

3,  Hyposecretion. — Hypacidity  (hypochlorhydria  or  subacid! ty) 
anacidity  (achlorhydria)  refer  respectively  to  reduction  or  absence 
hydrochloric  acid,  which  may  occur  from  nervous  as  well  as  froi 
organic  causes  (see  Gastritis;    AcHyi^iA).     When  the  ferments  aoi 
hydrochloric  acid  are  absent,  achylia  gastrica  nervosa  is  a  more  app] 
priate  term;  the  condition  may  be  transient  or  enduring,  and  Einh 
reported  a  case  in  which  secretion  returned  after  an  absence  of 
years.    Suppressed  secretion  may  occur  in  hysteria,  tabetic  crises, 
less  often,  in  other  affections  of  the  cord. 


^n.  Motor  Neuroses  of  the  Stomach. 

These  may  be  irritative  (increased  motility)  or  depressive  (decieas 
motility). 

1,  Irritative  Types. — (a)  Hyperkin^sh  or  hypermotility  hurries  ' 
food  into  the  intestine,  so  that  it  disappears  in  tkree  to  five  hours 
even  less.    It  exists  by  itself  as  a  neurosis,  but  may  occur  in  the  hai 
digestion  caused  by  hjT>erchlorhydria,  and  in  gastric  atrophy,  appi 
ently  in  order  that  the  intestines  may  earlier  digest  the  unaltei 
foocL     (b)  Perisialiic  uiired  (Kussmaul)  or  tormina  ventriculi  nerved 
occurs  in  functional  aflfections,  particularly  neurasthenia,  and  in  c 
ganic  pyloric  stenosis.    In  some  cases  the  unrest  may  be  wholly  su 
jective,  the  patient  experiencing  a  rolling  or  cramping  sensation.   I 
others,  both  neurotic  and  organic,  the  peristaltic  movements  from  I 
to  right  may  be  seen,  as  well  as  antiperistalsis  in  the  opposite  di 
tion.    The  treatment  of  hyperkinesis  and  peristaltic  unrest  is  that 
the  underlying  neurasthenia  and  hysteria,     (c)  Pyloric  spa^m  occui 
very  frequently  as  a  secondary  disorder,  but  very  seldom,  if  ever,  as 
independent  neurosis;  it  occurs  usuallj  in  connection  with  ulcer,  hjpt 
acidity,  hypersecretion,  fissures^  erosions,  chronic  stenosing  gastritis, 
sometimes  with  cancer  of  the  stomach,  and  with  poor  mastication  fd 
food  and  drinking  of  cold  iuids.    Its  relation  to  dilatation  has  bea 
discussed,     (d)  Spasm  of  the  cardia  occurs  in  organic  disease  of  tfl 
oesophagus  and  stomach  (ulcer,  cancer,  erosions,  hyperchlorhydria),  oi 
in  neuroses;   it  is  the  cause  of  idiopathic  dilatation  of  the  oesophagtu 
iq.v.)f  and  the  spasm  in  tetanus  and  hydrophobia-     It  makes  vomitinf 
difficult  and  is  differentiated  from  organic  stricture  by  the  fact  thai 
in  cardiospasm  a  large  sound  passes  more  easily  than  a  small  one,  and 
that  spasm   is  often — not  always — intermittent*     The  treatment  oi 
pyloric  spasm  is  that  of  the  cause  (almost  invariably  gastric):  thi 
treatment  of  cardiospasm  is  discussed  under  idiopathic  cesophageal 
atation,  (e)  Nervous  enictations  (Bou veret,  Mathieu,  Follet,Stem) 
in  various  neuroses  and  psychoses.    They  are  said  to  occur  especial! 
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sexual  neiiroses.  The  odorless  ructus  does  not  result  from  fermentation, 
but  from  swallowing  of  air  (aerophagia),  which  constitutes  a  most  intrac- 
table habit.    The  mechanism  by  which  air  is  swallowed  is  disputed; 
Bouveret  correctly  thinks  it  is  forced  down  by  pharyngeal  contractions, 
but  Oser  holds  that  the  stomach  aspirates  air.    It  is  often  swallowed 
unconsciously,  or,  again,  it  enters  during  what  Matthieu  terms  false 
eructations,  in  which  the  patient,  in  attempting  to  raise  gas,  swallows 
tor.   The  ructus  can  be  caused  only  by  aerophagia,  as  such  large 

r entities  could  never  generate  in  the  stomach;    Bardet  estimated 
t  one  patient  raised  twenty  quarts  in  an  afternoon.     Coincident 
cardiac  and  pyloric  spasm  causes  distention  (pneumatosis).    Treat- 
ment lies  in  the  use  of  the  sound,  suggestive  therapy,  and  in  the  diffi* 
cult  task  of  breaking  the  habit.    (/)  Nervous  vomiting  occurs  (i)  only 
in  the  neuroses,  as  hysteria,  neurasthenia,  migraine,  and  exophthalmic 
goitre;  but  under  this  caption  we  may  also  bring  fordifferential  purposes 
(ii)  cerebrospinal  conditions,  as  amemia  of  the  brain,  compression, 
meningitis,  tumor,  tabes,  general  paralysis,  disseminated  sclerosis  and 
myelitis;  toxic  conditions,  as  uraemia  or  cholsemia,  may  cause  cerebral 
vomiting,     (iii)  Most  cases  Are  reflex  in  origin;  they  may  originate  in 
Aenose,  as  nausea  from  disagreeable  odors;  in  the  respiratory  tract; 
m  pelvic  or  abdominal  conditions,  as  pregnancy,  menstruation,  gall- 
^es,  renal  calculi,  and  peritonitis.     The  symptoms  may  present 
*>umy  incompatible  elements;   thus  the  patient  may  vomit  without 
^usea,  almost  without  effort,  so  that  the  vomiting  is  rather  an  eruc- 
^tion;  it  often  occurs  without  pain  or  without  reference  to  the  fulness 
or  emptiness  of  the  stomach;  even  though  it  is  frequent,  the  nutrition 
^y  be  remarkably  good,  the  tongue  clean,  and  the  appetite  good. 
Periodical  or  cyclical  vomiting,  described  by  Leyden,  has  some  resem- 
*^lance  to  tabetic  crises;  Edsall  considers  it  an  acidosis,  for  which 
088  to  ij  of  sodium  bicarbonate  is  indicated.     Robert's  conclusions 
*>e  as  follows: 

1.  Vomiting  of  a  chronic  type,  following  a  gradually  developed 
?pigastralgia,  from  one-half  to  three  hours  after  the  ingestion  of  food, 
^  attributable  to  peptic  ulcer,  gastric  or  duodenal. 

2.  Chronic  vomiting  that  occurs  from  ten  to  fifteen  minutes  after 
*Ood  ingestion  is  attributable  to  stenosis  of  the  cardia,  nervous  abnor- 
'^^ty,  cerebral  lesion  (occasional  rather  than  chronic),  or  to  protracted 
^^tegastritis. 

3.  Copious  vomiting  ten  or  more  hours  after  food  ingestion  indi- 
^tcs  a  muscular  insufficiency;  frequent  repetition  indicates  a  per- 
'^^ent  lesion  in  the  nature  of  a  mechanical  interference  with  the 
^t  of  food. 

1  Vomiting  in  the  night  is  particularly  liable  to  occur  in  chole- 
Wuasis,  periodic  hypersecretion,  muscular  insufficiency,  and  nervous 
*l*onmtlity. 

5.  Vomiting  attempts  when  the  stomach  is  empty  indicate  a  cause 
^^thcrthan  a  gastric  lesion,  either  a  reflex  cause,  a  toxaemia,  a  cerebral 
kioii,  or  a  nervous  abnormality. 
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6.  Morning  nausea  and  retching  indicate  either  a  beginning  of  pr 
nancy,  alcohoUsni,  pharjmgitis,  nephritis,  or  a  nervous  abnormality,  1 

7.  Periodic  vomiting  of  clear  gastric  juice  of  normal  or  supernor 
acidity  in  any  considerable  amounts  indicates  a  secretory  neurosis  i 
an  ulcerative  lesion, 

8.  Vomitijig  as  a  sequel  of  headache,  accompanied  by  severe  nausea, 
but  no  gastric  or  abdominal  symptoms,  characterizes  attacks  of  mi- 
graine; in  a  majority  of  cases  eyestrain  is  the  underlying  cause. 

9.  Attacks  of  vomiting  of  sudden  onsets  with  tinnitus^  deafness, 
vertigo,  are  attributable  to  disturbances  of  pressure  in  the  internal 
middle  ear. 

10.  Periodic  attacks  of  vomiting  of  sudden  onset,  associated  wil 
more  or  less  severe  gastric  pain  and  nausea,  retraction  of  the  abdomeo^ 
obstinate  constipation  during  but  not  preceding  the  attack,  and  fr 
dom  from  abdominal  tenderness,  are  suggestive  of  the  spinarcris 
idiopathic  nervous  vomiting,  and  lead-poisoning. 

11.  Periodic  attacks  of  vomiting  after  abdominal  colic  and  consff" 
pation,  with  localized  or  general  tympany,  are  suggestive  of  eh  roc 
intestinal  stenosis. 

2.  Depressive  Motor  Neuroses  (from  Lessened  Motility). — The 
are  three  types:    iu)  Atony ^  which  has  been  considered  under  dilatar 
tion;    ih)  pykyric  inMifjicitmcy  (S^r^  and  Ebstein),  which  is  seldc 
a  neurotic  condition,  as  compared  with  its  frequency  in  cancer,  uk 
and  dilatation  of  the  pylorus  from  duodenal  obstruction.    Its  pr 
is  determined  by  inflating  the  stomach  with  carbon  dioxide,  whic 
rapidly  passes  into  the  intestine  with  a  gurgling  gush,     (c)  The  third 
type,  insvfjiciency  of  the  cardia,  causes  regurgitation  of  food  and  fltl 
and  rumination  (merycismu^) ,  which  is  a  regurgitation  in  which 
food  is  again  chewed  and  reswallowed.    These  are  generally  iiiToti 
tary  processes,  but  some  subjects  can  regurgitate  at  wilL    The  patic 
are  nearly  always  neurotic  males,  psychopaths,  or  idiots.   The  affecl 
is  either  hereditary  or  (which  is  more  likely)  imitative  when  it  occurs  i 
several  memljcrs  of  a  family.     Its  mechanism  is  a  matter  of  tl 
congenital    weakness  of  the  cardia,  stimulation  of  the  vagu^i 
aspiration  into  the  oesophagus  by  the  inspiratory  act,  are  coMd 
causal.    It  should  be  treated  by  giving  small  meals  at  frequent  int 
these  should  be  well  masticated;   intragastric  electrical  apph'cattoo 
and  suggestive  measures  are  indicated. 

m.  Sensory  Neuroses  of  the  Stomach. 

1.  Hypersesthesia  may  give  the  sensation  of  burning  in  the  st< 
or  a  sense  of  weight;  this  usually  occurs  when  the  organ  is  full, 
at  times  also  when  it  is  empty,    Certain  kinds  of  food,  as  earfaobydratfs 
fats  or  spices  may  induce  the  condition.  Silver  nitrate,  gr.  ^  to  i, 
carboHcum  gr.  i  to  j,  or  extr.  gelsemii  fl.  ii|tij,  given  on  the  empty 
ach,  often  afford  relief,  besides  which  the  basic  neurasthenia 
receive  treatment,  and  perhaps  also  the  anrmia  or  conslij 
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2.  Ckwtralgia  (gastrodynia  or  cardialgia,  which  is  a  poorly  selected 
but  widely  used  term)  does  not  strictly  include  the  gastric  pain  due  to 
ttlcer,  hyperacidity,  or  hypersecretion.  Rosenthal's  etiological  classi- 
fication is  as  follows:  (i)  Cerebrospinal  causes,  including  various  brain, 
<^ord  (tabes),  peripheral,  and  functional  nervous  affections,  (ii)  Con- 
stitutional causes,  including  chlorosis  and  debility,  (iii)  Toxic  causes, 
resulting  from  gout,  rheumatism,  malaria,  and  from  nicotine  and  con- 
stipation, (iv)  Reflex  causes,  from  the  genito-urinary  and  alimentary 
tracts;  for  example,  from  floating  kidney,  intermittent  hydronephrosis, 
splanchnoptosis,  uterine  or  ovarian  disease,  or  masturbation.  Fliess 
holds  that  many  cases  of  both  dysmenorrhoea  and  gastralgia  arise 
from  disease  of  the  lower  nasal  turbinates.  Most  cases  occur  in  women 
between  fifteen  and  forty-five  years  of  age. 

Symptoms. — ^As  the  term  implies,  the  affection  occurs  with  severe 
gastric  pain  which  begins  suddenly,  often  at  night,  lasts  for  a  few 
p^nutes  to  an  hour  or  so,  and  subsides  usually  to  recur  after  a  variable 
interval.    The  pain  is  epigastric  and  may  radiate  widely.    It  bears  no 
'elation  to  eating,  though  food  sometimes  relieves  it.    Diffuse  super- 
ficial tenderness  or  hyperaesthesia  over  the  stomach  is  not  infrequent, 
but  deeper  pressure  usually  affords  some  relief.    Vomiting  is  rather 
*i^common.   Hiccough,  hunger,  headache,  depression ,  polyuria,  clammy 
^^'^eats,  small  rapid  pulse,  or  even  collapse,  may  attend  the  seizure. 
lUagnosis. — A  diagnosis  is  made  only  by  exclusion  and  usually  after 
^e  seizure  is  over.    Rheumatic  myalgia  is  more  constant.    A  tabetic 
^^Hsis  is  at  once  recognized  by  the  Argyll-Robertson  pupil,  and  the 
**^3ent  knee-jerks.    Intercostal  neuralgia  gives  Valleix's  three  tender 
Poixits,  which,  however,  are  quite  frequent  in  neurotic  subjects.    In 
J^*oer  (q.  V,)  or  circumscribed  peritonitis,  the  pain  is  associated  with 
*^^o^lized  tenderness.     Hyperacidity   and   hypersecretion   should   be 
?^<^luded.    Biliary  colic  (q.v.)  is  more  diflBcult  to  differentiate,  and  it 
*^    '^ell  to  remember  that  icterus  is  absent  in  the  majority  of  cases  of 
8^11-stones,  but  a  sharp  thrust  over  the  gall-bladder  during  deep  inspir- 
ation nearly  always  elicits  well-localized  tenderness. 

Treatment. — ^Treatment  is  that  of  (a)  the  etiology,  especially  the 

^^xirasthenic  condition,  anaemia,  and  constipation.    Fowler's  solution 

^Q^i  j  before  meals  is  excellent.    (6)  The  attack  must  be  treated.    Mor- 

Pl^ne  hypodermatically  affords  the  only  certain  immediate  reHef,  but 

^^^    these  very  cases  may  establish  the  habit.    If  given  at  all,  it  should 

P^  given  by  mouth  without  the  patient's  knowledge.    Heat  and  sinap- 

isins  may  reUeve  or  aggravate  the  attack.     Silver,  carbolic  acid,  or 

g^lsemium  employed  in  hypersesthesia  often  give  relief,  as  may  extract 

^  belladonna  ^  grain,  cocain  \  grain,  charged  waters,  chloroform  and 

Hoffmann's  anodyne  aa  nj^xx  to  xxx,  and  galvanization  with  the  anode 

^o  the  epigastrium  and  cathode  to  the  spine,  though  the  attack  is  often 

^^er  before  application  is  possible. 

3.  Disturbances  may  occur  in  the  sense  of  hunger  and  appetite. 
^ss  of  appetite  (anorexia)  may  be  purely  nervous,  though  it  is  more 
^^Qiinonly  due  to  gastric  affections,  fevers,  tuberculosis,  or  toxins.    As 


sense  of  satiation.  These  anomalies  are  central  and  proba 
from  organic  or  functional  changes  in  the  bulbar  hunger  cen 
treatment  of  the  neurotic  forms  is  that  of  the  causal  neu 

hysteria, 

IV.  Mixed  Neuroses  of  the  Stomach. 


Mixed  neuroses,  dyspepsia  nervosa  (Leube),  neu 
(Ewald),  or  pseudodyspepsia,  is  marked  by  no  stereotyped 
It  may  occur  alone  as  a  species  of  local  neurosis;  it  is  somet 
from  other  organs,  but  is  much  oftener  a  part  of  the  neiij 
symptom-complex.     Leu  he's  original  contention  that  dige* 
is  normal  must  be  modified,  as  the  hydrochloric  acid  may  be  i| 
normal,  or  decreased.    In  many  cases  and  perhaps  in  the  ma| 
gastric  functions  are  nearly  or  quite  normal.     Two  main 
symptoms  prevail;    (a)  the  centric,  neurasthenic,  or  hysteria 
irritability,  and  vertigo;   (b)  the  gastric  eructations,  variation 
tite,  oppression,  and  diffuse  tenderness,  which  are  probably  al 
(cerebral)  in  origin.     The  symptoms  vary  greatly  in  de 
change  their  form  with  considerable  rapidity,  and  the  general  1 
is  generally  good.     Organic  disease  must  be  carefully  excl 
repeated  examinations  of  the  secretions  and  motility  of  the 
for  nervous  dyspepsia  is  too  often  *'  a  collective  term  to  covj 
diagnoses."    The  treatment  is  that  of  the  neurotic  basis; 
tion  of  worry  and  strain,  self-control,  and  suggestion,  ar 
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Etiology. — 1.  Primary  Forms. — (a)  Errors  in  diet,  and  the  inges- 
tion of  spoiled  food  containing  ptomaines,  unripe  fruit,  and  impure 
water,  are  common  causes.     (6)  Disturbance  in  intestinal  secretion 
may  possibly  occasion  acute  enteritis,  though  little  is  known  of  the 
succus  entericus.    (c)  Cold,  trauma,  foreign  bodies,  particularly  faecal 
retention,  and  toxins  eliminated  from  the  blood,  may  initiate  inflam- 
mation,    (d)  Some  cases  are  infectious,  though  our  knowledge  of  them 
is  still  imperfect.    Bacteria  are  undoubtedly  an  important  factor;  it  is 
stAted  that  one-third  of  the  weight  of  the  normal  stool  is  caused  by 
b&oteria,  of  which  48  species  are  normally  present;  acute  inflammation 
marj  arise  from  pathogenic  organisms  or  from  virulence  attained  by 
some  inhabitant  of  the  intestine;  the  Bacterium  coli  is  the  most  impor- 
tant, and  Gaertner's  Bacillus  enteridis  is  probably  one  of  its  manifold 
forrns.  In  a  milk  diet  the  Bacterium  lactis  aerogenes,  and  in  a  meat  diet 
the  Proteus  vulgaris,  may  be  possible  factors. 

2.  Sjrmptomatic  Forms. — (a)  Enteritis  is  constant  in  some  in- 
fections, from  the  action  of  microorganisms  or  their  toxins,  as  in 
typhoid;  it  is  frequent  in  others,  as  in  sepsis,  or  influenza;  and  rare  in 
others,  as  in  measles,  scarlatina,  rheumatism,  or  malaria,  (b)  General 
diseases,  as  nephritis;  (c)  bums;  (d)  local  intestinal  diseases,  as 
intestinal  parasites,  ulcers,  or  tumors;  and  (e)  metallic  or  other  poisons 
are  etiological  factors;  (/)  stasis  is  usually  listed  as  a  factor,  but  is 
rarely  by  itself  a  potent  cause. 

Pathology. — ^The  pathology  is  that  of  other  inflammations  of  the 
Diucous  membranes;  viz.,  redness,  swelling,  increased  mucus  secretion, 
parenchymatous  degeneration,  and  some  interstitial  infiltration  with 
leukocytes.  In  the  few  cases  coming  to  autopsy  these  changes  may  not 
be  at  all  conspicuous,  as  they  regress  soon  after  death.  In  some  cases 
follicular  swelling  or  even  ulceration  may  be  observed  as  well  as 
punctate  ecchymoses,  catarrhal  erosions,  or  slight  swelling  of  the 
Diesenteric  glands. 

Symptoms. — ^The  chief  symptom  is  diarrhcea,  due  to   increased 

peristalsis,   increased   secretion,  or   actual   inflammatory  exudation. 

^he  stools  number  two  to  fifteen  daily,  contain  more  or  less  mucus,  and 

^  variously  colored;    they  may  be  brown-yellow  with  moderately 

^l^equent,  or  colorless  and  odorless  with  very  frequent  evacuations; 

^eip  reaction  is  commonly  alkaline  or  neutral;    they  contain  triple 

phosphates,    calcium    phosphate,    and    oxalate    crystals,  sometimes 

^holestearin  and  Charcot-Leyden's  crystals,  but  rarely  leukocytes  in 

^jy  considerable  number.    There  may  be  concomitant  acute  gastritis. 

r^i  dryness  of  the  mouth,  colic  pains,  borborygmus,  visible  peris- 

"^*tic  movements,  tympany,  and  slopping  or  gurgling  in  the  intestine, 

*^  frequent.    Fever  is  unusual,  though  febrile  forms  with  acute  splenic 

"^^or  are  recorded,  which  may  at  first  resemble  typhoid.    Albumin- 

'^^i  cylindruria,  or  even  acute  nephritis,  may  develop  in  exceptional 

^*^;  the  urine  is  scanty  in  proportion  to  the  amount  of  fluid  lost  by 

^^  bowel;   indican,  etherial  sulphates,  and  acetone,  may  be  present. 

to  some  few  cases  herpes  or  muscle  and  joint  pains  occur.    Collapse 
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is  rare  in  adults,  though  cases  occur  which  bear  a  close  re^em 
cholera.    In  the  vast  majority  of  cases  convalescence  is  established  in  a 
few  days. 

Diagnosis. — (a)  Duodmiiis  can  seldom  be  diagnosticated ;  pain  and 
tenderness  over  the  duodenum  are  of  most  uncertain,  and  catarrhal 
icterus  is  of  somewhat  presumptive  value  in  diagnosis^  (6)  Jefw 
ileitis  seldom  exists  alone;  diarrhcea  is  absent  if  the  colon  is  u 
affected ;  the  stools  contain  intimately  mixed  mucus » which  often  appeal 
as  small  hyaline  globules  under  the  microscope  (Nothnagel).  (c)  In 
enierocoliiis,  the  bile  is  decomposed  below  the  small  intestine;  when  it 
is  present  in  the  stools  it  signifies  increased  peristalsis  which  moves  thi 
bile  along  before  it  can  be  disintegrated,  and  indicates  acute  enle 
cohtis;  bile  may  be  found  only  in  the  small  globules  of  mucus  and  n 
in  the  fluid  evacuation.  Many  U7idigesi€d  food  particles  (lientery)  ai 
found,  and  this  is  rather  significant  if  fever,  biliary  or  pancreatic  ob- 
struction, and  gastric  atrophy,  are  excluded;  they  consist  of  undigested 
meat,  starch  granules  (which  are  more  significant  than  musi^'Ie  t)bers)|. 
and  fat  particles^  (d)  Colitis  is  characterized  by  the  absence  of  bile  an' 
lientery,  by  thin  stools,  and  by  more  or  less  mucus,  which  is  obtain* 
especially  on  washing  out  the  bowel  immediately  after  a  movemen 
(Boas),  (e)  Prodiiiis  is  marked  by  much  tenesmus,  dysuria,  evacu 
ation  of  mucus  alone,  and  the  passage  of  bloody  mucus  covering  but  not 
mixed  with  the  soUd  stools;  it  is  also  diagnosticated  by  the  local  exami- 
nation with  the  finger  or  speculum. 

Treatment, — ia)  In  the  early  stage,  evo^mUion  of  the  causal  trritani 
is  indicated,  to  which  end  fractional  doses  of  calomel  should  be  giv^eiii 
followed  by  castor  oil ;  the  stronger  evacuants,  which  may  of  theixtselvea 
irritate  or  inflame  the  intestine,  should  be  avoided.  Colonic  Bu^hingsj 
with  pure  water,  or  injections  of  olive  oil,  may  be  added.  '  *  luim^ 
rest  in  bed  is  always  indicated,     (c)  The  diet  should  be  f-  d 

barley  water,  or  no  food  should  be  given  for  a  day  or  two*  (d) 
should  be  appUed  to  the  abdomen,  (e)  A  dram  each  of  pari 
and  bismuth  should  be  given  after  each  bowel  movement  until  their 
number  is  controlled.  A  quarter  of  a  grain  of  extract  of  belladonna 
relieves  coUc,  The  following  preparation  is  excellent;  the  amount  for 
a  child  being  given  in  the  first  and  the  amount  for  an  adult  in  th«  sccor 
column : 


n  it 
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Phenylis  saLicylatis  (salol  i 
Sodii  biearbonatis    .    . 
Crctte  preparaUe  .    . 
Btaniuth]  subnitratm 
M.  et  divide  in  pulvere*  X, 
8. — One  powder  in  milk  or  thin  arrowroot  solution  every  ihree  hotm. 


3  89. 

3j. 


Lack  of  tone  is  relieved  by  gambir  (catechu) »  colic  by  beUafioona 
and  flatulency  by  ammonia  and  ginger: 
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Tinctune  gambir  oompositse 3 J  • 

Fluidextracti  belladonna gtt.  xij. 

SpiriUis  ammonise  aromatici oij. 

TmctursB  kino 5j. 

Syrupi  zingiberis 5ss. 

Mistune  cretae q.s.  ad  5iv. 

M.  et  S. — A  tablespoonful  every  two  or  three  hours. 

O'^er  astringents  and  intestinal  antiseptics,  as  beta-naphthol  gr.  x  p. 
c-  in  capsules,  or  10  to  15  grains  of  tannigen  (a  compound  of  acetic  acid 
fiLXi^l  tannin),  every  two  or  three  hours,  are  seldom  indicated.    (/)  No 
Ickzxatives  should  be  given  for  the  constipation  resulting  from  this  treat- 
ment,    (gr)  Opium  suppositories  (see  Dysentery)  relieve  tenesmus. 
Cfc)  The  diet  may  be  increased  in  a  few  days  to  bouillon  with  raw  egg, 
liAshed  beef  or  chicken,  toast,  zwieback,  roast  beef,  and  milk  with  equal 
p«tTts  of  carbonated  water;   fruits  and  vegetables  even  when  cooked 
sbould  be  given  still  later,  and  only  with  extreme  caution,  because 
recurrence   readily   predisposes   to   chronic   enteritis,      (f)  Cramps, 
collapse,  and  other  choleraic  symptoms,  are  treated  as  in  cholera  {q.v.). 


(B).  CHRONIC  ENTERITIS. 

Etiology  and  Pathology. — ^The  etiology  is  essentially  that  of  acute 
^teritis,  from  repeated  attacks  of  which,  or  of  "acute  indigestion," 
^«  chronic  type  may  develop. 

Chronic  enteritis  always  suggests  a  causative  chronic  gastritis,  though 

^th  afiFections  may  result  from  a  common  cause,  particularly  over- 

®^ting  and  drinking.    Chrbnic  enteritis  may  follow  chronic  gastritis, 

*^hylia  gastrica,  and  other  gastric  conditions;  or  intestinal  catarrh  may 

^^Use    anorexia,    eructations,    abdominal    distention,    and    kindred 

?y^iaptoms.    Hyperchlorhydria  may  disturb  the  intestines  by  the  escape 

J^to  them  of  more  acid  than  they  can  neutralize;   on  the  other  hand 

^^l>o-  or  achlorhydria  readily  initiates  bowel  trouble  because  hydro- 

Pr^oric  acid  bears  an  important  relation  to  the  intestinal  and  pancrea- 

^^<i  secretions. 

T*he  pylorus  remains  closed  until  the  food  in  the  stomach  is  ready  for 

^^^  intestinal  juices  and  then  it  relaxes;  the  hydrochloric  acid,  reaching 

'•h.e  duodenum,  provokes  a  flow  of  bile  (which  arrests  the  action  of  the 

l^^psin),  and  the  acid  also  provokes  the  pancreatic  secretion  (which 

^^^tralizes  the  hydrochloric  acid)  by  acting  upon  the  duodenal  mucosa, 

^hich  gives  off  a  substance  known  as  "secretin,"  into  the  blood; 

^^i^tin  acting  upon  the  pancreas  causes  it  to  secrete  (Bayliss  and 

^tarling).     When  these  ends  are  accomplished,  the  pylorus  again  re- 

^^Xes.    When  the  pancreatic  juice  is  poured  out,  it  contains  no  active 

P^teolytic  ferment,  but  in  the  succus  entericus  there  is  an  "  activating" 

k        ^^^^nent  (enterokinase)  which  converts  trypsinogen  into  trypsin ;  i.  e,,  the 

■        ii^testinal  juice  "activates"  the  trypsinogen  (Pawlow). 
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The  bile  doubtless  also  increases  the  activity  of  the  pancreatic 
enzymes  or  ferments;  the  action  of  the  fat-splitting  pancreatic  ferment 
is  enlivened  threefold. 

The  pathology  of  chronic  enteritis  is  also  similar  to  that  of  the  acut 
type.  In  color  the  mucous  membranes  is  brownish-retl  or  slaty*gray^ 
The  mucosa  and  submucosa  are  often  thickened,  and  the  muscularis  ii 
sometimes  hypertrophied.  Polypoid  hj^^erplasia  and  cystic  degeneratioir' 
of  the  intestinal  glands  as  well  as  atrophic  changes  may  result*  Catarrhal 
erosions  and  follicular  ulcers  may  occur  as  described  under  the  last 
type  of  dysentery  (q,v,). 

Symptoms. — Generally  speaking,  constipation  is  more  frequent  than 
diarrhoea ;  in  comparatively  few  cases,  a  single  soft  morning  evacua- 
tion is  noted >  or  perhaps  several;    in  others  constipation  is  obser\*ed 
most  of  the  time,  broken  occasionally  by  short  attacks  of  colic  and 
diarrhtea;    continuous  diarrhoea  indicates  inflammation  of  both  th^^ 
large  and  small  gut.    Constipation  is  due  to  alteration  of  the  nervou^H 
fibers  in  the  gut  or  to  inflammation  in  the  muscular  coat.    A  sense  of^x 
abdominal  tension  or  colic  may  be  present  and  is  distinguished  from 
gastric  discomfort  and  pyloric  spasm  in  that  it  occurs  independently 
of  ingestion  of  food.    Diarrhcea  results  from  decomposition  and  faecal 
irritation.    There  may  be  pain,  flatulency,  l)orborygmus,  or  occasion* 
ally  tenderness  over  the  bowels,  which  may  occur  together  or  at  i| 
vals;   but  the  sole  diagnostic  criterion  is  the  presence  of  mucus 
passages;   an  intimate  mixture  with  the  stool  indicates  inflammatioii' 
in  the  small  gut;  a  mere  coating  of  the  passages  with  mucus  indicaltf 
colitis,  and  evacuations  of  raucopus  alone,  proctitis.     Mucus  may  bt 
seen  as  small  sago-like  globules,  which  are  often  vegetable  maMer. 
These  globules  when  bile-stained  indicate  inflammation  of  the  smal 
gut,  as  do  shreds  of  bile-stained  mucus.    Small  homogeneous  denude 
ated  epithelial  cells  may  be  found  in  the  mucus  adhering  to  scyl 
Pus  cells  are  rare  except  in  proctitis.    The  presence  of  mucus  is  al% 
indicative  of  enteritis  and  never  occurs  from  ulceration  or  carcti 
alone  (a  slight  coating  of  mucus  over  hard  fa^ce^  is  not  signific 
Blood  always  indicates  a  complication,  such  as  piles,  uleenUion, 
cancer.    The  stools  may  contain  much  undigested  meai,  starchy  or  fn 

Schmidt  and  Strasburger  have  proposed  the  Junctional  examtnofmitf^ 
of  the  f«eces;  while  their  method  does  not  give  us  as  exact  information  - 
as  does  the  examination  of  the  stomach,  valuable  facts  may  be  deter—— 
mined,  Schmidt's  test  diet  includes  1 ,500  c.c,  (3  pints)  of  milk,  100  giP-^^ 
(3  ounces)  of  zwieback  or  toast,  two  eggs,  50  gm.  (1*6  ounc^) 
butter,  125  gm.  (one  quarter  pound)  of  rare  tender  steak,  190  gin* 
ounces)  of  boiled  potatoes,  GO  gm.  (2  ounces)  of  oat-meal,  and  20  j_ 
(two-thirds  of  an  ounce)  of  sugar;  this  total  is  variously  dislri billed' 
among  the  three  meals.  With  the  first  meal  a  capsule  of  five  gnuns  of 
charcoal  or  carmine  is  given ,  and  the  first  examination  is  not  made  i 
the  stools  become  colored  black  or  red.  In  this  way  (i)  the  **  \tmt 
passage"  is  established^  the  normal  time  being  ten  to  twenty  botm*^ 
{ii)  Mucus  is  detected,  microscopically,  by  mixing  a  piece  of  f«9ccs  ai 
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large  as  a  walnut  with  a  small  amount  of  water;  it  appears  as  trans- 
lucent, sago-like,  and  often  bile-stained  flakes,  which  must  not  be 
confused  with  starch  particles,    (m)    Much  connective  tissue,  recog- 
nized by  its  yellow-white  color  and  its  toughness,  indicates  reduction  of 
the  hydrochloric  acid,     (iv)     Muscle  fibers,  appearing  as   reddish 
threads  or  lumps,  may  indicate  achylia  gastrica,  lack  of  trypsin,  lack 
of  the  activating  enterokinase,  or  very  active  peristalsis,    (v)  Free 
starch  granules  always  indicate  intestinal  catarrh;    normally  only 
starch  enveloped  in  cellulose  is  present,    (vi)  The  normal  stool  shows 
lijrclrobilirubin,  detected  by  mixing  a  small  amount  of  the  fluid  faeces 
witJh  an  equal  amount  of  a  5  per  cent,  solution  of  bichloride  of  mercury, 
which  mixture  turns  yellow-red  after  twenty-four  hours;    bilirubin, 
recognized  by  a  green  color  in  the  above  test,  always  indicates  catarrh 
of  the  small  bowel  (except  in  young  children),    (vii)  The  fermentation 
test  is  made  by  mixing  a  dram  of  the  faeces  with  sterile  water  in  a 
bottle  wl)ich  is  connected  above  with  a  tube  containing  water;  almost 
no  gas  results  in  normal  cases;   if  the  reaction  becomes  acid  with  a 
pathological  fermentation,  it  is  due  to  carbohydrate  fermentation;  if 
It  becomes  alkaline  and  foul  in  odor,  it  is  due  to  proteid  fermentation. 
i'oiit)  With  a  little  experience  with  the  amount  of  fat  normally  found 
rt  can  be  readily  determined  whether  the  fat  is  pathologically  increased. 
The  appetite  is  usually  good.    The  general  nutrition  is  good  in  some 
5^aes,  though  in  others,  pallor,  emaciation,  slow  pulse,  and  cold  extrem- 
ities, may  be  noted.    Attacks  of  diarrhoea,  together  with  undigested 
'ood  in  the  stools,  should  lead  the  physician  to  look  for  achylia  gastrica 
CEinhom,  Oppler). 

Prognosis. — The  prognosis,  save  in  either  extreme  of  age,  is  good  as 
to  life  itself,  but  is  always  doubtful  at  any  age  as  to  complete  recovery, 
^ruprovement  is  at  the  best  tardy  and  too  often  transient.    Intestinal 
•-trophy  may  develop,  though  this  is  less  frequent  than  in  puerile  forms. 
Treatment. — (a)  Moderate  exercise  and  an  hygienic  conduct  of  life 
*r^  most  essential.    A  flannel  band  should  be  worn  over  the  ahdo- 
^cn.     (6)  The  diet  must  be  carefully  supervised.    Though  it  is  im- 
pressible to  give  here  a  complete  dietary,  salads,  beer,  wine,  fruits  and 
^■^getables  of  nearly  every  description,  either  raw  or  cooked,  sweets. 
Pickles,  and  acids,  are  among  the  forbidden  foods,  and  the  articles 
^nich  may  be  given  include  eggs,  fresh  butter,  lean  meats,  stale  bread, 
^ks,  thoroughly  cooked  rice  or  sago,  and  potato  pur^e;   i.  e,,  simple 
/^^^,  in  small  amounts  and  at  frequent  intervah,  controlled  by  frequent 
''^inination  of  the  faeces,    (c)  Regulation  of  the  bowels  is  necessary.    For 
constipation,  purgatives  should  be  avoided  and  the  bowels  moved  by 
^^^''Wtfa  of  olive  oU,    Constipation  is  often  due  to  the  careful  diet,  which 
^^  not  provoke  peristalsis.    For  diarrhoea,  bismuth  in  dram  doses 
•^d  tannigen  or  tannalbin  (5  to  15  grains)  are  most  efficacious  (see 
Acute  Enteritis).     Calcium  carbonate  and  salicylate  are  recom- 
ittended  by  Boas  and  Javorski  (aa  3ss  to  a  quart  of  charged  water;  one- 
Wf  ^ass  q.  i.  d.).     (d)  Flatulency — Some  flatus  is  not   pathological. 
A*  it  results  not  from  fsecal  stagnation  alone,  but  from  stagnation  plus 
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catarrh  (chiefly  in  the  ileum,  ctecum,  and  ascending  colon),  die  first 
indication  is  that  of  the  catarrhal  enteritis;  the  second  is  the  restriction 
of  foods  which  ferment  {i\  s,);  and  the  third  is  the  administration  of 
aromatic  remedies  (see  Therapy  of  Acute  Enteritis). 

Menthol  . ....,,    £>fle, 

Phenylb  salicylatis  Hi'] 

Extract!  belladoonit  - 

M.  et  ft.  capsulie  XX. 
S, — One  after  meals. 

(e)  Colitis  may  be  treated  by  medicated  rectal  flushings,  1  to  1,000  o^ 
2,000  silver  nitrate,  borax,  salicylic  acid,  or  ichthyoh    (See  Treatmeb 
OF  Dysentery.) 


(0).  ENTERITIS  (COLITia)   MUOOSA  OR  MEMBRAKAC 


This  disease  was  first  described  by  Mason  Good  (1825),  though  the 
first  classical  description  was  Da  Costa's  in  1871 »  The  name  implies 
that  the  malady  is  an  inflammation,  but  in  reality  most  cases  are  neither 
enteritis  nor  colitis.  Nothnagel  proposed  the  name  colica  mucoisa  for 
the  non-inflammatory  variety,  which  is  a  secretory  neurosis. 

Etiology.^  (a)  Eighty  to  90  per  cent,  occurs  in  nervous  or  hyst^ical 
women  between  twenty  and  forty  years  old,  40  per  cent*  of  whom  have 
uterine  troubles;  males  who  are  affected  are  usually  ner^^ous  or  hypo- 
chondriacal; a  few  cases  have  been  seen  in  nervous  children.  (6) 
Nearly  all  cases  suffer  from  years  of  previous  constipation.  Its  pathol- 
ogy is  unknown;  in  some  autopsies  no  anatomical  alteration  is  noted 
in  others  that  of  enteritis. 

Symptoms. — (a)  Mucus  caMs  of  the  bowels,  shreds  or  lumps,  ar 
voided  periodically;  the  mucus  may  resemble  a  huge  diphtheritic  cast, 
is  usually  evacuated  in  large  amounts,  which  often  constitutes  the 
entire  bowel  movement,  and  contains  very  few  leukocytes  or  other  ^ 
signs  of  inflammation;   it  is  rarely  simulated  by  curds  of  milk.     (&)H 
There  is  usually,  but  not  always,  colic  or  pain  and  tenderness  with  the 
attack,  which  frequently  occurs  over  the  splenic  flexure  of  the  colon,  is 
sometimes  diffuse,  and  occasionally  radiates,  as  into  the  leg.     If  the 
mucus  is  firmly  adherent  to  the  bowel  wall  the  pain  is  particularly 
severe,  and  obstruction  of  the  bowels  may  be  simulated  very  closely. 
Tenesmtism  voiding  the  mucus  is  usual,  as  are  formation  of  gas,  and 
increase  of  the  original  nervous  symptoms,  as  palpitation,  tremor,  or 
vertigo.    There  may  also  be  coincident  diarrhoea,  achylia  gastrica,  and 
a  periodic  sand  formation  (Dieulafoy).     (c)   Constipation^  abdomina^n 
distention    or   pressure    and   anorexia  exist  between  the  paroxysma^J 
which  last  a  day  or  even  a  week,  and  are  separated  by  intervals  of  weeks 
or  months.    It  is  said  that  death  may  occur  during  an  attack. 

Treatment. — Treatment  concerns  (a)  the  futidamental  neurosis. 
As  a  rule,  the  less  the  neurotic  symptoms  are  in  e^^dence,  the  better 
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are  the  results  of  therapy;  education,  the  rest  cure,  and  other  measures 
outlined  in  the  treatment  of  hysteria  and  neurasthenia  {q.v.)^  are  in- 
dicated.   (6)  Constipation  (v.  i.)  is  treated  in  the  usual  way,  and  an 
appropriate  diet  is  essential.      It  has  been  maintained  by  von  Noorden 
that  the  diet  usually  given  in  spastic  constipation  is  not  appropriate; 
he  advises  the  use  of  graham  bread,  leguminous  vegetables,  including 
the  husks,  vegetables  with  much  cellulose — which  seems  to  be  the 
most  important  element — fruits  with  small  seeds  and  thick  skins,  as 
gooseberries,  currants,  or  grapes,  large  amounts  of  cream,  butter  and 
hacon,  and  olive  oil.    Von  Noorden's  results  with  this  diet  are:  79  per 
cent  cured  (15.8  per  cent,  partially  cured,  50  per  cent,  permanently 
cured,  13  per  cent,  relapsed),  15.8  per  cent,  unknown  result,  and  5.2 
percent,  failure.    In  .White's  series  50  per  cent,  recovered,  13  per  cent, 
improved,  and  37  per  cent,  were  not  improved,     (c)  Local  measures 
mcJude  colonic  flushings  with  normal  salt  solution,  or  half  a  pint  of 
oliVe  oil  left  in  the  rectum  over  night  (Kussmaul).    (d)  Narcotics,  fur^ 
^t^e^,  irrigation  with  alum,  tannin,  and  silver  solutions,  and  operations 
^  distinctly  contra-indicaied.    The  morphine  habit  may  be  readily 
detracted;  if  given  at  all,  morphine  is  exhibited  with  belladonna  as  a 
^Ppository.  The  patient  in  an  attack  is  kept  in  bed  and  heat  is  applied 
^  the  abdomen. 


<D).  DIPHTHEBITIO,  CROUPOUS,  AND  PHLEGMONOUS 
ENTERITIS. 

Tir^e  diphtheria,  due  to  the  Klebs-Loeffler  bacillus,  is  very  rarely 

encoxanter^,  and  practically  all  membranous  enteritis  is  diphtheroid; 

it  d^^elops  in  various  acute  infections,  in  uraemia,  and  in  metallic 

poisoning,  and  has  been  described  under  the  third  form  of  dysentery. 

I^  ^UegTTumous  or  purulent  enteritis  is  likewise  extremely  rare  and 

chiefly  of  anatomical  interest.    Most  cases  develop  in  the  duodenum. 

The  affection  may  be  primary,  but  more  often  is  secondary  to  intestinal 

ulceration,  carcinoma,  or  intussusception.     Maragliano  described  a 

form  probably  due  to  the  colon  bacillus,  in  which  multiple  purulent 

loci  are  found  in  the  intestinal  wall,  which  frequently  cause  perforation. 

(E).  INTESTINAL  ULCERATION. 
I.  Duodenal  Peptic  Ulcer. 

This  is  almost  identical  in  etiology,  pathology,  and  treatment,  with 

iP^Ptic  gastric  ulcer. 

Btiology. — (a)  Gastric  ulcer  is  10  to  40  times  as  frequent  as  duodenal 
ulcer,  whose  frequency  Kinnicutt  estimates  at  ^\  per  cent,  in  30,000 
autopsies.  In  121  duodenal  ulcers  collected  by  Oppenheimer,  gastric 
ulcer  was  present  in  about  6  per  cent.,  and  in  Lebert's  series  of  237 
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stomach  ulcers,  duodenal  ulcer  was  present  in  about  10  per 
Moynihan  found  gastric  ulcer  in  about  50  per  cent,  and  Mayo  in 
per  cent.  Thirty-one  cases  of  intestinal  ulcer  are  reported  after  gttst 
enterostomy  for  round  ulcer  of  the  stomach  (q,  v.);  ulceration  may 
obviated  by  alkalies  after  operation,  (b)  Seventy-nine  percent*  oc-cu 
in  niales  as  a  result  of  alcohol  and  tobacco*  (c)  In  Collin's  series 
279  cases,  two-thirds  occurred  between  twenty  and  sixty  years  of 

being  about  equally  frequent  in  each  decade,     (d)  Other  etiol 

factors  are:  (i)  in  extensive  burns  (Curling,  1842)  acute  ulcers  develop 
in  one  to  two  wxeks,  rarely  earlier  or  later;  Holmes  found  them  in 
13  per  cent,  of  125  fatal  bums;  their  cause  is  probably  vascular  ob- 
struction, though  the  precise  factors  are  not  yet  established  (fibrin- 
ferment,  toxins  absorbed  from  the  skin,  aggregation  of  blood  plaques). 
(ii)  NephrUiSy  which  occurs  in  17  per  cent,  of  the  cases,  is  suMiested 
as  a  cause  by  Perry  and  Shaw,  (iii)  It  may  result  from  emMUm 
and  thrombosis.  Endocarditis  and  sepsis  occasionally  cause  duodenal 
uleen  Thrombosi.s  of  the  umhilical  and  other  veins  produces  the  cases 
seen  in  the  new-bom  (Landau).  It  has  also  followed  trauma^  multiple 
neuritis,  periarteritis  nodosa,  and  foreign  bodies  such  as  gaJI«stones. 
Pathologically  the  resemblance  to  gastric  ulcer  is  marked  in  all  details. 
It  is  single  in  84  per  cent,,  is  located  in  the  upper  horizanial  part  in 
87  per  cent,  of  cases,  and  is  almost  always  above  the  papilla. 

Symptoms.— Symptoms  are  absent  in  30  to  60  per  cent»,  at  least 
until  hemorrhage  or  perforation  occurs.  This  clinical  UUenctf  is  ex- 
plained by  absence  of  gastric  hyperacidity,  motor  insufficiency,  and 
peritonitis,  (a)  It  is  generally  stated  that  gastric  symptoms  are  absent 
in  the  great  majority  of  cases,  C.  Graham,  in  an  analysis  of  40  cases 
operated  by  Mayo,  found  stomach  symptoms,  especially  vomiting  and 
gas  formation,  in  about  70  per  cent.  The  appetite  is  usually  good* 
It  is  usually  stated  that  the  hydrochloric  acid  is  not  increased ;  Gmhaili 
found  superacidity  in  about  half  the  cases.  It  must  l>e  remembcf^ 
that  associated  gastric  ulcer  is  quite  frequent.  The  writer's  viewi 
regarding  the  value  of  bj-peracidity  in  gastric  ulcer  (q.v.)  have 
given*  In  one  of  his  cases  of  gastric  ulcer  in  which  there  was  aiiacidityj 
Murphy  found  at  operation  a  gastric  ulcer  and  also  a  greatly  dilali 
duodenum;  in  the  jejunum  there  was  marked  stenosis  due  to  a  hi 
round  ulcer,  as  sho\\Ti  by  microscopic  examination.  This  case  U,  as 
far  as  we  know,  quite  unique;  Tobiesen  reports  a  jejunal  ulcer  follow* 
ing  bums*  (6)  Pain  often  occurs  three  to  six  hours  after  eating,  and  13 
located  over  the  duodenum^  and  is  sometimes  accompanied  by  (mdft'- 
ness.  Both  pain  and  tenderness  may  be  peritonitic.  (c)  Heiruyrrhmf€ 
from  the  bowels  occurs  in  33  per  cent,  of  cases.  Darras  estimatr.*i  it  at 
75  per  cent.  The  stools  are  usually  tarry,  but  are  sometimes  brigi 
red  from  copious  bleeding.  "Occult"  hemorrhage  (small  or  mi^ 
scopic  hemorrhage)  is  even  more  common,  and  is  as  important 
gastric  ulcer  or  cancer.  Intestinal  hemorrhage  is  often  fatal  fi 
erosion  of  the  pancreatico-  or  gastro-duodenal  arteries,  less  often  of 
the  aorta  or  cava.    Hiematemesis  is  infrequent,  though  it  has  been  aatd 
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to  occur  in  a  quarter  of  the  cases  where  there  is  intestinal  hemorrhage; 

kaematemesis  usually  indicates  duodenal  stenosis,  in  which  the  blood 

pstsses  more  readily  upward  than  downward.    Constipation  is  frequent. 

Complications  and  Issue. — (i)  Spontaneous  healing  is  infrequent, 

and  the  clinical  course  is  often  long  (five  to  thirty  years),     (ii)  Per^ 

jorntian,  total  with  peritonitis,  or  partial  (chronic)  with  gall-bladder  or 

p&ncreas  symptoms,  is  very  frequent  (50  per  cent..  Perry  and  Shaw), 

aad  is  even  thought  to  be  as  high  as  69  per  cent,    (iii)  Gastric  dilata" 

lion  occurs  in  7  per  cent,  and  duodenal  dilatation  in  nearly  2  per  cent. ; 

both  result  from  duodenal  stenosis,     (iv)  Icterus  occurs  in  less  than 

3  per  cent. ;    (v)  duodenal  cancer  is  an  infrequent  sequel. 

Diagnosis. — Leube  holds  that  a  certain  differentiation  from  gastric 
ulcer  is  never  possible,  and  one  is  impressed  with  the  frequency  of 
symptoms  of  gastric  ulcer  in  many  reported  cases.     Von  Wyl  holds 
that  difiFerentiation  from  gastric  ulcer  is  possible  in  but  10  per  cent, 
of  cases.    The  other  chief  cause  of  error  is  disease  of  the  gall-bladder. 
As  Graham  states,  "There  will  always  remain  a  certain  proportion 
of  cases  that  will  mislead  the  careful  physician.    Those  cases  of  gall- 
stones in  which  the  stomach  symptoms  of  gas,  distress,  sour  belching 
and  dilatation  predominate,  and  pain  is  only  of  a  dull  character,  will 
usually  be  diagnosticated  as  ulcer;   but  the  duodenal  case,  of  which 
the  chief  symptom  is  the  sudden,  sharp,  intense  pain  of  perforative 
peritonitis,  and  in  which,  with  no  obstruction  or  hyperacidity,  the  other 
stomach  symptoms  are  in  abeyance,  will  be  diagnosticated  cholelithi- 
asis.   Both  conditions  are  purely  surgical,  and  the  differentiation  in 
many  cases  must  be  made  on  the  operating  table."    Acute  pancreatitis 
(?.i?.)i  intestinal  obstruction,  and  appendicitis,  must  be  considered  in 
the  diagnosis. 

Treatment.— The  treatment  is  that  of  peptic  ulcer  of  the  stomach 
(?-^-)i  including  its  surgical  indications.  The  operative  mortality 
™igw  from  70  to  86  per  cent.  Moynihan  in  52  operations  (1905) 
obtained  these  results:  in  7  perforations,  71  per  cent,  recovered;  in 
22  chronic  ulcers,  95.5  per  cent,  recovered;  in  22  ulcers  assodated 
^^^  gastric  ulcer,  95.5  per  cent,  recovered. 


n.  Other  Intestinal  Ulcers. 

vkeration  in  acute  infections,  as  typhoid,  dysentery,  anthrax,  and 

diphtheria,  has  been  described.     In  exceptional  cases  ulceration  may 

occur  in  erysipelas,  variola,  and  sepsis.    Chronic  infections  may  cause 

ulcers,  as  syphilitic,  tuberculous,  and  actinomycotic  lesions;   these  arc 

considered  under  general  infections.     Very  rare  cases  of  ulceration 

have  been  observed  from  favus  and  mvcor  corymbifer,    Injlammafory 

ulcers,  as  the  catarrhal  and  follicular,  usually  occur  in  the  colon ;  they 

may  be  simple  or  (so-called)  dysenteric  {q,v,)  and  may  develop  from 

the  epithelial  layer;  they  are  seen  in  enteritis,  infantile  (h'arrhceas, 

and  fevers.     Stercoral  {decubital)  ulcers  develop  from  the  pressure  of 
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retained  hard  feces  or  foreign  bodies,  and  occur  in  the  dilated  poucl 

of  the  colon  or  above  an  intestinal  stenosis.  Conatiiviioiiul  afjectk 
are  occasionally  causes,  as  leukeRmia,  scurvy,  gout>  and  amyloiiiosi^ 
Toxic  ulcers  may  develop  in  uraemia  {q.v.),  and  in  mercurial  afl 
arsenical  poisoning*  ™ 

Symptoms. — The  symptoms  are  rarely  distinctive  without  suggestive 
etiological  factors;  most  ulcerations  occur  without  symptoms  or  Ti^ith 
aml^igUQUs  symptoms,  (a)  Diarrhwa  is  frequent,  particularly  in  ulcer* 
ation  of  the  large  gut;  it  is  often  absent  with  lesions  in  the  small  gut 
or  in  the  upper  colon.  Diarrhoea  results  from  decreased  absoqitjon 
and  from  increased  peristalsis,  due  to  exposure  of  the  intestinal  nerves. 
(b)  Blood  in  the  stools  is  mixed  with  them  in  lesions  of  the  small  gut, 
sometimes  covers  them  in  lesions  of  the  large  gut,  and  is  voided  in(J 
pendently  of  the  faeces  in  rectal  lesions.  It  is  more  often  dark 
tarry,  especially  in  tuberculosis,  than  bright,  except  in  low-si luat 
lesions  and  in  some  profuse  typhoid,  dysenteric,  or  duodenal  hemot* 
rhages.  It  is  not  common  in  nontoxic  enteritis.  Blood  is  common  i 
other  diseases  than  ulceration,  as  in  cancer,  piles,  stasis,  and  bk 
diseases,  (c)  Pus  is  seen  more  frequently  in  colonic  than  in  U< 
ulc**ration;  it  is  common  in  cancer,  proctitis,  and  croupous  enterit 
Pure  pus  in  considerable  amounts  is  rather  indicative  of  rupture  o( 
extra-intestinal  pockets  into  the  intestine,  as  appendicitic  and 
pingitic  abscesses,  (rf)  The  presence  of  rnucits  has  no  special  sign] 
cance,  as  it  indicates  enteritis  only,  which  of  course  may  compile 
ulceration,  (e)  Shreds  of  tuisue  are  very  rare,  save  in  dysenter}\ 
IammI  .symptoms  are  hkewise  ambiguous,  as  tenderness,  pain,  and  tym- 
panites, (g)  General  symptonis  depend  on  the  basic  disease  j  fe 
most  frequent  in  cancerous,  dysenteric,  or  tuberculous  ulcer. 
Rupture  causes  peritonitic  adhesions,  diffuse  peritonitis,  retrop 
neal  celhilitis,  or  subphrenic  pneumopyothorax. 

Treatment. — Treatment  is  that  of  enteritis  or  colitis.    Of  chrome, 
ulcerative  colitis  Mehrkorn  has  published  38  cases  in  which  colostoi 
resulted  favorably. 
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(F).  INTESTINAL  DISORDERS  IN  INFANTS. 

Etiology. — Classification  of  the  etiological  factors  is  extremely 
cult  bectiuse  of  the  numerous  species  of  bacteria  in  the  intestine 
the  impossibility  of  drawing  any  absolute  line  between  chemical 
bacterial  factors  and  between  functional  and  organic  changes.    M<] 
eases  occur  in   children    between   six  and  eighteen  months  oM,  I 
the    summer  w-onth9,  July  especially,  and   in  the  poorer  classes, 
occurs  largely  in  infants  who  are  not  fed  at  the  breaM,  and  for  ti 
main    reasons;    (a)   cow's   milk   is   prone  to   disturb   digestion    (I 
Treatment),  and  (i)  there  is  a  greater  chance  for  bacterial  infectic 
Bacteria  operate  in  several  ways.     Vaughan  and  Fluegge  have  demc 
strated  that  toxins  may  form  in  milk.    This  factor  is  especially  potc 
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when  milk  is  long  in  transit,  particularly  in  hot  weather.    Bacteria 
may  cause  inflammation  of  the  intestines ;  the  Bacterium  lactis  aerogenes 
causes  inflammation  in  the  small  and  the  Bacterium  coli  in  the  large 
intestine;   the  proteus,  pyocyaneus,  pyogenic  cocci,  and,  since  1897, 
Shiga's  Bacillus  dysenteriae,  are  also  factors,  but  their  relative  import- 
ance is  not  yet  clearly  defined.    Escherich,  Booker,  and  Favel  describe 
a  streptococcus  enteritis,  which,  however,  can  hardly  be  considered  as 
a  distinct  type;  Baginsky  considers  the  saprophytes  of  the  intestine 
and  of  cow's  milk  causative,  and  Czemy  holds  that  toxins  may  develop 
in  the  liver.     The  distinction  between  intoxication  and  infection  is 
niaintained  with  diflBculty;    intoxication  causes  such  symptoms  as 
erythema,  hemorrhagic  diathesis,  anaemia,  nervous  disturbances,  and 
dyspnoea;    and  infection  produces  certain  complications  as  lobular 
pneumonia,    nephritis,    encephalitis,    phlegmon,    arthritis,    purulent 
pleurisy,  and  necroses  in  the  liver.     In  some  institutional  epidemics, 
infection  may  be  carried  from  one  individual  to  another  by  fsecal  con- 
taminations.   Insects  may  also  convey  infection. 

Symptoms. — (1)  The  symptoms  of  the  aciUe  dyspeptic  or  fermental 
form  cannot  be  sharply  distinguished  from  those  of  the  other  severer 
fonns,  though  possibly  caused  by  the  same  microorganisms.  The 
pathological  findings  are  often,  as  in  adult  forms,  remarkably  insignifi- 
cant. The  temperaiure  usually  rises  suddenly  to  103  or  104  degrees, 
Kmains  high  for  a  few  days,  and  falls  rather  suddenly.  The  tongue  is 
^,  the  face  red,  the  pulse  rapid,  and  the  breathing  sometimes  dys- 
pnoeic  (Czemy).  There  is  considerable  restlessness — sometimes  initial 
convulsions — anorexia,  and  vomiting.  The  stools  in  infants  are  nor- 
°^y  yellow  from  bilirubin,  which  is  not  decomposed,  are  thick,  and 
%litly  acid  in  reaction ;  they  become  greenish  from  bacterial  action  or 
eduction  of  the  bilirubin  into  biliverdin,  react  alkaline  from  albumin- 
ous decomposition  or  acid  from  acid  fermentation,  and  become  thin 
Md  offensive;  the  evacuations  become  frequent  (6  to  10  daily).  The 
nucroscopic  findings  are  those  of  acute  enteritis  in  adults,  as  mucus, 
leukocytes,  triple  phosphates  in  the  alkaline  stools,  or  cholestearin  in 
the  add  stools;  blood  in  any  quantity  is  uncommon.  Involvement  of 
the  small  intestine  is  attended  by  considerable  formation  of  gas,  some 
damping,  large  movements,  and  slight  tenderness  and  tenesmus.  In 
severe  cases  the  nervous  symptoms  may  become  conspicuous  and  con- 
siderable emaciation  may  result.  Albuminuria  occurs  in  about  20  per 
cent,  and  in  many  cases  is  attended  by  cylindruria.  The  author  has 
seen  two  cases  of  extensive  oedema  follow  dyspeptic  diarrhoea  without 
albumin  or  casts.  Recovery  is  usual  and  prompt  after  thorough 
intestinal  evacuation,  though  some  few  cases  run  a  subacute  or  chronic 
course. 

2.  Cholera  infantum  occurs  in  the  severest  cases  and   usually   in 

children  already  suffering  from  some  intestinal  disorder.     According 

to  Holt,  it  constitutes  but  2  to  3  per  cent,  of  summer  diarrhopas.    'i'he 

bowd  movements  are  copious,  alkaline,  and  contain  flocculi;  thou<j:h  at 

first  they  contain  food  and  are  perhaps  offensive,  they  become  watery 
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and  odorless.  Both  the  stools  and  the  general  clinical  aspect  resembli 
the  picture  of  cholera  A^mtica  and  cholera  nostras  iq.v,).  Though 
there  is  fever^  the  extremities  are  algid  and  cyaiwtic,  the  pulse  »mall, 
the  heart  tones  weak,  and  all  the  symptoms  of  collapse  are  pr 
the  eyes  are  sunken,  and  there  is  the  pinched  pallid  facics  civ  ,:, 
the  thirst,  and  the  in  coercible  vomitim/.  The  skin  is  rigid,  as  thougla 
the  fatty  tissue  had  hardeiieti  (scleredema  or  sclerema  adiposum),  ood 
nephritis  i^  almost  invariably  present.  These  symptoms  result  ool 
only  from  loss  of  great  quantities  of  flniil  by  purjLj^ng  and  vomiting, 
but  also  from  intoxication  which  producer  the  convulsions,  irregu 
and  Cheyne-Stokes  breatliing,  retraction  of  the  neck,  stupor,  and  of] 
symptoms  grouped  by  Marshall  Hall  under  the  term  **hydrencepl 
state,"  and  explained  by  him  as  due  to  ccdema  of  the  brain  {q. 
though  better  explained  by  intoxication.  Oestreich  thinks  that  hy 
stasis,  resulting  from  compression  of  the  lungs  by  the  tympany,  < 
more  deaths  than  does  the  toxaemia. 

3.   Acute  enterocolitis  (ileocolitis)  may  follow  the  dyspeptic  forntl 
the  various  specific  infections  in  children,  or  may  begin  as  an  m 
pendent  form.    Pathologically  it  includes  tj'pes  which  cannot  Ik? 
rated  clinically,  as  (a)  simple  enterocolitis,  (b)  follicular  ulceration  j 
(c)  diphtheroid  enteritis.     The  growing  importance  of  Shiga':*  Bacii 
dysenterite  in  infantile  enterocolitis  is  established  by  the  recent  w^ 
in  this  country  of  Vedder,  Duval,  Flexner,  Bassett,  Knox,  Park, 
horsky ,  Dim  ham ,  Wollstein ,  and  Rotch,    In  same  epidemics  the  badllil 
which  is  found  produces  acid  in  man  nit  media,  which  Shiga's  bacUT 
does  not  produce.    In  Rotch's  cases  of  infantile  diarrha*a  the  Bac 
dysenteritc  was  found  in  16  per  cent.;   it  was  sometimes  found  in 
dyspeptic  or  fermental  type,  but  most  often  in  the  ileoealitic  ti 
(78  per  cent.)-     In  one  collection  of  412  cases  Shiga's  bacillus 
found  in  63  per  cent. ;  Geo.  Weaver  never  found  it,  though  the  HirJ 
Harris  type  occurred  in  25  per  cent.  (r.  Bacillary  DvsEXTKitY}. 

The  sifm-ptoTths  rather  closely  resemble  those  of  dysentery  in 
adult.    The  stools  are  small,  yellow,  green,  or  brown,  are  very  fnfcjul 
are  attended  by  tenesmus  and  void  mucus,  blood,  pus,  and  sometii 
shreds  of  tissue  or  membrane.    Blood  may  be  present  from  cob 
or  acute  ulceration.     Rotch  tabulates  the   ditferentiul    feati 
follows: 
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The  severity  of  the  symptoms  varies  greatly;  the  catarrhal  form 
may  cause  mild  symptoms  or  result  in  death,  with  or  without  gastric 
symptoms.  The  ulcerative  and  diphtheroid  types  are  less  often  at- 
tended by  vomiting,  but  run  a  fatal  course  of  days  or  weeks. 

4.  Chronic  dyspeptic  disturbances  often  occur  with  gastric  dilata- 
tion. The  onset  is  gradual  or  it  may  directly  follow  the  acute  forms. 
The  stools  are  green  or  gray,  contain  mucus,  gas,  and  sometimes  pus 
and  tissue  shreds.  Food  and  fluid  are  not  absorbed,  or  absorbed  in 
part  only;  undigested  food  particles  and  fatty  stools  are  observed; 
mucus  is  not  common  in  marked  cases  of  intestinal  atrophy.  Vomiting 
is  rather  frequent.  There  is  usually  but  little  general  disturbance,  no 
fever,  and  little  or  no  colic.  The  scales  show  marked  loss  in  weight 
and  in  some  cases  the  emaciation  may  become  extreme  (psediatrophy, 
athrepsia),  the  muscles  becoming  weak,  the  voice  faint,  the  eyes  luster- 
less,  the  face  of  the  "Voltaire  type,"  and  the  abdomen  distended. 
Death  results  from  marasmus  or  intercurrent  infections. 

Preventive  Treatment. — Children  should  if  possible  be  taken  to 
the  country  in  the  hot  months.    Excessive  swaddling  is  to  be  avoided. 
Dtet.— (a)  Human  milk  is  superior  to  all  others,  and  if  the  mother 
cannot  nurse  her  child,  a  wet-nurse  should  be  procured  if  possible,  as 
few  cases  of  stomach  and  bowel  disease  occur  in  breast-fed  infants. 
The  wet-nurse  must  be  carefully  examined  for  syphilis  and  tubercu- 
losis. The  milk  from  the  breast  should  spurt  freely  in  several  streams. 
A  weak  child  may  become  dyspeptic  even  at  the  breast,  and  a  fraction 
of  a  grain  of  calomel  and  magnesium  carbonate  give  the  most  rapid 
^ef.  Other  children  thrive,  even  when  the  stools  are  green,  for  which 
Heubner  blames  the  digestion  of  the  infant.     Sometimes  colic  and 
V^psia  in  the  child  are  due  to  menstruation,  beginning  of  pregnancy, 
^dtement,  lack  of  exercise,  or  alcoholic  indulgence  in  the  nurse  or 
Mother.    If  a  wet-nurse  cannot  be  obtained,  (6)  cow*s  milk  or  some 
Prepared  food  must  be  used,  but  most  of  the  latter  are  objectionable 
'because  their  carbohydrates  are  not  dextrinized,  as  shown  by  the  iodine 
^t.    Cow's  milk  differs  from  human  milk  in  many  details;  its  con- 
^mination  is  far  more  likely,  whence  the  importance  of  pure  milk  and 
^erilized  nipples  and  bottles.    Human  milk  contains  about  1  per  cent. 
^f  proteids,  4  per  cent,  fats,  and  7  per  cent,  of  milk  sugar,  but  in  cow's 
prilk  the  percentages  are  respectively,  about  3.5,  3.5  and  6  per  cent. ; 
^  cow's  milk  the  casein  constitutes  80  per  cent,  of  the  proteids,  which 
^i^  physically  and  chemically  different  in  mother's  milk;   e.g.,  they 
^ntain  more  whey  proteid  and  more  of  certain  relatively  uninvesti- 
gated substances,  as  nucleon.     In  cow's  milk  the  ferments  and  fats 
ait  different  and  the  mineral  salts,  especially  phosphates,  are  increased 
^hich,  as  Blauberg  has  shown,  increases  the  difficulty  of  digestion. 
The  first  objection  is  the  high  percentage  of  proteid  (casein),  which 
^ust  be  predigested,  or  otherwise  the  milk  must  be  diluted.    Simple 
^lution,  however,  necessitates  giving  too  much  water  or  reducing  the 
^t  and  milk-sugar,  fat  being  essential  not  only  as  a  food  but  as  an 
^crgizer,  and  milk-sugar  being  important  because  the  Bacillus  lactis 
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aerogenes,  operating  upon  it,  produces  lactic  acid,  which  is  iniuical 
to  pathogeuic  bacteria  in  the  bowel.     In  modification  of  milk  or  in 
substitute  feedincfj  then,  the  proteid  of  cow's  milk  must  be  rtdiutvdt  foi 
added  in  the  farm  of  cream,  and  milk-sugar  added  to  attain  the  normal 
percentage.    The  milk  may  be  diluted  with  thin  oatmeal  water,  as  a 
diastase  ferment  is  present  earlier  and  in  larger  amounts  than  pre- 
viously admitted,  though  nature  doubtless  has  her  designs  in  ^v 
holding  carbohydrates  from  mother's  milk.     The  fats  of  Hoist*     _ 
Durham,  Devon,  and  common  breeds,  can  be  better  emulsified  ihjm 
those  of  Jerseys  and  Guernseys,  which  contain  more  volatile  glyceric!^ 

TssoRcncAL  BAftia  for  Fesdiko  A  R^AMJ^wt  Infjuht. 
(Aeoordinc  to  Roteh). 


1 

Proteids  if 
split. 

Amount  at 

eaeh  feediiic;^ 

in — 

^« 

1               Aoa. 

F»t. 

Bufu-* 

Pro- 
taids. 

111 

1^ 

:JI 

Whey 

tttdfl* 

Owe- 
inogao. 

Otinem, 

C.  e. 

Premature..**. 

1.00 

4.O0 

0.25 

0.25 

0.2fi 

.H 

4*25 

^.^ 

Preiimtiir*. 

1.50 
2,00 

4.50 

6.00 

0.26 
0.50 

0*50 
0.50 

0.26 
0.25 

4-25 
30 

ft9 

At  term, , .  .  , 

End  of  second  week  . .  . 

2.50 

5.50 

O.fiO 

0*50 

0*26 

li 

45 

a 

10         ■ 

Eod  of  rhird  week...  .  , 

3.00 

0.00 

0.75 

0.75 

0.25 

2 

60 

2 

End  uf  fourth  week* . , . 

3,50 

6.50 

1. 00 

0.75 

0.60 

n 

75 

2 

End  of  sixth  w«*«k 

4.00 

7JJ0 

1.00 

0.90 

0.00 

3 

00 

End  of  eifEhth  week    ... 

4.00 

7.00 

1,23 

0,90 

0.75 

H 

105 

2f 

End  of  twelfth  wcsek. .  , 

4.00 

7.4J0 

1.60 

0.90 

1*00 

4 

120 

3| 

End  of  four  montlia  .  .  . 

4.00 

7  00 

1.50 

0,76 

1.25 

It 

135 

Sf 

End  of  five  months-.  ,  . 

4.00 

7.00 

1*75 

165 

3 

End  of  six  months 

4.00 

7.  DO 

2.00 

0 

180 

3 

End  of  eight  months  ,. 

4.00 

7.00 

2.50 

7 

310 

3 

Eud  *^t  nine  nioiiths  - .  - 

4.00 

7.00 

3.Q0 

8 

240 

3 

End  of  ten  months  .... 

4.00 

0*00 

3. DO 

9 

240 

3 

End  of  eleveo  months  . 

4*00 

5.00 

3*00 

10 

300 

3 

End  of  twelve  mouths  . 

4*00 

4*75 

3*50 

10 

300 

3 

"The  data  given  above  are  simply  a  guide  to  the  rules  for  the  ^^^^^ 
ing  of  the  average  healthy  baby;   they  are  only  approximate,  and#^^. 
intended  to  be  followed  in  cases  of  difficult  feeding  without  due  cC^ 
sideration  to  the  individual  requirements,** 

Quite  low  dilutions  should  be  given  at  first,  and  they  should  be 
ually  increased.    Attention  should  be  given  not  only  to  digestion 
to  niiirition,  the  proper  estimate  of  which  is  determined  by  regul 
w^eighing.    Sterilization  of  milk  destroys  certain  ferments,  as  the  renB 
enzyme,  besides  protective  substances  (Ehrlich)^ 

Treatment   of  Acute   Dyspepsia*^ (a)  The  stimuxch   should 
washed  ont,  if  toxic  symptoms  are  at  all  marked  (Heubner); 
water  or  a  1  to  3,000  resorcin  solution  should  be  used.     (6)  Cfli 
gr.  ss  and  magnesium  carbonate  gr.  j  every  three  hours  for  abo' 
three  doses^  or  one  dose  of  castor  oil  (5ss  to  j)  should  be  administ 
(c)  The  bowel  should  be  flushed  with  warm  water;  one  pint  is  sufficie- 
in  children  of  one  year,  or  somewhat  larger  quantities  in  children  t« 
years  old.     {d)  Food  should  be  withheld  (Czerny)  for  one  or  two  day^^^ 
and  plenty  of  boiled  water  only  should  be  given.     Albumin  wat^^'V" 
which  consists  of  the  whites  of  two  eggs  beaten  in  a  pint  of  waLc/V 
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txiAj  then  be  given,  and  thin  arrow-root  water,  beef  juice,  and  pepton- 
i^^A  milk,  may  gradually  be  administered  until  the  green  color  of  the 
s-^ools  changes  to  a  normal  yellow-brown,  (e)  Other  medication  is 
lE^vally  superfluous.  Lesage  recommends  that  lactic  acid  be  given  for 
alkaline  green  stools,  3j  of  a  two  percent,  solution  (p.c).  Resorcin 
^    grain  and  dilute  hydrochloric  acid  wi  v  may  be  given  after  meals. 

Treatment  of  (Dominating)  Enteritis. — If  the  case  is  seen  in  the 

e£tx-ly  stages,  a  calomel  purge  should  be  administered,  and  the  sUymach 

v^€M^hed  out;   and  in  all  cases  feeding  must  he  suspended  as  outlined 

alcove.    The  child  should  have  plenty  of  boiled  water,  and  cool  appli- 

c&'tions  to  the  skin  are  indicated  unless  the  extremities  are  blue  and 

cool.    Tannigen  or  tannalbin  may  be  given  in  relatively  large  doses, 

10  to  15  grains,  several  times  daily,  even  in  the  very  young,  and  may 

often  be  combined  with  minute  doses  of  calomel  (gr.  rfo).    As  in  enter- 

ifis  of  adults,  bismuth  subnitrate  is  given  in  large  doses,  3ss.    Bismuth 

salicylate,  in  doses  of  ^  to  1  grain,  is  also  given.    If  these  are  ineffective, 

opium  (A  grain)  may  be  administered  for  several  doses. 

Treatment  of  Cholera  Infantmn. — Food  should  be  withheld.    Lav- 
age of  the  stomach  and  bowels  is  ineffective,  .unless  it  is  done  in  the 
earliest  stages.    There  are  three  WMin  indications:    (a)  f,uid  must  he 
restored  to  the  tissues;    this  is  possible  only  by  subcutaneous  saline 
tmnsfusions  which  support  the  heart,  fill  the  vessels,  stimulate  the 
Jddneys,  and  eliminate  the  toxins;    (6)  cardiac  stimulation,  by  hypo- 
dermics of  strychnine  iio  to  uJo  grain,  and  by  camphor  and  local 
*^^at;  champagne  may  be  given  to  quiet  the  vomiting  and  support 
ttie  heart;  brandy  and  whiskey  are  given  in  doses  like  those  employed 
i*^  bronchopneumonia  (q.v.),  though  Heubner  believes  that  alcohol 
^^rtier  injures  the  intestinal  epithelium;    and  (c)  secretion  must  he 
^^€eked  by  administration  of  5  minims  of  paregoric  every  four  hours, 
^*  small  enemas  of  starch  and  laudanum  (10  minims),  or,  which  is 
^ore  effectual,  of  morphine  dio  grain  for  a  child  one  year  old).    In 
^*^«  fortunate  cases  which  rally,  nourishment  can  be  resumed  only 
^^th  die  greatest  caution.    The  serum  treatment  is  of  uncertain  value. 
The  Treatment  of  (Dominating)  Oolitis.— This  is  much  like  that 
^*  dysentery,  and  includes  the  measures  above  indicated.    Flushings 
^'^th  normal  salt  solution,  1  per  cent,  tannin  or  1  to  1,000  salicylic 
^d  may  be  employed.    Tannigen  and  bismuth  should  be  given  freely. 
The  Treatment  of  Chronic  Dyspepsia. — Treatment  in  institutional 
^ses  begins  with  nursing;   one  wet-nurse  can  nurse  several  children. 
*^vage  of  the  stomach  with  two  to  three  ounces  of  plain  warm  water, 
Dormal  salt  solution,  or  1  per  cent.  Carlsbad  salts  solution,  increases 
^  functional  activity  of  the  stomach.     The  extract  of  mix  vomica 
stimulates  secretion  (gr.  A  or  according  to  the  child's  wei<i:ht\    The 
food  must  be  given  in  the  smallest  amounts  compatible  with  main- 
tenance of  weight  and  energy. 
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(G).  APPENDICITIS.  ^H 

Befinition, — Appeodicitis,  the  chief  abdominal  malady,  is  an  iaffSfl 
mation  of  the  vermiform  appendix,  m 

History. — ^Fitz  in  1886  drew  attention  to  the  subject,  and  coined  t| 
name.  Appendicitis  was  previously  confused  with  typhlitU^  or  inHari 
mation  of  the  cteeum ;  though  typhhtis  does  exist,  it  is  rare,  and  tk 
term  ** perityphlitis**  shouhJ  be  entirely  discarded.  Our  pre5€| 
knowledge  of  appendicitis  is  largely  due  to  the  work  of  Americaii  sii 
geons,  Willard  Parker,  who  first  (1867)  advocated  operation »  SaiM 
Bull,  McBurney,  Keen,  Senn,  Murphy,  Weir,  Morton,  White,  Deftvf 
antl  many  others.  ( 

Etiology. — 1.  Predisposing  Factors » — (a)  The  appendix,  being 
functionless  vestige  of  the  ca*cum^  is  inherently  less  resistant,  (b) 
lumen  is  smallest  at  its  cwcal  end,  which  favors  retention  of  foreij 
bodies,  promotes  microbic  growth,  and  decreases  or  suspends  draini 
into  the  boweK  (c)  The  me^o-uppendix,  which  conveys  the  blood 
the  appendix,  is  shyrfer, than  the  appendi^r,  which  therefore  curbs; 
blood  supply  is  then  easily  altered  by  appendiceal  oedema  and  infiltH 
tion.  (d)  Foreign  bodies  and  faecal  concretions  may  produce  erosiol 
which  apparently  promote  microbic  access  and  therefore  inAai 
mation.  In  J,  B*  Murphy's  series  of  2,140  cases,  foreign  liodiea  n 
found  in  about  20  per  cent,  and  ftecal  concretions  in  38  per  cent,  J 
Mitchell  found  foreign  btjdies  in  7  per  cent,  of  1,400  cases  of  appeni 
citis,  and  Louis  J.  Mitchell  in  1,600  autopsies  found  them  in  abcK 
1  per  cent.  Foreign  bodies  include  seeds,  capsules,  gall-stones,  pia 
nails,  shot,  fish*bones,  etc.  (e)  Age — Over  50  per  cent,  of  the  i 
occur  in  persons  under  twenty  years  of  age,  and  30  per  cent,  in  thq 
between  twenty  and  thirty.  It  is  rare  ui  infancy,  and  with  advancil 
years  obliteration  and  atrophy  lessen  its  frequency.  (/)  Sex — Mai 
constitute  about  80  per  cent,  of  cases;  in  women  it  is  thought  th 
an  extra  blood  supply  from  the  ovary  lessens  the  results  of  inffctio 
though  this  supposition  is  disputed,  and  Murphy's  large  series  sho' 
but  a  slight  preponderance  in  males,  ig)  Other  factors  are  train 
and  severe  exertion,  which  are  causal  in  a  small  number  of  c 
exposure,  which  is  a  frequently  alleged  factor;  and  enteritis,  whi 
is  seldom  a  conspicuous  prodrome,  whence  errors  in  di<*t  iirr  of 
etiological  importance* 

2.  Bacteriology. — ^The  colon  bacillus  is  the  most  frequent  1 11144 
and  is  found  in  SO  per  cent,  of  cases » though  probably  in  i^mt  of  tin 
it  has  overgrown  some  other  causal  organism.  Next  is  the  staph 
coccus,  the  \irulent  streptococcus,  then  the  pneumococcus,  proii 
and  pyocTaneus.  Less  frequently  the  typhoid,  tubercle^  influenza,* 
actinomycosis  organisms  are  found;  Fitz  found  5  typhoid  pt^rfuratj 
of  the  appendix,  and  Fenwick  in  a  collection  of  2,000  ca.H\s  of  pbtb 
recorded  50  per  cent,  of  tuberculous  ulcerations  in  the  l>owel,  of  wh 
but  0.8  per  cent,  were  in  the  appendix. 
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Symptomatolofi^  and  Patholofi^. — l.  The  Early  Olinical  Oourse.— 
The  on^et  is  precipitate,  is  without  prodromes  in  most  cases,  and  is 
characterized  by  the  four  main  symptoms  upon  the  sequence  of  which 
Murphy  has  placed  especial  stress,    (a)  Sudden  severe  abdominal  pain, 
the  intensity  of  which  ranges  between  colic  and  agony,  is  nearly  always 
due  to  acute  retention  within  the  appendix  caused  by  the  occlusion  of 
the  caecal  end,  and  resembles  the  pain  of  retention  in  acute  otitis  media. 
It  is  felt  over  the  right  lower  abdominal  qv4xdrant  or  over  the  pit  of  the 
stomach,  and  may  even  radiate  along  the  genitocrural  nerve  to  the 
^tis,  which  is  sometimes  retracted.    Reaching  its  greatest  severity  in 
*  few  hours,  the  pain  persists  imtil  the  pressure  of  the  pus  is  relieved, 
^hich  is  accomplished  by  drainage  into  the  bowel,  perforation,  or 
gangrene.    Sudden  relief  from  pain  is  most  ominous,  as  it  often  indi- 
^tes  gangrene.    (6)  Nausea  and  vomiting  result  reflexly  from  occlu- 
sion and  follow  within  a  few  hours  after  the  pain,     (c)  Abdominal 
^^ndemess  soon  develops,  is  rather  general  at  first,  and  is  often  associated 
with  a  cutaneous  hyperaesthesia  (Sherrin),  which  covers  like  half  a 
prdle  the  right  lower  abdomen  from  the  spine  to  the  mid-line.    The 
right  rectus  muscle  resists  palpation.    A  little  later  the  general  tender- 
ness disappears,  leaving  weU-localized  tenderness  over  the  appendix; 
this  point  is  almost  always  in  the  right  lower  quadrant  of  the  abdomen, 
at  McBumey's  point  (about  two  inches  from  the  anterior  superior  iliac 
8pme  in  a  line  drawn  between  it  and  the  navel),  or  a  little  below  it  in 
•idults  or  above  it  in  children;   less  frequently  the  tender  point  may 
be  found  in  the  loin,  in  the  pelvis  (5  per  cent.),  near  the  bladder, 
i«ctum,  or  uterus  on  rectal  or  vaginal  examination,  near  the  gall- 
bladder, or  very  exceptionally  on  the  left  side  of  the  abdomen,  or  in 
bemial  sacs,  all  of  which  correspond  to  possible  variations  in  appendic- 
^f  location.    Pressure  with  the  hand  on  the  left  half  of  the  abdomen 
<*usespain  in  the  right  side  when  the  pressure  is  relieved.    Palpation 
^^  be   made  gently,  lest  rupture   occur.    In  the  early  stage  of 
appendicitis  it  sometimes  seems  as  though  a  tumor  could  be  felt, 
"^ourii  it  is  usually  only  the  contraction  of  the  abdominal  muscle. 
(*)  fever  is  almost  invariably  present  in  the  early  stage  of  acute  forms, 
^i  develops  in  a  few  hours  to  a  day,  according  to  the  severity  of  the 
infection.    An  initial  chill  is  rare.    The  temperature  rises  to  lOP-102® 
*od  even  higher  in  some  virulent  types  or  in  children.     It  signifies 
*Ptie  absorption,  and  may  cease  suddenly  in  gangrene  or  gradually 
^  nipture,  and  may  slowly  recur  from  extension.    It  does  not  signify 
^^*ssation  or  absence  of  pus  formation,  as  abscess  or  peritonitis  may 
^^xist  with  low  temperature.    There  may  be  other  early  symptoms. 
The  pulse  usually  follows  the  temperature  curve,  though  the  author 
™  seen  it  remain  normal  in  cases  of  extensive  early  gangrene.    The 
Jeakocyte  count  runs  parallel  with  the  fever,  and  often — though  not 
always — measures  the  sepsis;    leukocytosis  may  amount  to   12,000, 
25,000,  or  even  50,000,  but  no  confident  reliance  can  be  placed  on  its 
•bsenee  as  an  assuring  sign  nor  on  its  presence  as  an  indication  for 
operation.    Constipation  is  present  in  most  cases.    The  urine  is  often 
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febnle»  scanty,  and  usually  contains  indican  and  sometimes  albumin; 
dysuria  may  result  from  appendicitis  in  the  pelvis*  Profuse  bowel^ 
hemorrhage  has  been  recorded.  In  Dieulafoy's  toxtemie  type  toxiemiaflj 
may  obscure  the  local  symptoms,  ^ 

2.  The  Later  Olimcal  OouTBe.^ — (a)  The  inflammation  subsides 
gradually  by  drainage  into  the  csecum*  Though  the  iDflammation  may 
be  very  circumscribed,  the  appendix  rarely  returns  to  a  completely 
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F%i.  37  ft&d  38.  ObUt«rat{zift  Append icitin.     Fiff.  39.  Obliteratinfr 

ment.     Fig.  40.  Obliteratios  AppecidiritiaT&t  R} .  with  calcul  ;  ; «   .  t 

bondinK,  oblitermtioo  aod  diatal  distention.     FiA.  42.  App<  •    *        ,  j   ,sa| 


tjormal  condition;    it  suffers  necrosis  and  ulceration  from  mirTob«*» 
from  fsecal  concretions,  or  both,  which  leave  the  appendix  tnfiltnited^ 
thickened,  rigid  and  more  or  less  constricted  at  one  or  more  potBt 
The  mucous  membrane  may  be  wholly  substituted  by  gimiiula^ 
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tissue.     Sometimes  the  lumen  is  entirely   obliterated    (appendicitis 
obliterans).    Occlusion  at  its  intestinal  end  causes  a  cyst-like  swelling 
as  large  as  the  thumb  or  even  as  a  sausage.    Adhesions  to  the  abdom- 
inal wall  and  gut  are  common.    (6)  After  a  few  days  a  localized  peri- 
tonitic  abscess  very  frequently  forms,  usually  over  the  psoas  muscle 
at  the  angle  between  the  ileum  and  ccecum,  but  occasionally  over  the 
unusual  localization  of  the  appendix  {v.s.  under  Pain).    The  appendix 
perforates,  generally  near  its  middle  point  at  the  mesenteric  attach- 
menty  from  necrosis  or  gangrene^  and  a  localized  abscess  of  yellow, 
thick,  offensive  pus  forms;   when  the  abscess  is  well  demarked,  the 
pain,  fever,  and  pulse  rate  decrease.  A  well-defined  tumor  may  develop, 
over  which  no  peristalsis  occurs;    dulness  or  tympany  are  elicited 
according  to  the  depth  of  the  tumor  or  its  fluid  or  gaseous  contents; 
fluctuation  is  present  only  in  very  large  abscesses;    the  tumor  in 
iri  lections  due  to  the  colon  bacillus  consists  more  largely  of  infiltration 
tban  of  pus.    In  the  incised  abscess  the  green  or  black  and  totally 
gstngrenous  appendix  may  be  seen,  or  it  may  be  diflScult  to  find.    The 
abscess  may  form  without  any  symptoms  other  than  those  of  the  onset. 
The  restdt  of  the  abscess  may  vary  greatly:   (i)  it  may  rupture  into  the 
intestine  which  forms  its  wall  (2  per  cent.),  and  may  possibly  carry 
tbe  appendix  with  it;    (ii)  it  may  rupture  into  the  urinary  tract,  of 
wtiieh  cases  nearly  one-half  are  fatal;    (iii)  it  may  cause  thrombo- 
phlebitis purulenta,  and  any  or  all  of  the  manifestations  of  septico- 
Eycemia  may  follow,  as  secondary  fever,  suppurative  pylephlebitis, 
ver  abscess,  subphrenic  abscess,  and  vomiting  of  blood;   (iv)  it  may 
rupture  into  the  retroperitoneal  tissue,  which  is  followed  by  high 
teraperature;  and  all  possible  extensions  may  occur,  as  into  the  groin, 
the  scrotum  with  external  rupture,  the  pelvis,  the  pararenal  tissue,  the 
pleura  (84  per  cent,  are  right-sided),  the  lung,  gluteal  region,  back, 
™P  joint,  etc.;  and  (v)  it  may  rupture  into  the  free  peritoneal  cavity. 
^^)    The  third  cardinal  issne  is  diffuse  septic  peritonitis,  which  is  recog- 
**^^ed  by  all  its  imfortunate  and  unmistakable  symptoms;   these  are 
*  sudden  fall  of  temperature  followed  by  a  secondary  fever,  diffuse 
'^pladng  localized  tenderness  and  rigidity,  sudden  hyperleukocytosis, 
P^'^istent  projectile  vomiting,  rapid  pulse,   Hippocratic  fades,  and 
f^Hapse  from  profound  intoxication.    It  most  often  follows  the  local- 
^^^  abscess,  but  may  occur  directly  after  a  gangrene  which  is  so 
^Udden  as  to  allow  of  no  protective  adhesions,  or  after  perforation 
^^m  a  foreign  body  in  the  appendix  without  infection;    the  latter 
^^rs  in  about  1  per  cent,  of  cases,  according  to  Murphy.     This 
^ter  distinguishes  variations  due  to  the  type  of  infecting  organism: 
^)  The  staphylococcic  peritonitis  which  produces  generally  but  little 
P^»  or,  if  any,  a  seropurulent  fluid;   it  forms  a  plastic  lymph  which 
P^vents  absorption  for  a  short  time,  but,  as  the  peritoneum  becomes 
•braded,  leads   to   intoxication;    this  is  evidenced   l)y  coUapse,  an 
•Dxious  expression,  and  by  diarrhoea,     (ii)  The  streptococcic  form, 
vbich  produces  no  pus, but  causes  a  granular, blistered,  dry  peritonitis, 
which  is  quickly  followed  by  rapid  pulse,  talkative  delirium,  and  tym- 
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pany.  (iii)  Colon  infection,  which  produces  an  abundant,  creamy^ 
thick,  offensive  pus,  and  slowly  causes  €Jeath  after  great  deprenHion, 
low,  muttering  delirium,  somnolence,  and  low  arterial  pressure. 

3.  The  Mare  Remote  Sequences, — Intestinal  strangulation  bv  adhe- 
sions, deformity,  and  traction  from  chronic  changes  in  the  appendix, 
and  intractable  intestinal,  neurasthenic,  and  nutritional  disturbances, 
may  result  from  chronic  appendicitis. 

In  children  the  onset  is  usually  very  abrupt;  the  vomiting  is  repeated, 
the  pain  is  greater,  the  appendix  is  more  often  palpable,  diarrhoea  is 
more  common,  and  the  percentage  is  greater  (than  in  adtdts)  of  diffuf^e 
peritotntis,  probably  because  the  omentum  is  less  able  to  envelop  ihe 
appendix.  In  aged  persofis  gangrene  is  more  frequent  than  it  is  in 
youth  Of  middle  life. 

Diagnosis. — The  diagnosis  depends  on  the  four  cardinal  symptoms 
of  onset,  in  the  se€|uence  named;  rrz.,  pain,  nausea  or  vomiting, 
abdominal  tenderness,  and  temperature  (Murphy),  followed  by  leu- 
kocytosis and  the  other  secondary  manifestations,  and  by  the  develop-  M 
ments  of  the  later  course,  as  circumscribed  abscess  or  diffuse  peritonitis.  ™ 
If  all  these  symptoms  are  considered  separately,  an  analysis  is  nec*essary 
of  every  abdominal  lesion  causing  pain  alone,  vomiting  alone,  tem- 
perature, sensitiveness,  abscess,  tumor,  disease  in  the  right  lower  abdom* 
inal  quadrangle,  perforation,  or  peritonitis.  While  the  existence  of  an 
acute  typhlitis  cannot  be  questioned,  it  is  very  rare  and  should  seldom 
receive  any  consideration. 

Pain  occurs  in  gall-stones,  renal  calculi,  tabetic  crises,  internal 
incarcerated  hernias,  epigastric  hernia,  intussusception,  gastric  or 
duodenal  ulcer,  tuberculous  peritonitis,  stone  or  torsion  of  the  ureter 
(DietPs  crisis  in  floating  kidney),  uremia,  colica  mucosa,  acute  pan- 
creatitis, the  crises  of  angioneurotic  oedema,  pelvic  peritonitis,  rupture 
of  extra-uterine  pregnancy,  twisted  pedicles  (ovarian  tumors),  pyoail- 
pinx,  dysmenorrhcea,  and  the  reflected  pain  of  vertebral  diaeiast, 
pleurisy,  and  pneumonia.  Fever  in  typhoid  precedes  the  local  symp- 
toms. These  affections,  as  well  as  gravitating  abscesses,  infected 
urachus,  lesions  of  the  abdominal  wall,  cancer,  hysteria,  and  hypo* 
chondriacal  fear  of  appendicitis,  are  almost  invariably  excluded  by 
regarding  the  sequence  of  symptoms  and  by  a  careful  general  ex&rai* 
nation.  In  appendicitis  lari>ata  (Ewald),  pain  is  slight  or  sbsestt 
and  there  may  be  diarrhoea;  the  thickened  sensitive  appendix  is  olten 
palpable. 

Exploratory  puncture  is  absolutely  contra-indicated. 

Prognosis. — The  prognosis  is  most  uncertain,  because  (a)  there  is  no 
safe  criterion  for  early  diagno.sis  of  the  type;  (b)  the  symptoins  and 
signs  are  not  proportionate  to  the  actual  lesions — f .  j.,  light  ca.*^t 
cally  may  prove  to  be  the  most  severe  anatomically;  (c)  aj  i 
improvement  to  the  experienced  observer  is  often  only  the  onset  ot 
alarming  complications,  which  are  in  reality  less  complications  than 
essential  parts  of  the  disease;  Dieulafoy  well  calls  them  *' treaeheroui 
lulls**  iaccalmies  (raitre^^es);    (d)  though  appendicitis  often  subsidies 
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clinically,  recovery  is  seldom  complete  anatomically,  whence  recurrence 
(chronic,  relapsing,  or  residual  appendicitis)  often  occurs  in  a  more 
severe  form  in  24  per  cent.  (Hawkins)  to  44  per  cent,  of  cases  (Fitz). 
Treatment. — Cases  of  appendicitis  may  recover,  temporarily  (70   to 
80  per  cent,  or  perhaps  more),  but  it  is  impossible  to  predict  which  ones 
-will  do  so.    Personal  prejudice  was  formerly  against  early,  frequent,  or 
-universal   operative  treatment  as  advocated   by   many,   as   Deaver, 
JJMurphy,  Holmes,  and  others.    After  testing  and  seeing  tested  the  so- 
^i^alled  medical  treatment,  consisting  of  rest,  starvation,  laxatives,  and 
^:^ther  placebos,  and  seeing  gangrene,  peritonitis  with  low  temperature, 
^^aJid  even  death,  occur  in  **mild"  cases,  the  conviction  is  inevitable  that 
^M  ppendiciiis  is  always  surgical^  regardless  of  type,  time,  or  tendencies, 
^s^nd  a  surgeon  should  at  once  be  associated  with  the  internist  or  prac- 
-r:i  tioner  in  every  case.    Medical  treatment  is  out  of  date  and  recovery 
c.s.xider  it  is  due  to  good  fortune  alone.    The  so-called  indications  for 
c^jDeration  are  too  often  signs  of  irreparable  damage.     Of  course  the 
results  of  operation  depend  upon  the  experience  of  the  operator. 
IT'liough  this  is  not  the  place  for  discussion  of  technique,  or  of  the 
Z'WM^icatum  for  simple  drainage  or  appendicectomy,  the  following  points 
ocmfiy  be  given:    (a)  Early  operation  within  one  to  two  days  of  onset  is 
a. trended  by  the  least  danger.     (6)  Many  operators  dislike  to  operate 
l>^t;ween  the  second  and  eighth  days  or  other  arbitrary  limits,  but  this 
position  implies  that  the  clinician  can  diagnosticate  the  anatomical 
clxanges  which  are  present;  gangrene,   thrombophlebitis,  imminent 
yiipture,  etc.,  cannot  be  excluded;    in  this  period  simple  drainage  is 
iadicated — possibly,  too,  appendicectomy,  if  the  appendix  obtrudes  in 
^^  field  of  incision;  lavage,  exploration,  and  protracted  operation,  are 
dangerous,    (c)  In  later  cases y  when  there  is  apparent  regression,  treat- 
^^nt  may  be  more  conservative;  complete  demarkation  may  be  waited 
f^*",  but  even  in  such  cases  thrombophlebitis  or  rupture  into  the  general 
Peritoneum  may  intervene,     (d)  In  cases  of  diffiise  peritonitis  incision 
^^  simple  drainage  are  indicated  unless  the  patient  is  moribund.    The 
Patient  is  placed  in. the  semi-sitting  posture  (Fowler)  and  given  frequent 
^^  Constant  normal  salt  enemas  (Murphy).    Many  cases  recover  (see 
°£itiTONiTis).     (e)  After  the  attack — Murphy's  reasons  for  operation 
*re:    "First,  after  an  attack  of  appendicitis,  the  patient  is  prone  to 
J^Urrence;    second,  upward  of  60  per  cent,  of  the  cases  operated  on 
y  tne  in  the  intermediate  stage  had  had  more  than  one  attack;  third, 
^  the  large  proportion  of  the  cases  in  which  there  was  only  incision 
*"d  drainage  of  the  abscess  (which  was  a  procedure  frequently  recorded 
"y  Hie  in  my  first  three  hundred  cases)  the  attacks  recurred  (in  one 
P*^ent  I  drained  a  peri-appendical  abscess  on  three  different  occasions, 
wways  with  severe  sepsis,  before  I  succeeded  in  inducing  the  patient  to 
w^e  in  between  attacks  to  have  the  appendix  removed);  fourth,  the 
pathological  changes,  such  as  adhesions,  flexions,  and  stenosis,  follow- 
ing a  primary  attack,  very  much  favor  a  recurrence;  fifth,  even  if  there 
wcTe  no  danger  of  recurrence  of  the  inflammatory  conditions,  the  adhe- 
fflons,  fixations,  stenoses,  flexions,  and   retentions  in   the  appendix, 
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produce  sufficient  disturbance  of  the  digestive  tract  to  neces8itati6 

operation  for  their  prtn^ention;  sixth, recurrent  infections  are  praciiq 
as  dangerous  as  primary  attacks  (one  patient  died  in  the  seventh  attiu 
seventh,  the  appendix  can  be  removed  without  danger/'  Dennis  sti 
that  under  medical  treatment  the  mortality  is  16  per  cent.,  fela| 
occur  in  30  percent,,  and  diffuse  peritonitis  causes  100  per  cent, ^  mof 
ity;  under  surgical  treatment  4  per  cent,  die, there  are  no  relapses,  i 
30  per  cent,  of  cases  of  peritonitis  recover. 


(H).   INTESTINAL  OBSTRUCTION. 


4 


Etiology* — Obstruction  of  the  bowels  may  be  due:    (i)  to  mi 

susception,  the  most  frequent  cause,  which  is  due  to  invagination  of  j 
part  of  the  bowel  into  another;  (ii)  to  strangulation,  which  ranks  n^ 
(lii)  to  twists  (volvulus)  and  knots;  (iv)  to  strictures;  (v)  to  tum^ 
(vi)  to  foreign  bodies;  (vii)  to  dynamic  (paralytic  and  .spaai 
obstruction*  Hie  figures  quoted  below  are  from  Fitz's  series 
cases,  Leichten stern's  1,134  cases  and  Treves*  series. 


I.  Intussusception,     (Invagination.) 


This  is  the  most  frequent  form  {30  to  40  per  cent.)  of  acute  obstii 
tton.  The  external  part  (the  intussuscipiens  or  vagina)  receives  tat 
the  intestine  just  above  uhe  intussusceptura  or  invaginatum)*  1 
actual  eau-se  is  unkno\^'n;  it  develops  in  perfect  heahb,  in  various  at^ 
and  chronic  affections,  in  tumors  and  strictures  of  the  gut^  in  diarrh 
and  other  functional  and  intestinal  disorders,  and  in  contusion.  7 
theories  are  advanced:  (a)  that  the  gut  is  spastically  contnu: 
(Nothnagel)  and  therefore  enters  the  gut  below,  and  (b)  that  the 
below  is  paretic  (Leichten stem)*  The  author  saw  a  marked  case 
lead-colic,  which  recovered  under  operation  by  Van  Hook.  In  ac 
intussusception  50  per  cent,  occurs  under  ten  years  of  age  (Leichi 
stern  and  Fitz);  Wiggin  in  103  cases  found  50  per  cent,  in  the  foul 
fifth,  and  sixth  month  of  life.  In  chronic  intussusception  50  per  c< 
occurs  in  persons  between  twenty  and  forty  yexirs  of  age;  66  per  ct 
occurs  in  males.  PaUiologxcaUy  only  the  vital  or  inflammatofj  fij 
is  of  clinical  importance,  in  which  the  mesentery  and  its  vessels  are  | 
invaginated;  the  ''agonal"  form  occurs  during  the  death  nga^ 
chieHy  in  children,  in  the  small  gut,  is  often  multiple,  and  does  ( 
involve  the  mesentery.  The  vital  form  is  usually  single,  cle^K^etK] 
(in  99  per  cent.),  and  complete;  incomplete  forms  may  result  fi| 
polyps  or  other  tumors,  usually  benign »  which  drag  down  the  i 
There  are  three  main  forms;  (a)  the  enteric,  the  small  gut  invaginal 
into  the  small  gut,  30  per  cent. ;  (6)  the  ileocsecal,  the  small  gut 
ing  the  large  gut,  52  per  cent.  Leichtenstem  (75  per  cent  ~ 
per  cent,  Wiggin);  and  (c)  the  colonic,  the  large  gut  invag 
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the  large  gut  (18  per  cent.),  which  includes  the  colon  invaginating  into 
the  rectum;  in  rare  cases  a  MeckeFs  diverticulum  may  invaginate  into 
the  small  gut. 

Symptoms. — (a)  There  is  sudden,  severe,  reflex  pain,  which  is 
usually  umbilical  in  children  but  sometimes  occurs  elsewhere  in  adults, 
13  continuous  or  intermittent,  or  paroxysmal  in  chronic  forms  of  intus- 
susception, (b)  Early  reflex  vomiting  may  occur  in  children,  though 
in  adults  it  is  less  frequent  than  in  other  forms  of  obstruction ;  the  later 
vomiting  is  seldom  faecal  (13  per  cent.,  Pitz);  vomiting  is  more  marked 
in  high  than  in  low  invagination  and  depends  considerably  on  the 
degree  of  mesenteric  invagination  and  its  necessary  vascular  dis- 
turbance, (c)  The  stooU  are  characteristic,  showing  blood  and  mucus 
in  80  per  cent,  of  acute  and  in  50  per  cent,  of  chronic  cases;  in  108 
c&3es  collected  by  Hare  and  Martin,  blood  was  present  in  the  stools  in 
104;  the  movements  may  not  stop  at  once  but  only  after  several  evacu- 
ations. Their  evacuation  is  attended  by  severe  tenesmus  (60  per  cent.), 
©specially  in  the  young,  (d)  A  sausage-  or  egg4ike  movable  firm  tumor 
(oO  per  cent.  Leichtenstem,  61  per  cent.  Fitz)  may  be  palpated,  most 
often  over  the  ascending  or  transverse  colon,  sometimes  by  the  rectum 
or  Tagina,  and  is  occasionally  visible  at  the  anus,  where  it  has  been 
<&istaken  for  prolapse  or  polyp  and  has  been  extirpated.  It  is  most 
common  in  children,  and  in  the  ileocaecal  form.  According  to  Treves 
>t  is  nearly  always  to  be  felt  during  paroxysms  of  pain,  (e)  Meteorism 
and  a  depression  in  the  right  flank  or  ileocaecal  region  are  infrequent. 
rssaes. — Peritonitis  results  in  50  per  cent,  of  acute  and  nearly  100 
P«r  cent,  of  chronic  cases;  perforation  occurs  in  chronic  (15  per  cent.) 
^ore  often  than  in  acute  cases;  sloughing  off  of  the  gangrenous  bowel 
^^^curs  in  42  per  cent,  of  adult  cases,  and  seldom  in  children ;  in  Cruveil- 
luer's  case  three  yards  of  dead  gut  were  discharged.  Spontaneous 
'^position  and  fistula  are  very  uncommon. 


n.  Strangulation. 

This  causes  35  to  38  per  cent,  of  intestinal  obstructions.    Its  m^h- 

^^ims  are  innumerable;   it  is  generally  due  to  bands,  or  isolated 

P^iitonitic   adhesions;    Meckers   diverticulum,  the   remains   of  the 

^^phalomesenteric  duct,  which  lies  within  a  yard  of  the  ileocecal 

^^ve  and  is  sometimes  continuous  as  a  cord  to  the  navel,  has  caused 

^^ngulation  in  183  cases  (Hilgenreiner,  1902);   adhesions  from  pre- 

^Ous  peritonitis,  appendicitis,  or  salpingitis;  omental  strands  forming 

^nds  under  which  the  gut  is  caught;  holding  of  the  gut  in  abnormal 

I^sitions;  and  binding  of  coils  to  each  other.    Incarceration  may  occur 

^W  there  are  congenital  or  acquired  orifices  and  clefts  in  the  omentum 

^^  mesentery  or  under  the  suspensory  ligament  of  the  liver,  ligamentum 

^^^y  or  ligamentum  latum  uteri.     Hernias  include  strangulations  in 

^nemore  common  locations  (femoral,  inguinal,  umbilical),  or  in  the  less 

""Pquent  types  as  the  obturator,  sciatic,  lumbar,  intersigmoid,  retrocfv- 
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cal  (Rieux),  foramen  of  Wioslow,  duodenojejunal  iTreitz's  retil 
peritoneal  form),  or  diaphragmatic.  Seventy  per  cent,  of  cases  occui 
in  males,  40  percent,  between  fifteen  and  thirty  years  of  age,  90  p< 
cent,  in  the  .small  iiitestioe,  67  per  cent,  in  the  right  iliac  fossa, 
83  per  cent,  in  the  lower  abdomen  (Fitz). 

Symptoms, — ^The  symptoms  are  usually  acute  and  urgent,     (( 
Early  reflex  vonuiincf,  from  i^hock,  voiding  in  succession  the  ga^tcj 
contents,  bile,   and   fiecal   matter   which   usually  consists  of  yelloU 
brown,  or  l>lack  iluid  or  very  rarely  solid  fteceis,  is  strongly  indicative  c 
organic  strangulation;    vomiting  usually  lasts  from  the  beginning  ( 
the  end  of  the  disease;   retching  results  from  nervous  reflex  irritation 
(6)  There  is  early  severe  reflex  pain,  which  is  greatest  at  the  navel  ana 
lasts  until  collapse,  peritonitis,  or  paralysis  of  the  gut  devrlups.     (cj 
Collapse^    with    Hippocratic    expression,    weak    pulse,    and    burn  J 
breathing,  which  resembles  the  condition  in  cholera,  results  reflejc 
and  may  occur  early  from  the  disturbed  local  circulation  in  the  gut» 
later  from  peritonitis,    (d)  CoDipleie  sudden  stoppage  of  the  boweh  ui 
result  in  which  no  heces  nor  flatus  can  pass;  some  tmce^  from  the  luwl 
gut  may  pass  after  enemata,  but  no  gas.     Meteorism  of  two  kin^ 
occurs — '(i)  the  static  variety  in  which  gas  accumulates  in  loops  alK>' 
the  obstruction,  and  (ii)  the  local  variety,  in  which  the  strangulate 
loop  becomes  distended,  chiefly  because  its  circulation  is  impaire<l; 
may  be  seen  or  felt  as  an  imjrwvahle  ierute  mas9,  showing  no  peri-^tah 
and  corresponding  to  the  thick,  cedematous,  hemorrhagically  infiltrate 
and  finally  gangrenous  gut.    (e)  The  urine  is  decreased.  bet*iius4r 
the  vomiting,  lack  of  food,  and  nervous  collapse;  it  contains  indican 
the  obstruction  lies  in  the  small  gut,  and  is  tested  by  treating  wf 
Obermeyer's  solution  (2  pro  mille  solution  of  ferric  chloride  to  coll 
centrated  hydrochloric  acid)  and  shaking  with  chloroform.    Sometimi 
casts,   albumin,  or  even    hemorrhagic    nephritis,  are  observed.     ( 
Strangulation  in    some  cases  may  be  found  in  the  usual  or  acce&sibi 
hernia  locations. 

Diaphragmatic  hernia  was  first  diagnosticated  by  Leichtcnstei 
(1874);  it  is  left-sided  in  88  per  cent*,  is  congenital  or  acquired  (froi 
trauma  especially),  and  is  recognize<l  in  but  3  per  cent,  of 
cases;  its  signs  closely  resemble  those  of  pneumothorax 
BIS  OF  Pneumothorax). 

In  strangulation  and  other  acute  obstructions  (v.i,)  the  mu< 
the  occluded  area  may  become  eroded,  more  easily  penetrated 
bacteria,  ulcerated,  and  heraorrhagicaUy  infarcted,  leading  to  Qi 
perforation,  and  peritonitis. 


m.  Twists  (Yolvtilus)  and  Knots. 


Volvulus  is  a  twisting  of  the  intestine,  which  in  nearly  all 
occurs  around  the  mesenteric  axis;  twisting  of  the  gut  on  tt'ielf  is 
volvulus  occur5  in  14  per  cent*  of  obstructions  (FitJj);  68  per 
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the  cases  are  males,  usually  between  forty  and  sixty  years  old ;  it  occurs 
jn  the  sigmoid  flexure  in  66  per  cent.  (Leichtenstem),  less  frequently 
iti  the  caecum  (75  cases  collected  in  1905  by  Corner  and  Sargent),  colon 
^scendens,  and  small  gut,  and  then  especially  when  the  large  and  small 
intestines  have  a  small  mesentery;  only  three  cases  of  volvulus  of  the 
rtomach  are  recorded.  The  predisposing  causes  of  volvulus  are  a 
v-eigetable  diet  (said  to  explain  its  frequency  in  Russian  peasants), 
p^jsistent  constipation,  a  long  sigmoid  flexure  with  a  long  but  narrow 
QG^esenteiy,  and  mesenteritis.  The  twist  may  occur  through  180  to  360 
lecrees  or  more. 

Symptoms. — ^The  symptoms  closely  resemble  those  of  the  forms 
described,  especially  when  knots  form  between  two  coils  of  the  small 
intestine.     In  volvulus  of  the  sigmoid  there  is  pain  and  vomiting, 
which  is  less  marked  than  in  strangulation  or  invagination  and  is 
seldom  fsecal;  the  local  meteorism  is  more  pronounced  than  in  any  other 
type  of  obstruction,  for  the  huge  coil  of  the  obstructed  gut  passes  up- 
ward, possibly  to  the  right,  in  extreme  cases  pushes  up  the  diaphragm 
to  the  third  or  fourth  ribs,  and  seldom  shows  any  peristalsis,  which  its 
disturbed  circulation  prevents.    But  little  water  can  be   injected  into 
the  rectum.    Hemorrhagic  peritoneal  exudate  is  common. 

IV.  Strictures  (Enterostenosis). 

Strictures  more  often  cause  chronic  than  acute  obstruction,  (a) 
Conffeniial  stricture  is  even  rarer  than  the  rare  congenital  atresia 
(imperforate  anus,  ileocsecal,  duodenal,  or  sigmoid  atresia).  (6)  Cica^ 
incuii  stricture  results  from  healing  of  tuberculous,  syphilitic,  dysen- 
teric, duodenal,  and,  very  rarely,  typhoid  ulcers.  In  1904  Arbuson 
collated  129  cases  of  tuberculous  stricture,  (c)  Annular  cancer,  (d) 
compression  by  various  organs  or  tumors  (80  per  cent,  of  which  are 
pelvic),  and  (e)  traction,  are  other  causes.  (/)  Inflammatory  hyper- 
trophy of  the  mucosa  and  muscularis  is  exceedingly  uncommon. 

Byoiptoms. — The  symptoms  are  those  of  chronic  obstruction,  and 
^7  with  the  location  of  the  stenosis.  (I)  Stenosis  'of  the  small  intes- 
twie  may  occur  (a)  above  the  duodenal  papilla,  as  a  result  of  gall- 
^nes  or  duodenal  ulcer,  and  resembles  pyloric  stenosis,  from  which 
™erentiation  is  practically  impossible;  it  may  occur  (6)  in  the  duo- 
denmn  below  the  papilla,  as  a  result  of  gall-bladder  adhesions,  duo- 
"Ciial  ulcer,  tumors,  or  pancreatic  disease  (acute  pancreatitis,  tumor, 
17^);  icterus  is  frequent,  as  well  as  vomiting  of  bile  and  pancreatic 
J^ce  (which  digests  starch  and  fibrin  in  an  alkaline  medium);  other 
^ptoms  are  dilatation  of  the  stomach,  pale  stools,  very  slight  ab- 
P^iDinal  meteorism  except  over  the  epigastrium,  and  the  absence  of 
J^canuria.  (c)  Jejuno-ileac  stricture  may  result  from  healed  ulcers, 
Inflammation  in  replaced  hernias,  and  adhesions  to  the  internal  ^eni- 
**ua;  the  ulcer  stricture  may  be  multiple,  as  many  as  twelve  being 
rtcorded  in  one  case;  it  is  rerilarkable  that  extreme  stenosis  may  cause 
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no  symptoms.  There  is  constipation,  which  sometime.s  aUeniates  wii 
diarrhoea,  colic,  meteorism,  and  visible  palpable  peristalsis,  causii 
** intestinal  stiffness''  (Nothnagel)  nntil  the  obstruction  is  finally  ove 
come  by  the  hypertrophied  muscle  above  the  stricture,  when  a  gurgli 
sonnd  is  sometimes  heard.  The  colon  is  collapsed,  (II)  Strichire 
the  large  gut  is  marked  by  constipation,  which  is  significant  when 
develops  rapidly  in  a  person  not  previously  constipated  or  wh- 
eat hartics  have  no  effec*t  in  constipated  individuals;  by  paroxysmal 
colicky  pain,  even  more  than  in  stricture  of  the  small  gut,  because 
stools  are  harder;  eventually  by  nausea  and  vomiting,  which  are  suj 
cessively  gastric,  bilious,  and  stercoraceous;  by  meteorism  along  t^ 
colon  and  in  the  lumbar  region  behind,  which  it  is  usually  dull; 
increased,  even  tetanic,  peristalsis  in  the  intestinal  coils  above  t 
stricture,  which  possesses  a  distinct  localizing  value;  and  by 
evacuations  which  may  be  ribbon-like  or  sheep-stools t  and  which 
often  diagnoHtieally  overestimated,  for  they  may  occur  in  tumod 
starvation,  colica  mucosa,  and  spastic  constipation;  they  are  posstr 
neither  by  their  absence  nor  presence. 


V,  Tumors  (see  page  677). 
VI.  Foreign  Bodies. 


Foreign  bodies  caused  obstruction  in  12  per  cent,  of  Fitz'« 
(a)  Gallstones— of  which  250  obstruction  case^  are  on  record 
chiefly  in  the  upper  duodenum  or  lower  ileum, ulcerate  through  the 
bladder  into  the  duodenum  or  less  often  through  the  colon,  or  coi 
press  the  duodenum  through  a  dilated  pouch  of  the  cystic  duct.  In 
surprisingly  small  per  cent,  is  there  a  history  of  colic  (19  per  cent.) 
of  icterus.  Collapse  is  usually  not  marked,  a  tumor  is  seldom  fel 
and  the  constipation  is  often  but  relative;  indeed,  diarrhoea 
occur,  (b)  F cecal  mcLsses  are  far  more  common  than  statistics  sho' 
and  form  the  chief  obstruction  of  the  large  gut.  The  w^riier  saw 
case  of  acute  absolute  obstruction  develop  after  a  Thanksginngdii 
ner ;  there  was  f^cal  vomiting  and  severe  collapse  ;  a  mass  of 
particularly  hard  food,  measuring  two  inches  in  diameter,  was  found 
recover}^  occurred,  though  the  bowel  was  partly  necrotir.  They 
found  especially  in  the  sigmoid  (see  Coxstipatio.v). 
are  not  common.  They  form  slowly  of  phosphates,  u  ^  ^  _  xu 
organic  nucleus;  sometimes  they  are  constituted  of  bismuth,  elialk« 
iron,  or  magnesia.  They  measure  an  inch  to  nine  inches  in  diaoicls, 
and  in  one  instance  an  enterolith  weighed  four  pounds.  Though 
common  in  the  large  intestine,  they  may  develop  ii^  di%*ertirulA  of  the 
small  intestine.  (</)  Hair  tumors»  twisted  masses  of  a^carides,  frah 
seeds,  oatmeal  husks  (espeinally  in  Scotland),  stones,  and  foreifjn  bodi^ 
(in  children  or  insane  subjects),  are  possible  causes. 
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VII.  Dynamic  Ileus. 

The  above  causes  are  mechanical.  Another  form  of  acute  obstruc- 
tion is  distinguished^  namely,  dynamic  ileus  (paralytic  or  spastic 
obstruction).  Under  this  topic  may  be  included  obstruction  follow- 
ing mesenteric  embolism,  trauma,  abdominal  operations,  or  inflam- 
mation in  an  undescended  testicle;  they  are  largely  but  not  absolutely 
associated  with  acute  peritonitis.  Spasmodic  obstruction  may  develop 
in  rare  cases  without  cause,  or  in  neurotics,  in  gall-stone  occlusion, 
ulceration,  and  intestinal  crisis  of  tabes.  It  rarely  produces  fsecal 
vomiting;  Bregmann  (1901)  found  in  the  literature  20  cases  of 
hysterical  ileus. 

Diagnosis. — 1.  Of  the  Fact  of  Obstruction. — ^The  symptoms  are 
generally  unmistakable,  and  consist  of  constipation,  cessation  of  flatus, 
distention  (particularly  the  local  form),  compensatory  peristalsis  (hyper- 
trophy), and  frequently  general  reaction  (collapse).  The  hernial  sites, 
the  rectum,  and  the  vagina,  must  always  be  carefully  examined. 

2.  Of  the  Location. — ^The  uncertainties  of  diagnosis  of  location  are 
manifold,  but  the  following  table  brings  out  some  of  the  leading  cri- 
teria: 

Obstbuction  of  the  SBiALL. vs, Op  thb  Laroe  Intestine. 

General  Condition — ^Earlier   and    more        Later  and  less  impressed, 
profoundly   impressed    (reflexly)   by 
toxsmia  and  peritonitis. 

^pfeww  more  marked,  more  stormy        Signs  more  marked^  as  raeteorism  along 
onset,  more  vomiting    (both  reflex  colon  (later  becoming  general),  less 

^faecal),  more  pain.  water  can  be  injected,  more  peristaltic 

effort  and  palpable  rigid  coils,  more 
results  by  rectal  or  vaginal  examina- 
tion, more  tenesmus. 

^'»<feanuria — ^Develops    early,   and    to        Develops  later  or  not  at  aU  (also  pres- 
^'^ed  degree.  ent  m  cancer  and  peritonitis). 

"Kiie— Much  decreased.  liittle  decreased. 

3.  Of  Its  Nature. — Only  the  broadest  probabilities  may  be  considered. 

(^)  It  is  practically  impossible  to  recognize  obstruction  by  bands, 

^hemns,  Meckel's  diverticulum,  clefts,  and  internal  hernias  (except 

"i&phpagmatic).     (6)  Invagination  is  not  only  the  most  frequent  but 

^  the  most  characteristic  form,  because  of  its  sudden  onset  (in 

^Idren),  severe  (intermittent)  pain,  tumor,  bloody  stool  (very  rare  in 

li^niias  replaced  by  operation  or  taxis,  in  strangulation,  volvulus  or 

pU^tones),  tenesmus,  results  of  rectal  palpation,  and  the  exfoliation 

<rfdead  intestine,    (c)  Strangvlation  is  next  in  frequency,  and  is  diflfer- 

^tiated  from  coprostasis,  stone  occlusion,  compression,  stenosis,  and 

tumors,  by  its  more  marked  and  earlier  collapse,  its  more  severe  initial 

pain  and  vomiting,  its  greater  local  meteorism,  and  more  frequent 

hemorrhagic  peritoneal  effusion,     (d)  Volvidm  is  suggested  by  the 
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advanced  age  of  the  patient,  constipation,  relatively  slower  onset 
course,  infrequent  ftecal  vomiting,  and  the  meteorism,  which  is  great 
than  in  any  other  form  and  is  accompanied  by  little  peristalsis.    Thi 
small  amoimt  of  fluid  which  can  be  injected,  the  frequent  hemorrhagk 
peritoneal  fluid,  the  tenesmus,  and  the  slightness,  lateness  or  absence 
indicaniiria,  are  also  suggestive,    (e)  GaU-sionea  often  give  no  positi^ 
symptoms;  in  some  instances  the  lack  of  shocks  of  increased  pulse,  am 
of  meteorism,  and  the  paradoxical  intermittent  release  of  flatus  and 
faeces,  may  be  suggestive.    In  no  other  type  is  ftecal  vomiting,  coiiibin< 
with  the  passage  of  flatus  and  faeces,  so  common. 

4.  Differentiation. — Confusion  with  flatulent  colic,  gall-  or  kidni 
stones,  and  incarceration  of  the  kidney,  uterus,  or  testis,  is  av< 
because  in  intestinal  obstruction  there  is  rapid  stoppage  of  the  bowdk 
the  author  saw  one  case  of  lead-colic  with  intussusception.  The  po« 
bility  of  acute  pancreatitis  must  be  considered.  Peritonitis  is  charw 
ten  zed  by  early  fever,  early  diffuse  tenderness,  meteorism,  cessation  oi 
peristalsis,  board-like  abdominal  rigidity,  often  by  fluid  in  the  perito^ 
neum,  late  collapse,  late  fsecal  vomiting,  later  and  less  comi>let! 
struction,  and  by  frequent  singultus. 

Treatment. — In  sienosw,  w^hich  is  tjT>ified  by  ulcer  cicatrices, 
centrated  fluid  or  semi-fluid  diet  should  be  given,  and  thorough 
cation  of  solid  food  and  avoidance  of  coarse  food,  or  food  vnth 
skins,  stone,  or  gristle,  should  be  insisted  on.  Cathartics  are 
avoided,  and  the  bowels  should  be  moved  with  enemata  of  oil  or  wa^ 

Thiosinamio  has  been  recommended  to  dissolve  cicatricial  steoi 

Thiosiiinaniin      ....  .  3|. 

Glycerini .    ,  5i^, 

Acoholis  diluti ,  .    -    .  3TJ» 

M.  et  S.— Inject  8  to  15  drops  subcutaneously  onoe  daily. 


Operative  measures  may  be  instituted  for  foreign  bodies  or  forma 
nancy,  in  which  case  the  outlook  is  best  in  lesions  of  the  colon 
ileum. 

1,  Medical  Treatment  of  Obstructian. — ^In  every  case  the  physid^ 
should  at  once  divide  the  responsibility  with  a  surgeon.    In  acute  % 
especially  in  the  small  intestines^  food  causes  aggravation.    Early  i 
lavage  affords  some,  though   transitorj^  relief.     The  possibility 
chronic  jmcal  obstruction  should  be  first  eliminated  by  colonic  fltid^hing 
given  with  the  patient's  head  down  or  body  inverted;  hard  desiccated 
fieces  must  be  dug  out  with  the  finger,  with  frequent  enemaUi  to  " 
away  fragments;   in  colonic  injections  a  soft  tube  cannot  be 
easily  above  the  sigmoid,  and  hard  tubes  may  cause  perforation.  /Til 
enemata  and  colonic  inflation  with  air  occasionally  rerluce  volvulus  j 
intussusception.    Laxatives,  massage,  and  puncture  of  the  gut  vithj 
exploring  needle,  are  always  contra-indicated.     Opium  is  useful 
early  stage  to  relieve  shock;  in  moderate  dosage  it  doe^  not 
intestinal  paresis.    Stimulant  it  hypodermatically  are  frequ^iuy 
cated.    The  use  of  atropine  (Theden,  1788)  has  been  recently  rctii 
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especially  by  Batsch  (1900);  some  cases  are  relieved  by  it,  but  danger- 
ously large  doses  are  necessary. 

2.  Oparatiye    Treatment. — Medical    treatment    of    strangulation, 

intussusception,  or  volvulus,  is  of  little  value.     A  most  convincing 

statistical  argument  for  early  operation  is  Naunyn's  series  of  288  cases, 

in  which  75  per  cent,  of  recoveries  was  obtained  by  operation  in  the 

first  two  days,  while  each  successive  day  lowered  the  patient's  chances 

to  40  per  cent.,  30  per  cent.,  etc.    Obalinski  (110  cases)  reports  35  per 

cent,  recoveries,  Treves  (155  cases)  54  per  cent.,  and  Kocher  in  his 

earlier  experience  38  per  cent,  and  later  70  per  cent.  (96  cases  of  his 

oym).    Much  depends  on  the  physiological  resistance  of  the  patient. 

In  intussusception  Gibson's  figures  (239  cases)  give  53  per  cent,  as  the 

average  mortality  from  operation,  being  39  per  cent,  for  operations  in 

the  first  two  days,  and  increasing  with  each  day  of  postponement;  it 

was  82  per  cent,  in  children  under  three  months  of  age;   Rydygier's 

mortality  in  chronic  forms  was  but  24  per  cent.     Forty  per  cent,  of  adults 

and  80  per  cent,  of  children  die  under  medical  treatment  (Leichten- 

stem).    In  100  cases  of  intussusception  in  children  63  per  cent,  of 

operated  recoveries  are  reported  by  (Jlubbe  (1905).    Fifty-two  per  cent. 

of  obstruction  by  gall-stones   recover   under  expectant  and  33  per 

cent,  under  surgical  treatment.    For  the  indications  and  technique  of 

''^section,  anastomosis,  enterostomy,  colostomy,  etc.,  reference  should 

^  made  to  surgical  treatises. 


(I).  INTESTINAL  TUMORS. 

Carcinoma  is  the  only  neoplasm  of  clinical  importance.  It  is  esti- 
^^ted  that  it  constitutes  22  per  cent,  of  all  cancers.  Its  etiology  is  as 
^oscure  as  that  of  all  cancers.  Trauma  is  seemingly  an  occasional 
*^<itor  and  previous  ulceration  is  a  predisposing  cause.  It  is  most  fre- 
^^ent  in  males  over  forty  years  of  age;  according  to  Maydl,  17  per 
^nt.  occurs  in  persons  between  thirty  and  forty  and  14  per  cent,  in 
^ose  under  thirty  years  of  age. 

Pathology. — According  to  Leube,  80  per  cent,  occurs  in  the  rectum, 
\5  per  cent,  in  the  csecum  and  colon,  and  5  per  cent,  in  the  small  intes- 
tine. Haussmann,  in  268  cancers  of  the  bowel  (excluding  those  of 
^e  rectum) ,  found  91  per  cent,  in  the  large  and  9  per  cent,  in  the  small 
^wel;  if  figured  more  in  detail,  37  per  cent,  occurs  in  the  sigmoid, 
18  per  cent,  in  the  caecum,  11  in  the  descending  colon,  9  in  the  trans- 
verse and  8  per  cent,  in  the  ascending  colon,  8  per  cent,  in  the  ileum, 
*  in  the  splenic  and  3  in  the  hepatic  flexure,  and  2  per  cent,  in  the 
jejunum.  Kanzler  (1906)  found  in  the  literature,  only  twenty-five 
cases  of  cancer  in  the  jejunum  and  ileum  (i,e.,  in  the  small  intestine  ex- 
dusive  of  the  duodenal  and  ileocaecal  regions).  The  sigmoid,  splenic 
and  hepatic  flexures  are  especially  predisposed,  probably  because 
these  sites  are  more  fixed  and  exposed  to  irritation.  It  is  usually  pri- 
maiy,  sometimes  secondary  by  contiguity,  but  very  rarely  metastatic. 
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Originating  in  the  intestinal  glands,  it  is  usually  annular  in  form,  an.  -^i 
causes  stenosis  and  ultimate  occlusion  of  the  bowel;   it  is  less  ofte^^-Tk 
nodular  and  is  very  rarely  diffuse  and  flat.    Histologically  it  may  tzzi^^ 

an  adenocarcinoma  (especially  when   it   occurs   in    the   duodenum .^  ^ 

scirrhns  (in  the  sigmoid),  medullarj^  cyhndrical-celled»  (in  the  aecurrr^t^ 
and  sigmoid),  colloid  or  flat-celled  (in  the  rectum).     Beginning  in  t^fer^^ 
mucosa,  early  in^^jlvement  of  the  other  coats  and  lymph  vessels  usuaW_  Jjy 
occurs,  followed  by  later  involvement  of  the  peritoneum  and  meta^as  ^^^ 
especially  in  the  liver,    (A*  O,  J,  Kelly  finds  in  the  literature  49  i^_-j;>^' 
pendiceal  cancers.) 

Symptoms. — l.  Disturbance  of  the  Intestinal  Function. —  (a)  Th^^^ 
is  usually  coti^trpaiionf  resulting  from  narrowing  of  the  intestinallum^n  * 
it  is  most  marked  in  tumors  of  the  large  intestine.    Ulceration  frequeix  t/y 
causes  diarrhaea,    ib)  The  stools  are  irregular  and  sometimes  assti^uQp 
peculiar  forms,  as  band-like  or  sheep-like  stoob,  to  which,  however, 
undue  importance  has   been   attached,  as  they  occur  in  inanition^ 
starvation,  constipation,  etc.     (c)  Blood ymticv^,  and  pus,  are  common 
in  the  faeces,  though  equally  frequent  in  other  ulcerations  and  in  enteri- 
tis*   The  evacuations  may  be  stinking,     (d)  Fragments  of  tissue  are 
uncommon ;  they  also  occur  in  dysentery  and  are  diagnostic  onlv  when 
shovking  carcinomatous  arrangement  of  the  cells,     (e)  Pain,  dut  to 
enterostenosis,  is  usual;  it  may  be  sacral  when  due  to  sigmoid  carreer. 
(/)  Sudden   complete   occlnsion   of  the   bowel   may   follow   previous 
gradual  narrowing  of  the  lumen,     (g)  The  lower  the  tumor  in  tb^ 
intestinal  tract  the  greater  is  the  tympany  and  ja^cal  retention  and  tb^ 
purer  the  pus  and  blood  (i.e.,  the  less  mixed  x^dth  the  fteces).    Abov* 
the  stricture  the  bowel  is  dilated  (tympany)  and  its  muscle  is  h>T>eT- 
trophied   (visible  pcriHahis),     (h)  Indicanuria  has  much  the  satx^^ 
significance  as  it  has  in  intestinal  obstruction. 

2.  Cachexia  and  Marasmus. — These,  with  the  above  sjTnptoms, »- ^ 
most  suggestive. 

3.  Tumor.^ — Until  a  tumor  is  detected,  the  symptoms  described  •-^ 
not  diagnostic.    It  is  best  felt  if  the  bowel  is  empty;  it  may  l>e  confas^" 
wnth  a  normal  contracted  colon,  the  edge  of  the  ileopsoas,  or  with  ionc^^ 
masses;  it  is  irregularly  oval  in  clear  cases,  though  in  annular  forms     ** 
escapes  detection,  for  it  merely  constricts  the  bowel.     It  is  usual  '? 
tender,  and  is  movable  or  immovable  accordingly  as  the  bowel  involv^^ 
is  naturally  free  or  fixed   (incomplete  peritoneal  investmenOr  or     *^ 
adherent  to  other  structures  by  adhesions  or  extension  by  contiguit^^' 
Whether  free  or  fixed,  the  tumor  is  generally  below  the  navel.    G^*^ 
and  fluid  are  sometimes  felt  or  heard  to  escape  through  tlie  stenot:*^ 
point,  and  distention  of  the  large  bowel  by  introduction  per  rectum  C^' 
air  or  fluid  may  aid  in  localization  of  the  tumor.    If  the  tumor  grovk-"'^ 
from  a  part  of  the  gut  which  is  movable  it  may  disappear  and  reap^^ 
pear  from  time  to  time.    When  no  tumor  is  detected  by  abdomin^^ 
palpation  and  inspection,  a  rectal  and  vaginal  examinatinn   shouU^ 
always  be  made. 
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4.  Oomplicatioiis. — Complications  may  first  declare  the  malignancy 
^f  primarily  ambiguous  symptoms^  as  (a)  icterus,  especially  in  duo- 
^^nal  cancer;  (6)  hemorrhage  from  the  bowels;  (c)  rupture  into  the 
■^ladder  or  vagina,  or  into  the  stomach  (with  fsecal  vomiting  and 
^arrhoea  from  food  entering  the  colon) . 

Diagnosis. — The  diagnosis  is  often  difficult,  except  in  cases  of  rectal 
vocalization,  for  latency  is  common   and   many   symptoms   merely 
^^dicate  stenosis  without  declaring  its  nature.    According  to  Leube, 
^iflerentiation  is  required  from  other  movable  and  immovable  tumors: 
1.  Movable  Tumors. — (a)  These  may  be  pyloric,  requiring  differen- 
tiation from  duodenal  cancers;    the  symptoms  may  be  identical,  but 
ioterus,  the  presence  of  free  HCl,  bile,  and  pancreatic  juice,  in  the 
stomach  are  aids  in  diagnosis.     (6)  The  corset  liver,  movable  spleen 
£^nd  kidney  will  be  considered  under  those  topics,     (c)  Omental  and 
mesenteric  tumors  may  be  confusing,  but  they  do  not  produce  the  same 
eoterostenosis.      (i)  Scybala    may    co-exist    with    malignancy;    the 
repeated  use  of  enemata  and  cathartics  determines  the  diagnosis  (see 
Constipation). 

2.  Immovable  Tumors. — (a)  Renal  and  retroperitoneal  tumors  lie 
beyond  the  colon  (on  its  inflation)  and  rarely  cause  the  same  degree  of 
intestinal  obstruction.     (6)  Encapsulated  peritoneal  exudate  may  be 
difficult  of  diagnosis;   the  author  has  seen  two  chronic  appendicitic 
ctbscesses  in  individuals  over  sixty  years  of  age  which  were  diagnos- 
ticated as  tumor,  were  hard  on  palpation,  and  which  recovered  by 
discharging  pus  into  the  bowel,     (c)  Ovarian  or  uterine  tumors  are 
less  obstructive  and  are  located  more  in  the  pelvis,     (d)  Localized 
inflammatory  infiltration  of  the  intestinal  wall  is  distinguished  by  its 
regressive  evolution.    Bittorf,  particularly,  has  called  attention  to  cir- 
cumscribed inflammation  of  the  sigmoid  flexure  and  colon. 

Recto/  cancer  should  receive  special  consideration  in  diagnosis.  It 
w  usually  annular,  and  when  developed  is  rigid,  frequently  resembles  an 
Averted  funnel,  becoming  narrow  upward  and  may  even  resemble 
*  bard  cervix  uteri.  The  colloid  form  extends  upward  and  down- 
^^^y  is  often  tubular,  and  causes  much  regional  invasion.  A 
systematic  rectal  examination — which  is  unaccountably  more  often 
^^ected  than  any  other  simple  method  of  physical  examination — 
^ves  many  lamentable  errors.  The  early  stricture  may  yield  when 
ticeration  develops,  and  this  usually  occurs  with  discharge  of  blood, 
^ften  ichorous  pus,  and  sometimes  malignant  tissue.  Pain  is  usually 
N  not  always  present,  tenesmus  is  the  rule,  and  hemorrhoids  are  very 
'^'ggestive.  Cachexia  develops  with  great  rapidity,  though  it  is  no 
Jjecessary  symptom;  the  author  has  seen  death  result  from  obstruc- 
tion with  perfect  preservation  of  color,  nutrition,  and  energy.  In- 
toxication symptoms  are  frequent,  as  stupor  and  other  evidences  of 
bnun  depression. 

Syphilitic  strictures  are  slower  and  subject  to  greater  variations  than 
those  due  to  cancer;  tuberculous  ulcers  are  flatter,  softer,  and  more 
undermined. 
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Cancer  in  any  part  of  the  bowel  cannot  be  cHnically  differential 
from  sarcoma,  of  which  Lec^ne  (1904)  collected  75  cases  involving  i 
small  bowel;  their  course  is  more  rapid  and  they  seldom  stenose  i 
lumen.     (Ward  [1904]  found  34  lipomata  recorded.) 

Prognosis. — The  prognosis  of  all  forms  and  locations  is  bad.  M 
asmus,  coma  carcioomatosum,  anasarca^  thrombosis,  embolism^  s 
ondarj^  infections,  stenosis,  or  perforation,  may  be  the  cause  of  death. 

Treatment, — ^Treatment  is  that  of  enterostenosis,  in  regard  to  ilti 
Opium  must  inevitably  be  used  toward  the  end.  Operation,  eitli 
palliative  (enterostomy,  colostomy)  or  curative  (enterectomy), 
be  indicated.  In  1896,  Wolfi'er's  series  of  cases  of  resection  resulted 
a  mortality  of  54  per  cent.,  as  against  a  death  rate  of  39  per  ireriL 
resection  for  causes  other  than  malignancy.  Hochenegg  (1902)  in  1' 
radical  operations,  reports  a  mortality  of  but  12  per  cent,,  and  estimai 
his  recoveries  at  16  per  cent.  Czerny  (228  operated  casej,  1902) 
14  per  cent,  of  permanent  recoveries. 


(J).  ENTEROPTOSIS. 


Enteroptosis  is  not  a  disease  per  se,  but  only  a  condition  in  which 
abdomiiud  viscera  **fall"  or  prolapse  in  the  abdomen.  The  stomal 
(gastroptosis),  iutestine  (enteroptosis),  colon  (coloptosis),  or  sol 
viscera  (splanchnoptosis),  as  the  liver»  kidney,  or  spleen,  may  be  imp 
cated.  The  condition  is  known  as  Gl^nard's  disease,  and  Gl^nm 
referred  it  to  laxness  of  the  hepatocolic  ligament.  Ewald  and  othi 
combat  this  view,  and  explain  the  transverse  rigidity  felt  in  the 
domen  not  as  the  colon,  but  the  pancreas,  exposed  by  sinking 
the  intestines.  Its  exact  explanation  is  still  disputed,  though  whatein 
causes  relaxation  of  the  abdominal  wall  or  of  the  intra-aV  ' 
suspensory  structures  may  induce  prolapse,  as  trauma,  coujj!  _  >^ 
of  weight,  pregnancy,  tumors  of  the  liver,  spleen  or  kidney,  »pic 
deformity,  and  corsets,  Seventy-fi%'e  per  cent,  of  the  cases  occur 
women.  Stiller  maintains  that  splanchnoptosis  is  a  congenita]  asthei 
condition  whose  most  frequent  stigma  is  a  floating  tenth  rib  ( 
fluctuanii  di'cima) ;  this  is  found  in  SO  per  cent,  of  cases.  He  also  spcfl 
of  a  habit m  entcroptuticus,  which  somewhat  resembleji  the  kabii 
'phthistcus;  in  the  normal  chest  the  vertical  line  drawn  fnim  thecnsifo! 
to  the  navel  is  short,  compared  wnth  the  distance  from  the  median  lii 
horizontally,  to  the  floating  ribs;  in  the  habitus  enieropMicuM  I 
vertical  line  is  much  longer  and  the  horizontal  line  is  snorts  th 
normal  and  shorter  compared  with  the  vertical  line;  this  fiabiius 
considered  a  congenital  predisposing  cause,  and  enteroptosis  is 
resulting  acquired  disease.  The  tendency  develops  the  dij^ease^  wh 
the  patient's  nutrition  suffers. 

Symptoms,— 1.  Stomach  Findings. — Gastroptosis  is  characteri 
by  falling  of  the  organ  to  a  lower  point  in  the  abdomen,  whereby  bq 
its  upper  and  lower  hmits  are  abnormally  low,  the  epigaslriiim 
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flattened,  and  the  hypogastrium  is  distended.    Eiehhorst  and  Einhorn 
find  it  in  35  per  cent,  of  women  and  in  5  per  cent,  of  men.    Dilatation 
of  the  stomach  is  excluded  by  finding  the  lesser  curvature  at  a  lower 
point  than  normal,  which  is  determined  by  inflation  with  carbon  diox- 
ide.  In  marked  gastroptosis  the  lesser  curvature  lies  near  the  umbil- 
icus; dilatation  and  gastroptosis   may  co-exist.    The   sharp   angle 
formed  at  the  pylorus  or  duodenum,  too,  may  cause  difficulty  in  gastric 
evaluation.    Gastric  symptoms  may  be  noted,  as  anorexia,  a  sense  of 
pressure,  eructations,  nausea,  and  gastric  or  intestinal  hyperesthesia, 
or   as  complications,  vomiting,  hyperacidity,  or  motor  insufficiency. 
In  many  cases  gastric  and  other  symptoms  are  entirely  lacking. 

2.  Intestinal  Findings. — ^Enteroptosis  or  coloptosis  is  frequently 
found  with  gastroptosis.  The  transverse  colon  sinks  in  its  central 
segment  so  as  to  assume  the  form  of  the  letter  U  or  V.  Constipation, 
sometimes  alternating  with  diarrhoea,  and  rumblings  in  the  bowel,  are 
frequent. 

3.  Visceral .  Findings. — ^Floating  kidney,  liver,  and  spleen,  will  be 
described  separately;  in  this  connection  the  only  necessary  comment  is 
tliat  floating  kidney  is  neither  cause  nor  effect  of  gastroptosis  or  enter- 
optosis,  but  merely  co5rdinate  to  a  third  general  causal  factor. 

4.  Nervous  Symptoms. — ^T^hese  occur  in  50  per  cent,  of  cases.  Many 
subjects  are  nervous,  delicate,  slight,  and  irritable  women.  The  most 
common  nervous  symptoms  are  lassitude,  depression,  a  sense  of  cephalic 
pressure,  backache,  and  other  neurasthenic  manifestations.  The  abdom- 
inal aorta  frequently  throbs  with  violence.  The  patient  complains 
of  a  "falling  out"  sensation.  Emaciation,  constipation,  and  anaemia, 
are  quite  common. 

Tieatment. —  (a)  For  the   neurasthenic  symptoms   the   treatment 
oiitlined  under  neurasthenia  (q.v,)  is  indicated.    The  diagnosis  should 
i^ot  be  disclosed  to  the  patient,  for  this   initiates,  by  suggestion,  a 
long  train  of  additional  symptoms.     (6)  Increase  in  weight  should  be 
sought,  by  ample  feeding  and  rest  in  bed,  which  indication  is  met  by 
tile  rest  cure,     (c)  Supports  to  restore  and  maintain  the  viscera  in  their 
normal  location  often  give  considerable  and  immediate  relief.     The 
direction  of  the  pressure  should  be  upward  and  inward.     Strips  of 
adhesive  plaster  are  useful  but  are  uncomfortable,    (d)  No  drugs  can 
*^store  tone  to  the  lax  ligaments.    Strychnine  may  be  beneficial  as  a 
general  and  digestive  tonic,     (e)  Operation,  indicated  only  in  cases 
^th  neurasthenic  symptoms;    sometimes,   however,   surgical   inter- 
ference is  contra-indicated  by  these  very  symptoms.    Shortening  the 
Mesentery,  resecting  parts  of  the  recti  muscles,  suture  of  the  liver, 
^omach  and  other  organs  to  fixed  tissues,  have  been  performed  seem- 
^gly  with  success,  but  this  procedure  can  as  yet  receive  no  general 
commendation. 
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(K).  DILATATIOK  OF  THE  GOLOK. 

Cohviasia  may  be  classified  as  follows:  (a)  Goacoiis  distent 
which  may  occur  in  acute  toxaemias.  Fen  wick  recorded  a  case 
marked  that  death  i^esulted  from  heart  paralysis.  The  treatment 
that  of  tympanites  {r.  TYPfiorD  and  Enteritis),  (fc)  Cases  which  ai 
due  to  ohsiructlon  by  ftece.s,  foreign  bodies,  volvolus.  (e)  The  so-call 
idiopathic  coleetasia,  which  occurs  in  children  (in  SO  per  cent,  of 
as  a  congenital  lesion,  or  in  male  adults  over  fifty  years.  Up  to  1 
80  cases  were  published  (Kredel).  It  is  also  known  as  Hirschsprung* 
disease,  being  first  described  by  Hirschsprung,  of  Copenhagen.  Trever 
holds  that  it  is  always  due  to  obstruction^  though  case^  without  of.; 
struction  are  !ioted,  as  Formad's  case,  in  which  there  was  great  hyper- 
trophy of  the  muscularis  without  organic  stricture;  the  maximu 
circumference  of  the  colon  was  30  inches  and  its  weight  with  the  con- 
tained tWces  was  47  pounds.  The  leading  symptoms  are  obstinata 
constipation  and  meteorism.  Of  the  reported  cases  only  about 
per  cent,  recovered  either  under  medical  tre^itment  or  after  resection  or 
the  sigmoid,  or  colostomy.  Death  results  from  marasmus,  auto4ntoxi' 
jfction,  intestinal  obstruction,  perforation,  or  peritonitis. 


(L),  INTESTINAL  HEMORRHAGE. 

Etiology. — There  are  five  groups  of  causes,  (a)  Abnormid 
iinal  contents,  as  hard  fteces,  foreign  bodies,  galJ-stones,  caustic  poisonSp 
or  parasites  (anchylostomum  or  distomura).  (6)  Inkstinal  te$ums,i 
ulcerations  (dysenteric,  tuberculous,  duodenal,  typhoid,  caranc 
tous,  polypoid,  hemorrhoidal),  inflammation,  as  enteritis  senii 
toxica,  or  cathartica;  invagination,  volvulus,  and  trauma,  (c)  Cctut- 
affectiofis;  cardiac  or  portal  stasis,  amyloid  disease,  infarction  of  the 
superior  mesenteric  vessels,  inanition,  aneurysmal  rupture,  scurvy, 
uraemia,  and  chohemia.  (d)  Infections^  including  typhoid,  dysentery^ 
malaria,  yellow  fever,  syphilis,  tuberculosis,  sepUcopyfamia,  and 
hemorrhagic  exanthemata*  In  the  young  (mehena  neonatorum) 
sepsis  is  a  prominent  factor  (see  Hemorrhagic  Diseases  of  thi;  New- 
Born),  (e)  Blood  from  the  stomach.  The  blood  may  be  of  capillatj, 
arteriaK  or  venous  origin. 

Sjmiptoms.— 'The  symptoms  are:  (a)  Blood  in  the  faeces.  It  may  be 
obvious  or  ''occulV — i.e.,  found  only  microscopically,  chemically,  or 
spectroscopically.  Blood  is  generally  present  microscopically  a  number 
of  hours  before  it  is  seen  by  the  naked  eye.  It  is  usually  mixed  with 
fieces,  and  dark,  tarry  and  offensive  when  it  comes  from  the  smaU  gut; 
it  may  coat  the  movements  and  be  bright  in  color  when  it  comes 
from  the  lower  intestine,  (fe)  AcxUe  anwmia  may  follow  profuse  henior* 
rhage;  this  is  evidenced  by  pallor,  syncope,  rapi*l  heart,  and  slight 
febrile  movement,  (c)  There  are,  finally,  the  symptom.'*  of  the  cuumoI 
disease,  as  typhoid  or  cancer 
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Diagnosis. — ^The  diagnosis  of  enterorrhagia  concerns  (a)  the  de- 
fection of  blood,  which  may  be  simulated  by  bismuth  or  blueberries, 
but    its    presence    is    easily    established    by    the    red    disks,    the 
haematin  crystals,  the  guaiac  reaction,  and  the  spectroscopic  lines;   (6) 
the  question  whether  the  blood  comes  from  the  bowel  or  from  the 
mouth  or  stomach;   (c)  whether  it  comes  from  the  large  or  small  gut 
(v.s.);  and  (d)  its  causes,  which  are  most  often  hemorrhoids,  typhoid, 
dysentery  and  cancer  of  the  lower  bowel.    It  goes  without  saying 
that  no  examination  of  the  abdomen  is  permissible  at  the  time  of  the 
hemorrhage. 

Prognosis  and  Treatment. — The  prognosis  and  treatment  is  involved 
in  the  basic  lesion  (v.  Typhoid).  Symptomatic  treatment  includes 
absolute  rest  of  body  and  mind;  5  grains  of  ergotin  and  one  grain  of 
opium  should  be  given  every  two  hours  until  bleeding  ceases. 


(M).  PILES. 

Etiology. — Hemorrhoids  result  from  (a)  stasis;  portal  stasis  operates 
through  the  superior  hemorrhoidal  and  inferior  mesenteric  veins,  and 
is  more  potent  than  cardiac  stasis,  which  congests  the  middle  hemor- 
rhoidal and  internal  iUac  veins;  (jb)  from  constipcUion,  pregnancy,  and 
^5^^^  obstructive  lesions,  as  cancer  of  the  rectum.  According  to  Duret, 
^^gorous  contraction  of  the  abdominal  muscles  is  more  potent  as  a 
^^^ixse  than  is  constipation.  Piles  are  most  common  in  the  fifth  decade 
^^f  life  and  in  men.  Hemorrhoids  are  usually  spoken  of  as  varices  but, 
^^^  Heinbach  has  shown,  they  are  often  cavernous  angiomata. 

Symptoms. — External  piles  appear  as  tender,  painful,  dusky-red  or 

I>^x^le  swelUngs  outside  the  sphincter  ani ;   they  occur  singly  or  may 

S^Oy^  in  a  circle  around  the  anus;  they  may  be  soft  or  hard.    The  pain 

P^^oduced  is  throbbing  and  may  be  very  severe.    Itching  is  very  com- 

^^cm.    They  may  bleed,  waste,  ulcerate,  or  suppurate.     Piles  which 

^l^ed  are  called  "open,"  and  those  which  do  not  are  called  "blind." 

-*  **-<^ma/  piles  occur  above  the  sphincter,  below  which  they  may  prolapse 

^^cj  strangulate.     Tenesmus,  mucus  secretion,  and  dull  pain  some- 

^^^Oi^es  referred  to  the  back  and  the  sacro-ileac  articulation,  may  be  noted. 

I)iagnosis. — Mere    inspection    is    sufficient    to    exclude    prolapse, 

^^Xidylomata,  papillomata,  etc.    The  possibility  of  carcinoma  in  their 

^^ology  should  be  borne  in  mind. 

Treatment. — (a)  General  treatment   should   deal   with   the   basic 
*^otors.    Exercise  is  indicated  for  those  of  sedentary  habits,  and  con- 
^ipation  (q.v,)  should    be   relieved.     (6)  Local  treatment:    a  small 
'^^jection  of  cold  water  before  each  movement  softens  the  irritating 
^^rd  passage  and  constricts  the  piles,  thereby  favoring  their  reduction. 
Cleanliness  is  of  prime  importance  in  the  relief  of  itching,  for  which 
^Iso  a  1  per  cent.  carboUc  salve  is  of  great  value.    In  acutely  painful 
k  ^^^  a  cocaine  salve  is  beneficial.    The  following  formulae  are  astrin- 

gent and  anodyne: 
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Extracti  opii .    ,    .  >:t.  ij 

Extract!  belladonnit?  ,    trr,  ij. 

Acidi  tannici  .   ow- 

Olei  tlieobroinatLs  qs* 

M.  et  ft.  in  guppositorm  No.  X. 
S. — One  at  bedtime » 

Or- 

Cocainoj  (alkaloid)  jrraij* 

Iodoform!     .        .  irr.  x. 

Ortliofnriiu .    gr,  v. 

Olei  theobromBtis .,,,..  q.8, 

M.  et  ft.  in  s^vippoaitoria  No.  Xll. 
S,^ — One  at  bedtime, 

They  must  be  given  with  reserve,  lest  the  opium  or  cocaine  habit  be 
acquired.     Surgical  treatraent  is  indicated  when  local  measures  fail. 


(N).  DIAERH(£A. 


Befinition. — Increased  frecjuency  of  the  stools  with  decreased  con — 
sistence.  Diarrhoea  is  not  synonymous  with  Intestinal  catarrh,  thougt:: 
a  sharp  differentiation  is  often  difficult.  In  some  individuals  two  o^r 
three  movements  a  day  are  phy.-siological. 

Etiology.^(a)  iTritation  from  the  intestinal  contents  may  cause  i 
Diarrhoea  cathartica;  some  cathartics,  as  the  aromatics,  increa; 
peristalsis,  and  others,  as  salts,  cause  increased  transudation;  dia 
rhcea  dyspeptica  is  caused  by  intestinal  or  gastric  dyspepsia,  and 
fruits  and  vegetables;  diarrhoea  stercoralis  is  caused  by  irritation  froi 
the  fiecal  masses;  diarrhoea  entozoica  is  caused  by  intestinal  parasite 
In  general  there  are  two  meckanwms :  (i)  the  stools  are  hurried  throu 
the  bowel  by  increased  peristalsis  (irritation  of  the  ganglia  in  the  gui 
in  which  case  bile  is  found  in  them;  and  (ii)  there  is  increased  seru 
transudation  into  the  intestine,  when  little  or  no  bile  is  found.  ( 
Nervous  diarrhffa  causes  from  two  to  fifteen  thin  movements,  contain  - 
iug  no  increased  oiucus;  they  are  attended  by  rumbling  in  the  bowet 
peristaltic  unrest,  and  are  cliiefly  observed  after  mental  excitemerer^ 
as  in  taking  examinations,  or  in  neurotic  individuals  (hysteria,  neu 
thenia,  or  exophthalmic  goitre);  some  cases  are  reflex,  as  from  uterirr:^ 
or  dental  irritation,  (c)  Toxic  substances  in  the  blood  may  cau: 
irritation  of  the  gaogh'a  or  act  upon  the  brain;  for  instance,  uraemi 
typhoid,  sepsis,  cholera,  and  possibly  cold,  produce  diarrhoea  by  one  c:^ 
both  of  these  mechanisms. 

Treatment. — Opium  is  the  most   valuable  remedy  in   diarrhce. 
except  in  the  stercoral  and  dyspeptic  types;   it  acts  less  by  checkinj 
secretion    than   by  suspending  peristalsis  and   mitigating  pain   an 
spasm;   the  crude  drug  is  superior  to  its  alkaloids,  as  its  absorption 
from  the  bowel  is  slower,  and  its  effect  is  therefore  more  marked ;  J  of 
a  grain  of  the  extract,  or  a  dram  of  the  camphorated  tincture,  should, 
be  given  with  bismuth  in  massive  doses  as  tu  acute  or  chronic  eoti 
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(g-v.).    Important  adjuncts  are  local  heat  (quieting  irritation  and  peri- 
stalsis), rest,  and  a  spare  diet  (boiled  milk,  ^gg^^  toast,  and  later  lean 
meat,  as  in  enteritis.).    In  nervous  diarrhoea  two  drops  of  Fowler's 
solution  before  meals  is  often  advantageous. 


(0).  OONSTIPATION. 

Constipation  is  a  relative  term,  for  some  persons  normally  have 
movements  every  second  or  third  day,  and  constipation  (insufficient 
Amount  of  faeces)  may  exist  even  with  daily  movements. 

Etiology. — (1)  "Physiological''  constipation  results  from  irregu- 
l&rity  in  going  to  stool,  as  in  travel,  from  obesity,  from  insufficient 
exercise  or  water,  from  loss  of  fluid  by  sweating,  from  a  dietary  rich  in 
proteids,  as  milk,  and  from  various  kinds  of  over-medication.    (2) 
Constipation  may  be  symptomatic  of  other  affections,  as  (a)  gastric 
ulcer,  cancer,  dilatation,  or  hyperacidity;   (6)  intestinal  obstruction, 
cancer,  adhesions,  catarrh,  passive  congestion,  or  Gl^nard's  enter- 
optosis;    (c)  pelvic   conditions,    as    pregnancy,   ovarian    or    uterine 
disease,  or  enlarged  prostate;   (d)  infections  (which  stimulate  the  in- 
l^bitory  nerves);    (e)  nervous  disease,  meningitis,  tumors,  myelitis, 
^lie  neuroses;  (/)  diabetes  and  old  age.      (3)  Habitual  constipaiion, 
^^'onstipation  per  se,  may  occur  in  families.    It  may  result  from  insuf- 
ficient nervous  energy  (acquired  or  congenital)  in  the  large  intestine. 
-^tony  of  the  intestinal  muscle  may  result  from  general  debility  or 
:^^«trasmus;   it  is  very  frequently  a  sign  of  neurasthenia,  hysteria,  or 
'^^ypochondriasis,  and  results  but  seldom  from  actual  disease  of  the 
^^^^sculature  itself — that  is,  from  atrophy  or  degeneration.     Nervous 
^^^^^Ustipation  may  be  due  to  a  spastic  condition  of  the  bowels. 

Symptoms. — Symptoms  other  than  constipation  are  often  entirely 
^ l^scnt,  even  after  weeks,  and  when  present  are  more  often  local  (anor- 
^*i^,  coated  tongue,  bad  taste  in  the  mouth,  or  abdominal  uneasiness) 
^*^«tn  general. 

It  should  be  remembered  that  two  or  three  movements  in  one  day 

^^    &  movement  every  two  or  three  days  come  within   physiological 

^^^ttiits.    The  stools  normally  accumulate  in  the  sigmoid  and  pass  every 

^^^^^nty-four  hours  into  the  lower  rectum,  causing  a  desire  to  defecate, 

^^^iially  at  the  same  hour  each  day.    The  constipated  stool  is  dry  and 

^^^umulates  in  the  haustra  of  the  colon  or  ampullae  of  the  rectum.  Con- 

^^pation  may  occur  even  with  daily  movements,  a  small  amount  being 

^^tained  each  time.    It  is  difficult  to  state  the  quantity  of  the  normal 

Passage,  which  certainly  does  not  depend  wholly  on  the  amount  of 

^^>od ingested;  fseces  consist  largely  of  mucus  and  bacteria,  and  form 

^en  during  starvation;  experimentally,  faeces  form  in  a  loop  of  intes- 

^e  isolated  by  ligature.    The  stools  may  resemble  sheep's  dung,  and 

^  is  probably  due  to  intestinal  muscular  spasm.    Retained  fieces  are 

usually  voided  spontaneously  in  a  few  days  as  scybala  covered  with 

niucus  which  results  from  irritation  or  with  a  serous  diarrhoea.    Con- 
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siderable  obstruction  may  cause  foecal  colic,  which  is  due  to  contract! 
of  the  gut  above  the  obstructiou ;    there  may  be  stercoral  fetyer 
nietcfyriim.    The  retained  fwces  niai/  be  falpabU.    Still  more  mai 
obstruction   may  very  rarely  simulate  organic  enterostenosis,   bei 
marked  by  collapse,  vomiting,  and  great  vesical  or  rectal  ienesm 
which  should  always  excite  suspicion.     Extreme  neglec'ted  cases  mi 
occasionally  result  fatally,  especially  in  the  old,  debilitated,  or  insane,  d 
in  cases  in  which  defecation  causes  great  pain,  as  from  fistula  or  piles 

FtEcal  cancremenU  (coprohths)  almost  always  occur  in  the  larg 
intestine.     When  large  they  may  simulate  tumors  of  the  intestina 
omentum,  kidney,  or  spleen,  from  which  differentiation  may  be  possibi 
only  after  thoroogh  purging  and  flushing.  They  may  be  soft  and 
indented  with  the  finger,  hard,  nodular,  and  tender  from  the  boi 
ulceration  they  incite,  or,  far  less  often,  tender  from  localized  peritoniti 
The  history  is  not  always  conclusive,  because  fn?cal  tumoi^  may  deveh 
with  daily  though  inadequate  movements.     Gersuny  found  that 
pressure  the  bo%vel  may  at  first  seem  to  adhere  to  the  focal  masses 
then  become  free,  though  the  author  and  many  others  have  failed 
note  Gersuny 's  sign. 

General  symptoms  are  uncommon.    Nervous  symptoms  are  usual 
causal  rather  than  sequential,  as  in  the  neurasthenic  subject,  w] 
believes  he  would  be  well  if  his  bowels  would  move,  and  who  has 
unpleasant  sensations  when  they  do.     Vertigo,  pressure  in  the  h 
and  mild  dyspnoea  are,  in  the  author's  opinion,  always  neurotic 
never  coprostatie.    Copropsychiatry  is,  according  to  Nothnagel, 
exaggerated.     Intoxication  (ptomainsemia)  is  rare,  but  has  beei 
sidered  causal  of  neuralgia,  chlorosis,  and  numerous  other  merely 
comitant  conditions.     The  aromatic  sulphates  of  the  urine  may 
increased,  which  is  due  to  formation  in  the  gut  of  indol,  skatol,  ai 
pyrocatechio. 

Treatments-Treatment  of  the  causal  factors  (q.v»)  is  most  i 
portant,  as  of  irregularity  of  habit,  insufBcient  exercise,  or  neurasthi 

1.  Diet. — (a)  Coarse  foods,  as   whole   wheat,  graham,   rye,  co! 
meal,  and  bran  breads,  probably  act  ICvSs  mechanically  than  chemical 
by  the  production  of  lactic  or  oleic  acid.     (&)  Fruits  relax  the  bo^ 
because  of  the  malic,  tartaric  and  citric  acids  they  contain,  as  pit 
apples,   peaches,  pears,   prunes,   strawberries,  and  grapes;    gm] 
sometimes  and  bananas  and  persimmons  usually  cause  con.sti 
(c)   Vegetables  act  by  the  acids  and  gases  they  form;  melons,  s; 
cabbage,  cauliflower,  cucumbers,  turnips,  carrots,  spinach,  toi 
asparagus,  onions,  cre^s,  celery,  and  squash,  should  be  given  freely 
it  should  be  borne  in  mind  that  excessive  amounts  may  cause  faligue 
the  bowel  and  constipation,    (d)  Sweets,  in  so  far  as  they  do  not 
indigestion,  are  laxative;  if  used  with  discretion,  sugars,  synip, 
sauces,  molasses,  jelhes,  jams,  marmalades,  and  honey,  are 
laxative^s.    (e)  Fats — Moderate  amounts  of  butter  and  olive 
helpful;  vegetable  are  superior  to  animal  fats,  which  tend  to 
digestion.     (/)  Cold  water ,  taken  on  rising  and  through  the  day! 
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valuable  in  exciting  peristalsis.  Charged  waters  operate  similarly. 
Hard  water  (containing  an  excess  of  lime)  constipates,  wliich  point 
should  be  remembered  both  in  regard  to  drinking  and  cooking,  (g) 
The  following  are  to  be  avoided:  red  wines  (containing  tannic  acid), 
excess  of  meat,  eggs  or  carbohydrates  (rice,  buckwheat,  macaroni, 
and  others  containing  little  water),  tea,  milk  (sometimes  laxative  when 
tioi  taken  in  sips  but  swallowed  in  larger  quantities)  and  beef  tea. 
Tlie  diet  recommended  affords  material  for  bacterial  action,  which 
follows  the  idea  advanced  by  Strassborger  and  Lohrisch,  that  constipa- 
tion is  due  to  impaired  motility,  resulting  in  turn  from  too  complete 
Utitization  of  the  average  diet  by  the  intestinal  bacteria. 

2,  Pnnctuality  at  StooL — The  necessity  of  being  punctual  at  stool 

^as  insisted  upon  by  Trousseau.     The  best  time  for  evacuation  is 

^Jcnmediately  after  breakfast,  except  in  cases  of  piles  or  prolapse  which 

ttxay  come  down  during  the  day  after  the  morning  stool;   in  these 

Ofit^es  the  bowels  should  be  moved  at  bedtime. 

3*  Posture  at  StooL— Squatting  is  the  natural  posture;  this  may  be 
«^i:>proximated  by  leaning  well  forward  or  by  placing  the  feet  on  a  foot- 
stool; the  thighs  thus  support  and  compress  the  abdomen,  a  matter  of 
F>a-rticular  importance  when  it  is  relaxed.  Working  the  thumb  of  the 
l^f  t  hand  downward  over  the  abdomen  from  the  navel  to  the  left  iliac 
fossa  is  also  recommended. 

*  Massage. — Mas,sage  may  give  relief  if  continued  for  months. 

pLt,*5  direction  is  not  especially  important,  though  the  course  of  the  colon 

phould  be  followed.    It  should  be  given  for  a  quarter  of  an  hour,  pref- 

P^ra.bly  before  breakfast.    Sahli  's  method  was  to  roll  over  the  abdomen 

a     7-pound  cannon-ball  covered  with  chamois.     Massage  should  be 

■gentle,  especially  in  the  aged.    It  is  seldom  beneficial  in  the  obese.    It 

pis   indicated  in  atonic  but  contra-indicated  in  spastic  constipation, 

5,  Mild  Faradization. — This  arouses  short  contractions  in  the  colon 

^«i«i  is  given  with  a  moist  sponge.      Strong  applications  are  avoided. 

^^radization  and  galvanization  are  inferior  to  massage, 

6.  Hydrotherapy. — The  cold  compress  to  the  abdomen  is  a  good 
^^ijunct* 

7,  Exercise. — Exercise  is  indicated   to   develop  and   contract    the 

•^oilominal  muscles,  as  in  tennis,  or  rowing,  or  by  lifting  the  legs  while 

*ying  on  the  back,  or  lifting  the  rigid  body  from  the  lying  to  the  erect 

posture  solely  by  the  abdominal  muscles.    Walking,  bicycle-riding,  and 

*^^r»e-back  riding,  do  not  exercise  these  muscles  equally  well.  In  women 

^th  ovarian  and  uterine  diseases,  exercise  only  increases  the  constipa- 

i        ^^n,  which  is  generally  due  to  reflex  spastic  inhibition  of  peristalsis, 

■  ^  ^hown  by  the  laxative  effect  of  narcotics  (Littlejohn  and  Brunton). 
W  ^^  is  claimed  that  constipation  is  spastic  (not  atonic)  in  25  per  cent,  of 
1  '*^niale  case^,  as  evidenced  by  colic,  palpable  or  visible  knots  in  the 
I        '^'f'*^tine»  and    sometimes   by    ribbon-like   passages;    in   these   cases 

■  'rritatitig  and  coarse  diet,  massage,  cold,  and  electricity,  are  to  be 
I  ivoided.  Hot  Sitz  baths  or  full  hot  baths,  hot  compresses  to  the 
I       ibdomen  for  spasm  or  colic,  are  indicated ;  an  enema  of  eight  ounces  of 
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warm  olive  oil  is  given  each  evening,  and  an  attempt  is  made  to  hnv^ 
retained  until  morning;  one-third  of  a  grain  of  extract  of  belladonnf 
given  as  a  suppository  one  to  three  times  a  day,  to  relieve  spiism  m-^-^^ 
the  frequent  rectal  tenesmus;  the  diet  should  not  consist  of  coarse  fo*«^^ 
but  of  fine  carbohydrates,  butter,  and  cooked  fruit* 

8.  Enemata* — Enemata  excite  peristalsis,  lessen  intestinal  hyp'^^^ 
aeniia,  and  apparently  are  beneficial  to  the  hepatic  secretion  and  cir^i^  '•-^" 
lation.  They  do  not  derange  digestion  as  do  cathartics,  but  afte^*  ^ 
time  they  may  lose  their  effect  by  dilating  the  colon,  whence 
indication  for  their  intermittent  use.  Water  and  olive  or  linseetl 
maybe  used;  oil  enemata  (five  to  eight  ounces)  are  especially  indical 
rin  spastic  constipation  and  colica  mucosa,  in  which  the  oil  may 
rleft  in  the  bowel  over  night »  Glycerine  suppositorie-s  are  valuable^  ^J 
used  alternately  with  other  methods.  In  fa?cal  impaction  with  marlc^^^^^ 
obstruction  enemata  are  invahiable,  and  should  be  combined  w^^  '^ 
cathartics  and  digital  evacuation  of  the  hardened  masses. 

9*  Cathartics, — The  use  of  cathartics  is  governed  by  the  foUowi 
general  rules:  (a)  they  should  be  administered  in  chronic  cases  or 
after  failure  of  the  measures  enumerated  above;  (h)  their  most  si 
cessful  employment  is  intermittent  and  alternating;  (c)  dra,sti« 
hydrogogues,  and  cathartics  producing  secondarj^  constipation,  shot* 
be  avoided,  save,  of  course,  in  extreme  cases. 

Varieties, — Aloes,  found  in  nearly  all  proprietary  and  officinal  pil 
should  be  avoided  in  piles  and  uterine  hemorrhage,  because  it  coiigea 
the  pelvic  vessels.    Like  other  cathartics,  it  is  usually  given  in  combin 
lion,  e.g, — 

Extr.  aloes  aquoni   .    .    .   .  gr.  as* 

£xtr.  rliei gr.  ij.  to  v. 

Extr.  nuciB  voipicrr  .  gr.  f . 

Resins^  podophyllt   .    .    .    ♦  gr.  i\i 


Acting  in  fifteen  to  twtmty  Immiii, 
the  large  bowel  chiefly. 

Actively    purgative    in    tour   lo  9k 
hours;    fliomacyc  mnd  tomo. 


Acting  on  peristal«is    an«l 
atony. 


Acting  in  ten  hours,  producii  i: 
atools." 

Relieviag  spasin  (giipixig)  ami  < 
on  the  int«etinAl  nerves. 


Extr,  beiladonmr .    .    .    .    -  gr.  i* 

(or  eictr,  hyoscyami) 

Extr.  teraxici gr.  j . 

M,  et  ft.  pil.  I. 

Rhubarb  has  the  disadvantage  of  griping  and  of  produeii 
constipation,  which  is  caused  byits  tannic  acid  ("apati^nr 
to  rhubarb"),  whence  it  should  never  be  given  alone: 


dafy 


R 


Pnlvr^ri^  rlw>i  rnmrxisHT 


U.  vX  S. — One  t^j^poonful  i&t  be*iuuic. 


f 


FUNCTIONAL  {NERVOUS)  AFFECTIONS  OF  THE  BOWEL     689 

Cascara  sctgrada  is  an  excellent  laxative,  and  produces  very  little 

constipation    afterward;     the    fluidextract,    fluidextractum    rhamni 

puTshiance,  nj^x  to  xx,    is  very  bitter;    the  solid  extract,  extractum 

rhamni  purshianse,  is  given  in  doses  of  from  two  to  eight  grains. 

Licorice  is  given  as  pulvis  glycyrrhizee  compositus,  5^  to  3j«    Castor 

oil  13  B,  soothing  laxative^  relieving  irritation  and  spasm  (in  nervous  or 

lead  constipation,  in  which  latter  it  may  be  combined  with  opium  gr. 

i);    its  offensive  taste  may  be  partly  overcome  by  combining  with 

glycerine  and  gaultheria: 

^ 

Olei  ricini 5ij. 

Olei  gaultherise gtt.  xl. 

Glycerini 5ij. 

M.  et  S. — One  teaspooafiil  to  one  tdbleepoonful. 

In  anaemic  patients  the  following  formula  is  recommended: 
9 


Ferri  sulphatis 


Extract!  aloes  <u|U08i  .  .  . 
Extract!  rhunni  purshianse 
Extract!  belladonna  .  .  . 
Extract!  nucis  vonucs  .  . 
M.  et  ft.  piluke  No.  X. 
S. — One  after  meals. 


gr.  X. 


gr.  V. 
gr.  XX. 
gr.  iij. 
gr.  uj. 


i 


CaZomeZ  should  be  given  in  the  evening  in  fractional  doses,  and  may^be 
tt^ivantageously  combined  with  podophyllin,  which  acts  in  the  same 
tixne  (eight  hours);  they  should  be  followed  the  next  morning  by  half 
Axi  ounce  of  magnesium  sulphate.  Senna  easily  deranges  digestion ;  a 
sxxutU  amount  may  be  added  to  prunes  and  both  cooked  together; 
^^OTtfectio  senncs  is  given  in  dram  doses.  Tobacco  smoking,  and 
^^ojfce  in  the  morning,  are  beneficial,  but  tea  promotes  flatulency 
wid  constipation.  Consideration  of  the  salines  and  drastics  is  inten- 
tionally omitted,  as  their  use  except  for  emergencies  is  contra-indicated. 

CP).  FUNCTIONAL  (NERVOUS)  AFFECTIONS  OF  THE  BOWEL. 

I.  Neuroses  of  Motility. — (a)  Nervous  diarrhoea  has  been  partly 

^^risidered.    It  may  occur  in  the  neuroses,  in  reflex  irritation  during 

?^^tition,  or  in  the  crises  of  tabes;  it  is  usually  transient  and  is  marked 

•  y  absence  of  inflammatory  symptoms,  as  mucus,  pus,  or  blood.    There 

^.  Constant  danger  that  nervous  diarrhoea  may  be  confused  with  organic 

^'^ease.    In  some  cases  ingestion  of  food  may  be  immediately  followed 

^y  diarrhoea,  and  is  treated  by  giving  Tij^ij  of  Fowler's  solution  before 

^^Is.    (6)  ErUerosjMsm  is  caused  by  simultaneous  contraction  of  the 

^^ular  and  longitudinal  muscles,  which  normally  contract  alternately; 

^^  abdomen  is  temporarily  retracted,  and  in  very  exceptional  cases 

obstruction  {ileus  sjxisticus)  and  fsecal  vomiting  occur.    (See  Dynamic 

^Lius,  Spastic  Constipation  and  Colica  Mucosa.)    (c)  Sphincter 

^farm,  aside  from  local   rectal   or  anal   lesions,  results  from  sensory 

44 


690 


DISEASES  OF  THE  DIGESTIVE  TRACT 


h)rperimtabnity,  or  decreased  cerebral  inhibition;  it  is  most  comH*" 
ID  hysteria  and  tabes,  (d)  Pervtialtk  unrest  may  be  associated  i^r»^ 
diarrhoea  if  the  colon  is  involved,  but  more  commoaly  affects  the  stO-^ 
bowel  only,  when  constipation  or  normally  frequent  movements  ^^-^^ 
usual,  {e)  Nervous  consiipatian  (atony)  may  result  from  C^i^ 
neuroses,  intoxication  from  carbon  dioxide,  and  organic  cere brospi^^^^-* 
diseases,  in  which  condition  (/)  sphincter  paralysis  may  also  result-- 

2.  Nemroses  ot  Sensatioa. — Among  the  neuroses  of  sensation,  n^^^' 
ralgia  mesenterica  {enteralgia,  enterodynia)  is  most  important;   ifc       J* 
inflammatory,  nervous,  or  colicky  in  origin;    strictly  speaking,  it:        ** 
always  nervous,  L  e,,  not  due  to  organic  causes;  practically, other f or^^M-*-*^ 
of  abdominal  pain  are  frequently  included  under  enteralgia*    The  ch^J^^ 
symptom  is  the  abdominal  pain,  which  is  usually  umbilical,  and  so; 
times  relieved  by  pressure  and  sometimes  is  not;  the  abdominal 
itself  may  be  hyperEesthetic.    Reflex  disturbances  in  other  organs 
accompany  enterodynia  and  aid  in  establishing  its  functional  charmct: 
they  are  hiccough,  vomiting,  dyspnoea,  palpitation,  rectal  or  vc^i 
tenesmus,  testicular  retraction,  muscular  twitchings,  etc.     The  di^B^ 
nosis  necessitates  exclusion  of  innumerable  affections,  chiefly  abdo:^!!' 
inal    but  also   general:    (a)  rheumatism  of   the   abdominal    muscrles 
which    is    superficial;     (b)    luni bo-abdominal    neuralgia,    in    wh^crli 
Valleix's  three  tender  points  are  found  (see  NEintvLGiA);    (c)  b.^*" 
teria,  which  may  simulate  many  affections;  its  stigmata  should       b« 
looked  for;   (rf)  tabetic  crises;   (e)  intestinal  affections,  as  appendici*"-^* 
peritonitis,  coprostasis,  parasites,  flatulent  coUc  {from  beer,  milk^     ^' 
spoiled  food),  excessive  catharsis,  lead  colic,  or  colica   mucosa;       (fi 
^aii/,  arthritis,  or  cold;  (g)  malaria  and  typhoid ;  (A)  renal  nod  bili^^^ 
calculi. 

Its  treatment  and  tliat  of  the  motor  disturbances  is  of  the  fundament 
nervous  state.  Symptoraatically,  hypodermics  of  narcotics  produce  tb^ 
quickest  but  most  dangerous  cure, 

A  hypodermic  injection  of  atropine  is  often  helpfuK 

Spintus  ammomi  aromaiici 

Tnictura>  cardamonii  compositsB  .... 
Spirit  us  chlorofonni     .    . 
Tincturse  opii  campboratro . 

TinctursH  aeafcetidse 5*v. 

M,  et  S. — One  tablespoonful  in  hot  water  every  fifteen  minutes  for  IkrM  or  1 
doses, 

3.  Neuroses  of  Secretion. — ^The  secretion  neuroses  are  iiiip0rtsiil ' 

The  chief  types  are  serous  nervous  diarrhoea  and  colica  mucosa,  which 
have  already  been  considered. 


(Q).  AFFEOTIONS  OF  THE  BUSENTBRY. 


I,  Inflammation. — Mesenteritis  is  chiefly  important  in  its  rdmtioii] 
to  ascites,  tuberculous  peritonitis,  and  other  peritonitides  (q.v^}. 
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n.  Hemorrhage. — ^Hemorrhage  is  most  rare  as  a  primary  manifes- 
-ts^tion.    It  is  generally  secondary  to  acute  hemorrhagic  pancreatitis, 
x't^^roperitoneal  hematoma,  aneurysmal  extravasation,  or  the  hemor- 
j'laagic  specific  fevers. 

in.  Diseases   of   the   Mesenteric   Vessels.— (a)  Infarction  by 
abolism  or  thrombosis  was  first  described  by  Virchow,  and  involves 
*Siiefly  the  arteria  mesenterica  superior,  which  is  essentially  a  terminal 
rcssel.    Most  cases  develop  in  men  past  middle  life.    Jackson,  Porter, 
ad  Quimby,  have  collected  225  cases.    (See  Symptoms  op  Valvular 
X^EART  Disease.)     Its  onset  is  sudden,  with  intense  abdominal  pain, 
c^oUapse,  nausea  and  vomiting  (usually  bloody  and  perhaps  faecal,  due  to 
intestinal  obstruction),  diarrhcea  (40  per  cent.)^  and  bloody  stools  (40 
per  cent.).    Unless  there  is  an  apparent  cause  for  embolism,  as  (mitral) 
^^ir^vular  disease,  the  diagnosis  of  infarction  is  rarely  made,  for  periton- 
itis  or  obstruction  is  usually  suspected.    The  usual  outcome  is  early 
death  from  collapse,  but  sometimes,  if  the  patient  lives  long  enough, 
SLCUte  peritonitis  sets  in,  with  distended  abdomen  and  difiFuse  tender- 
xicss.   In  very  rare  cases  collateral  circulation  allows  of  recovery.    In 
^lie  Porter,  Jackson,  and  Quimby  series,  94  per  cent,  were  fatal.    The 
tJneatment  is  purely  symptomatic  and  supportive,  but  successful  opera- 
tion is  recorded  by  J.  W.  Elliott,  I-ieclerc,  and  Buetter.    (6)  Perirariervtia 
ra^cdosa  {v.  Diseases  of  the  Vessels),   (c)  Dilatation  of  the  mesenteric 
veins  and  phlebosclerosis  occur,  especially  in  cases  of  liver  cirrhosis. 
O^  Suppuration  (thrombophlebitis  suppurativa)  may  mark  umbilical 
pjaemia  of  the  new-bom  or  may  carry  infection  from  the  appendix 
or  rectum.    (See  HLematemesis.)    (e)  Simple  thrombosis  of  mesenteric 
▼^ns.  Kraft  in  1897  collected  16  cases;  in  over  half  of  the  cases  syphilis 
OP  liver  cirrhosis  was  the  cause. 

IV.  Affections  of  the  Ohyle  Vessels.— These  offer  more  patho- 
logical than  clim'cal  interest.  These  vessels  may  become  varicose  or 
^▼en  hyperplastic  (chylangioma).  Cysts  containing  chyle  may  cause 
tumors,  and,  by  rupture,  may  result  in  chylous  extravasation  in  the 
Mesentery,  or  chylous  ascites  (q.v.).  Twenty-four  chylous  cysts  are 
described  by  Broca. 

V.  Mesenteric  Tumors. — ^These  may  be  dermoid,  hydatid,  serous, 
^iiguineous,  chylous,  or  malignant.  In  some  cases  they  may  attract 
^%  accidental  pathological  attention,  or  they  may  in  other  instances 
fill  the  entire  abdomen.  Their  symptoms  are  those  of  an  abdominal 
^or,  which  is  centrally  located,  is  movable,  and  covered  with  a  zone 
^  resonant  intestine.  Confusion  is  possible  with  hydronephrossis  or 
ovarian  cvsts. 
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DISEASES  OF  THE  LIVEE. 


(A).  ACUTE  YELLOW  ATROPHY. 


Definition. — An  acute  aod  usually  fatal  degeneration  of  the  li 
cells,  accoiiipaoied   by  shrinking  of  the  liver,  icterus,  and   nerv"^^*^ 
toxaemia.  Bailonius  (1600)  reported  the  first  case.  It  is  a  rare  affeetm 
Best  collected  450  cases. 

Etiology. — (a)  Sixty-six  per  cent*  occurs  in  women  and  50  per 
between  the  ages  of  twenttf  a  fid  thirty  years.  It  is  rarely  observed 
infancj  or  old  age»  (b)  Thirty-three  to  50  per  cent  of  women  with  ^1^ 
disease  (or  27  per  cent,  of  all  reported  cases)  are  in  the  last  half  of  pr' 
nancy:  the  first  three  months  of  gestation  almost  render  the  indiviii 
immune  (Eichhorst).  It  occurs  less  frequently  in  the  puerperJiJ*^^' 
(c)  It  rarely  occurs  as  an  epidemic:  10  soldiers  were  affected  in  ^^^ 
nould's  series*  (d)  InfectionJi,  as  osteomyelitis,  diphtheria,  sep^^^ 
erysipelas,  typhoid ^  recurrent  fever,  and  secondary  syphilis  (10  per  c^* 
Lebert);  or  (e)  foisoning,  as  from  phosphorus,  alcohol,  ptoma^i 
poisoning,  chloroform  narcosis,  and  possibly  bacterial  poisons,  ix^^l 
antedate  the  disease. 

It  may  occur  primarily  in  a  sound  or  secondarily  in  a  diseased  C^^"^' 
(fatty  or  cirrhotic  liver,  or  in  bile  stasis).  Worry  is  thought  to  U^  • 
predis|>osing  factor,  caused,  e,  g,^  by  pregnancy  or  syphilis. 

Fatbology, — The  liver  is  small,  the  minimum  weight  recorded  bc*«^# 
400  grams,  or  about  thirteen  ounces;  in  marked  cases  it  is  so  lax  llu* 
can  be  rolled  op;  the  capsule  is  wrinkled,  the  color  is  usually  yell 
{atrophia  hepaiis  fusca),  and  the  lobular  markings  are  obscure*  1"* ^J 
liver  cells  are  granular,  fatty,  indistinct  in  contour,  and  some  are  rinjar*" 
with  bile ;  some  are  necrotic  and  others  show  evidences  of  regencrati^^''^ 
Foci  of  red  tissue  are  obsenxd;   this  is  usually  considered  as  an  ^^ 
vanced  stage  in  which  the  fatty  necrotic  cells  have  been  absorb^^j 
this  tissue  shows  few  or  no  cells,  is  homogeneous,  and  is  composed     ^ 
detritus;  the  left  lobe  is  often  red,  showing  the  most  advancetl  procer^*' 
and  the  right  lobe  is  yellow,  showing  the  earliest  changes*    The  cellis 
the  bile  channels  are  degenerated  and  sometimes  appear  to  multij^^y 
Crystals  of  tyrosin  are  found.    The  apparent  increase  of  the  con** -"^ 
tissue  is  relative  only.    Sometimes  infiltration  with  red  or  wh 
occurs.    In  other  organs  icterus  staining,  small  hemorrhages,  and  uz.  •*! 
degeneration,  are  found,  as  in  the  heart,  kidneys,  muscles^  cpitlieli-^ 
cells,  and  glands  of  the  bronchi,  lungs,  and  digestive  tract. 

In  nature  the  disease  is  sometimes  considered  inflaaunalofT  (acu: 
parenchymatous  hepatitis),  but  is  usually  classified  as  a  dcgenemi 
or  necrotic  process.    It  is  not  yet  determined  whether  the  disease  h  90 
infectitm,  to  which  it  has  a  certain  resemblance,  or  an  intoxication.   Tll« 
changes  in  other  organs  are  held  to  result  from  the  liver  change  or  from 
a  common  unknown  cause.    Bacteria  are  found  in  some  casc:^,  but  tbeit 
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it>le  has  not  yet  been  determined.  Various  microorganisms  have  been 
/ound  at  autopsy,  as  the  pneumococcus,  pyogenic  organisms,  colon 
i^acillus,  and  other  organisms,  but  not  in  all  cases ;  Prochaska  cultivated 
the  streptococcus,  from  a  case  of  Eichhorst,  before  death. 

Cfenend  Olinical  Picture. — ^Acute  yellow  atrophy  begins  with  a 
prodromal  stage  in  which  stomach  disturbance  predominates;  icterus 
develops  in  a  few  days  or  a  week,  and  the  second  stage  then  begins 
suddenly  with  cerebral  symptoms  of  unrest,  delirium,  oppression,  vom- 
iting  and  convulsions;  with  shrinking  of  the  liver,  hepatic  tenderness, 
cxilaiged  spleen,  cutaneous  and  mucous  membrane  hemorrhages, 
ctbordon  and  hemorrhage  if  pregnancy  exist;  with  urinary  symptoms, 
AA  bile,  albiunin,  leucin,  tyrosin,  and  other  unusual  products  of  metab- 
olism in  the  urine;  and  with  subnormal  or  normal  temperature.  The 
issue  is  almost  invariably  fatal. 

Individual  S]nnptoms. — TheprodromalstagemB,j]eiSt  from  a  few  days 
to  three  and  a  half  weeks  or  more,  and  is  not  characteristic.  In  the  latter 
fti^df  of  gestati9n,  icterus  and  hepatic  tenderness  are  suspicious  symp- 
toms. The  stomach  symptoms  and  icterus  become  marked.  Icterus, 
ipvliich  is  rarely  absent  except  in  extremely  rapid  cases,  is  obstructive 
fx^m  intrahepatic  changes;  the  stools  are  light  (acholic)  and  the 
jc^imdice  increases  with  the  second  stage.  Occasionally  there  is  some 
pxtMliomal  swelling  of  the  liver. 

In  the  second  stage,  (a)  the  hepatic  drdness  lessens  to  one-half  or 

one-quarter  of  its  former  dimensions,  which  first  involves  the  left  lobe. 

'A"le  liver  is  small,  flabby,  and  falls  back  toward  the  spine  so  that  in 

some  cases  there  is  no  Uver  dulness.    The  liver  dulness  may  remain 

ncDnnal,  first,  if  death  is  rapid,  as  from  hsematemesis  (Leube) ;  second, 

^  the  liver  is  cirrhotic;  or,  third,  if  it  is  adherent  to  the  abdominal  wall. 

T*ke  liver  is  tender  and  painfvl,  and  pain  is  occasionally  referred  to 

^>'tier  parts  of  the  abdomen.     The  region  of  the  liver  may  appear 

^^inkcn  and  the  liver  may  feel  flabby  or  may  pit  to  the  finger  (Leube). 

C&)  The  spleen  is  enlarged  in  66  per  cent.;  it  is  not  enlarged  when 

'^^splenitis,  profuse  hemorrhage,  or  diarrhoea,  are  present,   (c)  VomiU 

***J  is  almost  invariable,  the  vomitus  consisting  of  mucus,  bile,  and 

^'laDy  blood;  it  is  accompanied  by  hiccough,  a  dry  brown  or  white 

tongue,  sordes,  and  constipated,  usually  uncolored,  stools,    (d)  The 

^^crwus  symptoms  may  come  on  gradually  with  headache  and  dulness, 

I  Or  very  abruptly  with  delirium,  anxiety,  meningeal  symptoms,  grinding 
of  the  teeth,  trismus,  wide  pupils,  amaurosis,  cerebral  vomiting,  and 
Avulsions  (in  33  per  cent,  of  adults  and  almost  constantly  in  chil- 
^).  The  nervous  symptoms  are  due  to  hepatic  insuflSciency  (hepa- 
^fgia),  the  degenerated  liver  being  unable  to  protect  the  nervous 
^T^tem,  as  it  does  in  health,  against  various  ptomaines  and  leuko- 
ses, (e)  The  urine  is  decreased  or  even  suppressed.  BUe  pigment, 
^^ftttwm,  casts,  and  epithelial  cells,  are  found.  Unusual  products  are 
fcund  in  the  urine,  due  to  the  breaking  down  {aviolysis)  of  the  liver 
^;  leucin  and  tyrosin  occur  most  frequently,  though  they  are  neither 
constant  nor  palliognomonic;    sarcolactic  acid,  oxyamygdalic  acid. 
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peptone,  and  albtimose,  are  also  found.    The  urea  is  decreased 
may  be  entirely  absent.    The  ammonium  compounds,  which  nori] 
constitute  2  to  5  per  cent*  of  the  nitrogen  excretion,  are  inci 
even  to  17  or  20  per  cent.,  because  they  are  needed  to  neutralize 
increased  amount  of  acid  products  in  the  blood  and  because  the  ' 
cells  cannot  convert  the  ammonium  compounds  into  urea*     The 
acid  and  xanthin  are  increased.    Indicanuria  may  be  noted.    St 
glycoiiuria  is  rare,  though  the  glucogenic  function  of  the  liver 
hardly  be  normal.     Bouchard,  Hervouet,  Brouardel^  and  Cha 
speak  of  urinary  crises  with  increase  in  the  amount  of  urine  voij 
and  in  its  nitrogenous  constituents,    (j)  Fevtr  may  occur  early  inj 
disease,  but  the  temperature  is  usually  normal  or  subnormal  at  \ 
height  of  the  process.    The  pulse  may  be  at  first  slow,  but  later 
very  rapid.     Dyspnea  is  almost  invariably  present,    (g)  Hemorti 
occur  in  the  majority  of  cases,  largely  from  the  stomach  and  into 
skin.    Bowel  hemorrhage  is  less  frequent,  as  are  those  from  the 
mouthy  and  genital  raucosfe.    Uterine  hemorrhages  occur  if  pregn; 
exist.    Hemorrhages  in  the  retina  are  frequent,  together  with 
flecks  due  to  tyrosin  deposit  and  fatty  change.    Punctate  hemorrbi 
into  the  serous  membranes  are  common  autopsy  findings.     Eryt 
atous  eruptions^  muscular  pain,  and  articular  swellings,  may 
In  a  case  seen  by  the  writer  herpes  was  the  first  symptom.     Lei 
cytosis  is  infrequent. 

Course. — The  clinical  course  is  rapid;  50  per  cent,  of  cases 
between  the  fifth  and  fourteenth  days,  and  30  per  cent,  between  i 
third  and  fifth  week.  The  second  stage  usually  lasts  one  and  a  1 
to  three  days,  rarely  more  than  a  week,  but  may  be  longer  in  the  H 
eases  which  recover.  The  more  abrupt  and  severe  the  cerdl 
symptoms,  the  more  rapid  is  the  course.  Pregnancy  hastens  the  in 
Remissions  may  be  observed;  temperature  may  develop  during  j 
death  agony.  The  pulse  becomes  very  rapid,  the  breathing  diffic 
and  irregular,  and  the  symptoms  of  nervous  excitation  are  follo^ 
by  paralysis  of  the  brain  centres,  I 

Diagnosis, — The  diagnosis  is  based  upon  (a)  the  icterus,  (b)  nwrm 
symptoms,  and  (c)  shrinking  of  the  liocr*  Diminution  of  the  liver  m 
be  simulated  by  tympanites  or  by  the  colon  lying  over  the  liverl 
may  not  shrink  when  previously  cirrhotic  or  when  bound  to  the  abdd 
inal  wall  by  adhesions,  even  though  the  liver  cells  atrophy.  The  un 
shows  distinct  disturbances  of  metabolism »  which  are  valuable  dij 
oostically  with  the  above  mentioned  symptoms.  Confusion  may  ocl 
in  icterus  gravis,  or  in  the  so-called  bilious  typhoid,  pneuiDOiiia|jH 
pent  fever,  puerperal  fever,  yellow  fever,  phosphorous  poiaaq^| 
Weil's  disease;  most  of  these  affections  are  febrile,  wliile  aciitej9 
atrophy  is  almost  always  without  fever;  in  addition  to  this,  the  inleiJ 
of  the  icterus  and  shrinking  of  the  liver,  severe  cerebral  srmptOQil 
which  periods  of  depression  and  exaltation  alternate,  and  the  tiriii 
findings,  are  diagnostic.  The  greatest  difficulty  of  diagno^s  il 
acute  phosphorous  poisoning^  for  which  Quincke  gives  the  foUra 
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^^ffeioitiation,  though  Leube  maintains  that  differentiation  is  impos- 
■*We,  except  etiologically. 


Acura  Yellow  Atrophy 

^^^^^  to  two  weeks  of  moderate  symp- 
toms from  icterus. 

^^^tcruB  intense. 

U^W  sensitive,  smaller.  If  colon  is  dis- 
tended, entirely  obliterating  the  liver 
cinbess,  the  lurinaiy  symptoms  are 
•ilggestive. 

Liirv  cells  greatly  degenerated,  and  but 
little  increase  m  the  fat  (5  per  cent.)- 

0o<iden  cerebral  symptoms  with  alter- 
ziAting  irritation  and  depression  one 
th. 


te>  two  days  before  deal 

TTrue;  ^  oxyamygdalic    acid, 
CjjPrueiu. 


leucin, 


. —  AcxTTB  Phosphobous  PoisoNiNa. 

Acute  gastro-intestinal  symptoms;  then 
icterus  on  the  third  day. 

Icterus  less. 

Liver  sensitive  and  swollen. 


Very  extensive  fatty  degeneration  (30 
per  cent.). 

Cerebral  symptoms  more  of  depressive 
order. 

Saroolactic  acid  (though  peptone,  sarco- 
lactic  and  tyrosin  are  found  in  both 


lemaifhages;    smaller  and  fewer. 
Buimtion  of  one  to  two  weeks. 


Hemorrhages:    more  nimierous. 
Duration  shorter. 


Though  admitting  that  subjects  of  acute  yellow  atrophy  may  recover. 
8ach  recoveries  usually  indicate  errors  in  diagnosis.  From  simple 
atrophy  of  the  liver  differentiation  is  easily  made  by  the  general  mar- 
•smiis  and  the  absence  of  icterus  and  of  nervous  and  urinary  symp- 
toms. Cirrhosis  is  differentiated  by  absence  of  ascites  and  the  presence 
of  &  larger  spleen,  firmer  liver,  and  collateral  circulation  (v.  page  724). 
Treatment. — ^Treatment  is  wholly  expectant  and  entirely  negative 
ni  its  results.  The  heart  depression,  vomiting,  and  nervous  excitement, 
*^  treated  as  in  typhoid  (q.v.). 


(B).  PORTAL  CIRRHOSIS. 

Synonyms. — Laennec's  cirrhosis,  alcoholic  or  atrophic  cirrhosis. 
QUssiflcation. — ^The  classification  of  the  varieties  of  cirrhosis  is 
;  it  may  be  made  upon  an  etiological,  pathological,  or  clinical 
From  a  practical  standpoint  the  chief  points  are  included  in 
"^following  chJssification: 


(1).  Capsular  or 
Glissonian. 


0.  Vascular. 


(3).  Bqjart  CniRHosis. 
(4).  MixsD  Cirrhosis. 


{Portal  vein  syphilis. 
Chronic  perihepatitis. 

Ported  vein  cirrhosis,  first  in  clinical  importance;  its 
leading  type  is  the  alcoholic,  atrophic  type  of  Laeiinec. 
(A  sub-type  is  a  hypertrophic  cirrhosis,  like  the 
atrophic  in  every  respect  save  that  the  liver  remains 
large.) 

Hepatic  vein  cirrhosis,  occurring  in  stasis  (cyanotic 
inauration),  and,  according  to  French  authors,  with 
portal  vein  ciiThosis. 

Hanot's  disease. 

(Portal  vein  and  biliary  cirrhoses  combined.) 
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Of  these  forms,  given  in  the  hope  of  elucidating  the  nume^ 
classifications,  two  main  forms  are  conspicuous — the  portal  and  bill  ^ 

Definition, ^ — Portal  cirrhosis  is  a  fibrosis  of  the  liver,  characterS 
(a)  etiologically  by  alcoholism;  (6)  anatomically,  by  induration  aro* 
the  portal  vein  radicles  and  enclosing  numbers  of  liver  lobules,  wbi 
cells  degenerate;  and  (c)  clinically,  by  portal  obstruction  (dyspepi 
ha»matemesis,  enlarged  spleen,  and  ascites),  and  often  by  signs  of  hepJ 
insufficiency. 

Etiology. — (a)  Sixty  to  75  per  cent,  of  cases  are  found  in  n 
between  ^orty  and  fifty  years  of  age*  jMus<;er  (1889)  collected  i 
cases  in  children,  (b)  AkoJwliam  is  the  chief  though  not  the  4 
cause ;  cirrhosis  may  be  due  to  whisky,  wine,  beer,  or  absinthe,  e^pecii 
in  sedehtarj^  individuals;  alcohol  is  absorbed  by  the  gastric  and  intestaJ 
veins,  and  is  conveyed  to  the  portal  vein  radicles,  where  its  lo< 
effects  are  expended  on  the  liver  cells  or  interstitial  tissue,  but  in  wl 
sequence  it  is  not  known.  Of  lati^  the  role  of  alcohol  has  been  c 
puted,  but  it  remains  a  striking  though  perhaps  an  indirect  fad 
(c)  Syphilis  is  a  cause,  especially  in  the  young,  in  whom  the  tox 
are  directly  conveyed,  by  the  umbilical  vein,  to  the  liver,  (d)  Oli 
infections,  as  malaria  (especially  where  it  is  endemic),  cholera,  typba 
tuberculosis,  scarlet  fever,  measles,  and  diphtheria^  are  possible  cauH 
experimentally  cirrhosis  has  been  caused  by  the  Bacillus  pyoc}*antf 
Bacillus  coli,  and  staphylococcus;  focal  mycotic  necrosis  is  thoi 
to  be  followed  by  fibrosis;  in  this  group  the  toxins  probably  enter 
the  hepatic  artery,  (e)  Spices^  curry,  drastics,  lead*  pho^bo 
arsenic,  hemochromatosis,  an thracosis  (Welch),  silicosis  (AdamiX  < 
lain  shell-fishi  and  possibly  auto-intoxication  from  dyspepsia,  are  ex 
tional  etiological  factors.  It  may  be  associated  with  gout,  dii 
rickets,  or  other  constitutional  affections.  Experimental  cirrfi' 
been  produced  by  lactic,  acetic,  and  butyric  acid.  There 
multiple  causes,  e,g.,  syphilis  plus  malaria  or  alcoholism.  In 
cases  no  cause  is  discoverable. 

Pathology. —The  essential  change  is  fibrosis  around  the  bran 
of  the  porta!  vein.     Some  consider  that  the  connective  tissue  growth 
priniarjs  causing,  as  it  contracts;  atrophic  or  fatty  alteration  of  I 
liver  cells,  sometimes  with  pigmentation;    others  maintain  that  I 
cells  are  first  injured  and  are  replaced  by  fibrous  tissue.    Whaled 
the  pathogenesis,  the  connective  tissue  forms  and  surrounds  scvei 
lobules  at  a  time  imuliilohulaT  cirrhosis).    Histologically  the  cirrlial 
is  atrophic,  and  this  point  is  emphasized  first,  l>ecause  the  sijte  ni 
weight  of  the  liver  may  vary.    Some  clinicians  maintain  that  the  lif 
is  first  large  (the  so-called  hypertrophic  stage)  and  later  is  shninkfl 
Undue  importance  is  attributed  to  size  alone,  for  a  normal-sized 
even  enlarged  cirrhotic  liver  is  histologically  atrophic.     An  actu^ 
atrophic  hver  may  be  large  from  (a)  fat  deposit,  (6)  passive  congrf^H 
(c)  compensatory  hyperplasia,  or  {d)  active  congestion.    The  <HH 
is  unimUy  decreased  from  1,500  or  2,000  gm.  (50  or  65  ounces)  to  1 A 
gm,  or  less.     Its  edge  is  rough;  i.r.,  granulations  can  be  fell  wn 
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represent  the  remaiiiing  relatively  normal  liver  tissue.  The  surface 
IS  sometimes  smooth,  and  microscopic  examiiiation  may  be  necessary 
for  confirmation.  Granulations  also  occur  in  fatty  liver,  pylephlebitis, 
and  passive  congestion.  Its  consistence  is  increased.  The  Uver  is 
2^^Uy  to  the  knife;  its  color  is  yellow  (cirrhosis),  perhaps  green  or 
hrown.  The  connective  tissvs  is  increased  and  prominent,  encroaching 
on  the  parenchyma.  Injections  of  the  organ  through  the  portal  vein 
^Tt  not  successful;  i.e.,  tliere  is  portal  obstruction,  which  causes  many 
of  the  cliDical  symptoms.  No  connection  between  the  portal  vein  and 
Ae  hepatic  artery  can  be  demonstrated,  though  injections  are  success- 
nil  through  the  hepatic  artery  and  the  biliary  system. 

Oenerid  Clinical  Picture. — The  disease  often  exists  for  several  years 

^thout  symptoms;   this  latency  is  usually  marked  by  enlargement  of 

the  liver,  which  is  due  to  compensatory  hyperplasia.    In  the  minority 

of  eases,  swelling,  pain,  or  active  hypera^mia  of  the  liver,  dyspepsia, 

f^xtfj  or  icterus,  are  observed;   they  last  a  short  time  only  and  are  by 

'^o  means  characteristic.    With  marked  shrinking  there  are  symptoms 

(^^  of  general  disturbance  of  ntdritionf  as  constipation,  emaciation 

C'^'Jiich  is  often  not  noticed  because  the  abdomen  remains  obese),  and 

*J3   earthy,  sallow  look  to  the  skin,  in  w^hich  dilatation  of  the  small 

^^erioles  (toxaemia  or  alcoholism),  dryness,  and  hemorrhages,  are  also 

^bsen^d;    (6)  of  portal  congesium,  as  early  ha^materaesis,  epigastric 

pr^essure,  ascites,  small  liver,  large  spleen,  and  disturbed  breathing, 

*^*  rcdation ,  and  digestion ;   (c)  of  intoxication^  resulting  from  functional 

"lure  of  the  heart,  liver,  and  kidneys,     (d)  There  may  be  complica^ 

,  as  hemorrhage,  diarrhnea  or  the  so-called  chohi?mia. 
Symptoms.— 1.  The  Liver* — The  liver  may  be  enlarged  at  first;  it 
enlarged  about  as  often  as  it  i^  decreased  in  size;  the  left  lobe  suffers 
ost  and  earliest  contraction.  The  liver  may  be  found  to  be  high,  as 
result  of  paresis  of  the  diaphragm,  due  to  perihepatitis.  Its  edge  is 
^*^fd,  but  often  cannot  be  felt,  even  after  tapping,  on  account  of  its 
^kinnkage  or  because  the  bowels  cover  it.  The  edge  i^  mwveii,  but  its 
KTanuIations  may  be  confused  with  the  small  islets  of  the  fatty  tissue 
^-^  the  abdominal  w*ali»  which  are  due  to  unequal  disappearance  of 
5*^^  adipose  tissue  as  a  result  of  emaciation.  Palpation  of  the  liver 
*^  ike  only  certain  way  of  determining  its  lower  limit,  the  results  of 
F*5rt'us«ian  being  decidedly  unreliable.  In  infantile  forms  of  portal 
losis  the  liver  and  spleen  are  larger  than  in  adult  types. 
Fortal  StftBis. — This  results  from  obstruction  to  the  return  portal 
latioQ.  (a)  The  peritoneum  is  thickened,  oedematous,  and  the 
*^t  of  transudation,  i.e.,  ascites,  which  occurs  in  85  per  cent,  when 
^he  [mtient  dies  of  the  cirrhosis  itself  and  in  50  per  cent,  when  he  dies 
^in  other  causes.  It  is  more  common  in  small  than  in  large  livers. 
Some  writers  hold  that  toxaemia  and  peritonitis  are  more  potent  factors 
^1  portal  obstruction.  Ascites  usually  appears  first  without  general 
**ifcma,  though  later  the  legs  may  become  swollen  as  the  ascites  com- 
ptsfles  the  inferior  vena  cava.  Pre-ascitic  oedema  of  the  legs  or  abdom- 
^il  wall  may  develop  from  cardiac  or  renal  complications,  involvement 
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of  the  cava  by  perihepatitis,  or  from  thTombosis  of  the  iliac  v^iiii 
Under   ascites,  its   physical   signs   will  be  more  closely  considered^ 
The  amount  of  fluid  may  be  enormous;  Liebermeister  reports  a  cas^ 
in  which  he  withdrew  nine  gallons. 

The  fluid  is  usually  amber-colored,  seldom  red  from  admixture  o# 
bloodj  or  very  rarely  turbid  from  fat   (adipose  ascites)   or  lecithim 
(chyliform  ascites);   the  two  latter  forms  also  contain  nucleo-albumin^ 
The  specific  gravity  is  1,008  to  1,015,  with  0.6  to  1  per  cent,  albumin. 
Though  ascites  is  rather  rarely  absent  in  advanced  cases  of  atrophicr^ 
cirrhosis,  the  patient  may  die  before  ascites  develops — ^for  instance^ 
from  hemorrhage,  which  is  dangerous  when  there  is  no  ascites  fLey— 
den).     An  extensive  though  slowly  developing  collateral  circulaiwm^ 
may  permanently  relieve  an  earlier  ascites.     It  is  not  an  iDfallibl^ 
sequence  of  atrophic  cirrhosis  (Lecorch^,  Hanot),  and  may  disappear* 
after  hemorrhage  (Fauvel),  diarrhoea  (Linas),  or  carcinoma  of  ceaopb^- 
agus  (Lecorch^,  Telamon).     (6)   The  spleen  is  from  two  to  six  times- 
its  normal  size,  which  is  due  to  the  early  toxaemia  and  the  later  stasis^ 
The  splenic  tumor  is  present  in  75  per  cent*  of  cases  and  is  a  measure 
of  the  degree  of  cirrhosis.     Its  capsule  is  hard  and  thickened  (»ome-^ 
times  preventing  splenic  enlargement!,  the  trabeculse  are  thicker,  and^ 
a  systolic  murmur  is  sometimes  heard  (Bouchard  and  Leudet).     (c) 
Gasiro-iniesiinal  catarrh  is  due  to  stasis  and  to  alcoholism.    Pain  afters 
eating,  especially  in  obese  persons,  a  coated  tongue,  vomiting,  singuitt 
constipation,  piles,  diarrhoea  (which  is   rare  unless  toward  the  enc 
of  the  course),  and  meteorism,  also  occur,     (d)  A  coUaieral  drcutati 
may  be  evidenced  by  enlargement  of  the  veins  about  the  navel  (cir 
somphalos  or  cap^ii  Medusw),     Prominence  of  the  epigastric    veansi^ 
occurs  regularly,  but  results  from  compression  of  the  inferior  cava. 
Anastomoses  occur  (i)  between  the  median  and  inferior  hemorrhoidaiSi 
veins  (passing  by  the  hypogastric  to  the  cava)  on  the  one  band,  and  diai^ 
superior  hemorrhoidal  (passing  by  the  superior  mesenteric  to  the  portal 
vein)  on  the  other  hand ;  (ii)  between  the  coronary  veins  of  the  stomachs 
on  the  one  hand,  and  the  cesophageal  and  phrenic  veins  on  the  other, 
which  empty  into  the  vena  azygos;    (iii)  between  the  veins  in  the  Uga^ 
ments  of  the  liver  and  new  adhesions  and  the  phrenic  veins;  betwoeii 
the  veins  of  the  ligamentum  t^res  and  the  veins  of  the  abdominal  wall 
and  epigastric  veins,  which  may  sometimes  be  felt  and  may  producaM 
murmurs  (Bamberger  and  von  Jaksch);     (iv)  the  mesenteric,  peri«fl| 
toneal  and  parumbilical  veins  also  communicate  with  those  of  the     '' 
abdominal  walls.     A  well-developed  collateral  circulation  b  bodi  a 
favorable  and  an  unfavorable  symptom;  on  the  one  hand  it  rdi 
the  portul  stagnation  and  probably  gives  the  over-taxed  liver  i 
opportunity  to  perform  its  functions;   on  the  other  hand,  the  dilated 
collateral  vessels  are  likely  to  rupture  and  they  convey  directly  into  the 
general  circulation  toxic  substances  which  the  liver  normally  deMro; 
or  alters;   this  produces,  according  to  Stockton,  the  frequent  artcri 
sclerosis^  granular  kidneys,  and  more  acute  toxeemia,  w'     "       sem^ 
uremia,    (e)   The  kidneys  are  congested,  degenerated,  b  n 
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liTpertrophy.   The  urine  is  decreased  in  amount,  darker,  and  of  higher 

specific  gravity,  because  the  arterial  tension  is  low  in  cirrhosis.    More 

urine  is  often  secreted  during  fasting  than  during  digestion  (opsiuria), 

which  is  the  converse  of  normal  conditions.    The  urobilin  may  be 

inereased  two-fold,  giving  a  fluorescent  filtrate  when  equal  parts  of 

mine  and  a  10  per  cent,  solution  of  zinc  acetate  in  absolute  alcohol  are 

mixed  and  filtered.    The  chlorides  are  decreased,  as  they  accumulate 

in  considerable  amounts  in  the  ascitic  transudate.    The  urea  is  often 

decreased,  but  the  ammonium  compounds  (as  in  acute  yellow  atrophy) 

we  often  increased,  less  from  interference  with  the  liver  functions 

than  from  increase  of  acid  products  in  the  blood  (acidosis),  which  the 

Ammonium  salts  seek  to  neutralize.     Albuminuria  may  result  from 

stasis  or  nephritis  {v.  %.).    Blood  may  be  found  in  the  urine,  as  a  result 

of  stasis  in  the  bladder.     Glycosuria  is  uncommon  save  in  the  pig- 

metitaiy  cirrhosis  (see  Diagnosis).    Alimentary  glycosuria  may  be 

Pi^uced  by  administration  of  100  gm.  (3  ounces)  of  grape  sugar  with 

*  meal. 

3.  General  Symptoms. — ^There  is  considerable  loss  in  weight,  some 

^^9utmia,  and  a  sallow,  earth-like  color.     Great  malnutrition  is  readily 

^3rplained  (a)  by  the  inability  of  the  liver  to  properly  handle  the  carbo- 

'^^dxates,  proteids,  etc.,  and  (6)  by  the  diversion  through  the  collateral 

^circulation  of  toxins  into  the  general  circulation,  because  the  liver  is 

^«  normal  barrier  against  toxins  which  are  injurious  to  the  nervous 

system.     In  a  recent  case  with  well-developed  collateral  circulation, 

®^^rvy  developed  which  the  writer  interpreted  as  toxsemic.    It  was 

J^^oe  thought  that  bile  salts  or  pigment  entered  the  blood  and  produced 

^hoUBmia,"  or  that  substances  were  retained  which  the  bile  normally 

^^oxeted,  producing  "acholia";  now  the  term  liver  insufficiency  {hepa^ 

^^^^gia)  is  more  often  employed.    Toxsemic  nervous  symptoms  include 

^^ynamia,  headache,  itching,  delirium,  stupor,  convulsions,  paralysis, 

^^^litractures,  or  coma.    Much  depends  upon  the  activity  and  integrity 

^^    the  kidneys,  which  may  for  a  time  maintain  adequate  excretion. 

Complications  of  Oirrhosis.— l.  Hemorrhage.— (a)  Cachectic  capil- 

I^^y  hemorrhage  from  the  nose,  mouth,  lungs,  or  stomach,  is  less  fre- 

^U.ent  than  it  is  in  biliary  cirrhosis.    Epistaxis  occurs  from  dilatation 

o^    the  vessels  on  the  anterior  part  of  the  septum.   (6)  Of  mechanical 

^^^>«igestive  hemorrhages  from  the  oesophagus,  stomach,  bowels,  kid- 

^^ys,  bladder,  or  uterus,  those  from  the  cesophagus  are  most  important. 

Zenker  found  oesophageal  varices  in  20  per  cent,  of  cirrhosis  autopsies. 

^^Ixeir  rupture  causes  hcematem^is  (which  occurs  in  23  per  cent,  of 

^^i^rhosis  cases),  chiefly  in  adults  and  rarely  in  children;   if  they  are 

^^Ty  profuse,  blood  may  come  up  without  vomiting.     It  is  usually  an 

^^^y  symptom,  antedating  ascites;   the  amount  is  generally  profuse, 

^^d  in  one  of  Osier's  cases  amounted  to  10  pounds;   it  often  causes 

ylood  in  the  stools.    It  may  pour  out  slowly  and  form  dark  clots;   it 

^  usually  attended  by  less  collapse  than  is  hemorrhage  from  ulcer, 

^W  acute  ansemia  or  slight  fever  may  follow  it.    Preble  in  a  careful 

*tudy  of  the  subject  concludes  that:   (i)  Hemorrhage  is  not  a  rare  com- 
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plkatiou  of  cirrhosis,  (ii)  It  occurs  chiefly  in  atrophic  forms. 
In  33  per  cent,  the  first  hemorrhage  is  fatal;  in  66  per  cent,  hem*^^^ 
rhages  occur  over  a  period  of  several  months  to  years,  eleven  ye^^ 
being  the  maximum,  (iv)  In  33  per  cent,  a  diagnosis  of  cirrhosis  w  ■ 
possible  at  the  time  of  the  first  hemorrhage,  (v)  (Esophageal  varicr^^ 
were  present  in  80  per  cent.,  and  in  over  half  of  these  raacroscop^^" 
mpture  was  detected;  yet  (vi)  fatal  hemorrhage  may  occur  withe 
macroscopic  rupture,  and  is  due  to  a  simultaneous  rupture  of  mac 
capillaries,  (vii)  Hemorrhage  may  be  the  first  sign  of  cirrhosis, 
other  symptoms  are  usuallv  found  first,  (viii)  The  symptoms 
cirrhosis  were  typical  in  but  6  per  cent,  of  cases  of  oesophageal  var 

2,  Peritonitis. — (a)   Chronic  retracting  peritonitis  (in  10  to  19  pc 
cent.,  Gratia),  may  occur  with  shortening  of  the  mesentery  and  int€ 
tines;  according  to  Botazzi  it  prevents  absorption  of  the  ascites.     {I 
Tuberculous  peritonitis  (10  to  25  per  cent.)  may  occur  with  fever,  paic 
and  often  a  hemorrhagic  exudate  which  produces  tuberculosis 
inoculation.     It  usually  follows  the  ascites  of  cirrhosis  (the  com 
being  very  rare)  and  hastens  the  fatal  outcome.     One  would  thin-I 
that  stasis  would  tend  to  prevent  the  development  of  tubercuk 

3*  Nephritis. — Nephritis  occurs  in  33  per  cent,  of  cases» 

4.  Heart.— The  heart  is  arteriosclerotic  in  60  per  cent*;    chroii 
myocarditis,  endocarditis,  fatty  degeneration,  and  dilatation  of 
right  ventricle,  often  occur.    The  arterial  tension  is  low  in  cirrhosis, 

6.  Luiigs. — In  the  lungs,  oedema,  catarrh,  emphysema,  yarious 
flaramations,  and  very  frequently  pulmonary  tuberculosis  occur; 
latter  is  rare  in  infantile  cirrhosis.     Right  hydrothorax  occurs 
stasis  in  the  vena  azygos  and  in  the  right  intercostal  veins;    riglii 
sided  pletirisy,  due  to  extension  of  perihepatitis  through  the  diapl 
occurs  in  10  per  cent,  of  cases  (Caro). 

6.  Brain.— Pachymeningitis,  meningitis,  or  brain  hemorrhage,  m»^ 
occasionally  occur. 

1,  Fever. — "  Infermittent  hepatic  fever*'  may  result  from  hepatargi^ 
(hepatic  intoxication),  perihepatitis,  or  from  complications.    The  tem-' 
perature  is  usually  subnormal  in  advanced  cases,  though  the  aulhof 
has  often  observed  slight  terminal  temperature  and  leukocytosis,  which 
is  referable  to  terminal  infections. 

8.  Icterus. — In  atropine  cirrhosis  jaundice  is  a  genuine  complica- 
tion; it  is  due  to  duodenal  catarrh,  enlarged  portal  glands,  or  a  diffusa 
cirrhotic  process  (Andral),  though  few  patients  pass  through  thi*  dis* 
ease  without  having  a  muddy  yellow  areola  under  the  eyes.  If  present 
it  is  incomplete,  and  is  caused  by  compression  of  bile  ducts  bj  coo* 
tracting  connective  tissue.    Its  frequency  is  15  to  20  per  cent. 

9.  Anasarca* — Anasarca  results  from  pressure  on  the  cava  hy  an 
extensive  ascites,  from  perihepatitis  with  cicatricial  involvement  ol  the 
cava,  and  from  complicating  cardiac  or  renal  disease  and  marasmus. 

10.  Other  OomplicaUoiis. — These  are  rarer;  for  instance,  pvle» 
thrombosis,  clubbed  fingers,  alcoholic  multiple  neuritis,  or  deKnum 
tremens;  acute  yellow  atrophy  and  venous  thrombosis  seldom  oecur« 
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Oonrae  and  Prognosis. — ^The  clinical  course  is  essentially  chronic; 
it  usually  lasts  not  more  than  two  or  three  years,  but  its  duration, 
after  the  diagnosis  is  once  made,  is  more  often  months  than  years, 
though  a  ten  to  fifteen  year  course  has  been  observed.  Following 
Strieker,  Hanot,  and  Lenhartz,  the  author  excludes  all  acute  cases 
from  the  category  of  cirrhosis.  Compensatory  factors  include  (a)  the 
collateral  circulation,  which  maj  throw  toxins  directly  on  the  nervous 
centres  and  produce  symptoms  like  those  of  uraemia;  (6)  hyperplasia 
of  the  liver  cells,  which  may  produce  veritable  adenomata.  As  Hanot 
puts  it,  the  diagnosis  is  based  on  the  condition  of  the  connective  tissue, 
but  the  prognosis  depends  on  that  of  the  liver  cells,  (c)  The  kidneys 
may  compensate  to  a  small  degree.  Hale  White  holds  that  ascites 
is  ominous  and  that  the  patient  rarely  survives  the  second  tapping; 
this  does  not  conform  to  the  author's  experience,  though  ascites  is  a 
late  symptom;  the  author  has  seen  numerous  cases  which  survived 
frequent  tappings,  and  he  has  felt  justified  in  excluding  peri- 
J^epatitis,  which  White  considers  explanatory  of  these  cases.     The 

£ix>gnosis  is  relatively  favorable  in  subjects  under  forty  years  with 
irge  livers  and  small  spleens.  Recovery  after  a  positive  diagnosis 
J^«^  been  made,  is  possible,  especially  if  the  diagnosis  is  made  early. 
-Exi  advanced  stages  death  is  the  usual  outcome,  although  the  author 
*^3^  seen  relative  recoveries  lasting  for  five  or  six  years  follow  adhe- 
^c>ns  from  multiple  paracentesis. 

X)eaih  resvUs  from  hepatargia  (cholsemia,  acholia),  marasmus, 
^^XKiorrhage,  ascites,  intercurrent  pneumonia,  or  other  terminal  infec- 
^c>ns;  exhausting  diarrhcea  or  vomiting;  cardiac,  renal,  or  other  com- 
Plioations  (t?.  s.). 

differential  Diagnosis. — ^Two  classes  of  conditions  require  differen- 
"tifit-tion :  on  the  one  hand,  those  in  which  the  liver  is  large;  on  the  other, 
tln^ose  in  which  the  liver  is  small. 

X.  When  the  Liver  is  Large. — (a)  The  jatty  liver  is  soft  and  presents 
iio    evidences  of  portal  stasis.     (To  avoid  repetition  the  diseases  are 
differentiated  later,  in  tabular  form  [see  page  724].)    (6)  The  amyloid 
liquet  is  hard;  the  spleen,  kidnejs,  and  alimentary  mucosa,  are  almost 
al^^vays    involved,    icterus    is    very    rare,    and    occurs    only    when 
amyloid   glands  at  the   j>orta  hepatis   produce   mechanical   icterus; 
anamia  is  common,    (c)  Leukcemic  deposits  in  the  liver  cause  hepatic 
intumescence,  but  the  blood  examination  is  decisive,  (d)  Some  swell- 
ing of  the  liver  may  result  from  simple  icterus,  but  the  history,  absence 
^f  portal  stasis,  and  shorter  course,  are  distinctive,    (e)  Passive  hyper- 
^fwiio  from  heart  or  lung  disease  produces  an  evenly  enlarged  tender 
Kver,  subicterus,  and  cyanosis.     (/)  Cancer  of  the  liver  is  usually 
clearly  marked  by  hard  and  nodose  enlargement,  by  detection  of  the 
primary  growth  (e.g.,  in  the  stomach),  by  icterus,  and  cachexia;   in 
^me  cases  early  cirrhosis  may  simulate  cancer,  as  in  a  patient  whom 
^^hler  saw  and  diagnosticated  cancer,  though  the  later  course  proved 
^l^^t  cirrhosis  was  present,   (g)  In  ^ypMw  of  the  liver  the  history,  knobs, 
^M  depressions,  the  more  rapid  course,  greater  perihepatitic  pain,  the 
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icterus  (in  33  per  cent.),  the  findings  in  other  partSt  and  the  resul 
treatment,  usually  make  the  diagnosis  clear  (see  Syphilis).  (A)  P^^^^ 
cardiite  pseudocirrhosis,  described  by  Pick  (1896),  occur*  in  yoU-^^fc 
rheumatic,  and  cardiac  subjects,  and  is  characterized  by  sympt*:^^^ 
which  on  the  one  hand  resemble  extreme  passive  congestioD  of  '•-^ 
hver,  and  on  the  other  a  capsular  cirrhosis;  the  liver  is  large  and  fi^  ^^* 
there  is  recurrent  ascites  without  cedema  of  the  extremities,  and  li  ^  JB 
or  no  icterus.  Its  mechanism  is  disputed;  contracting  pericarcX^^I 
adhesions  may  perhaps  cause  dilatation  of  the  right  auricle  and  ir^^^* 
cava  inferior,  thereby  distending  the  hepatic  vein  system;  or  uossi  t^'j 
the  inflammation  extendi  down  the  cava  inferior  to  the  liver;  the  li^v^^^^^i 
however,  is  permanently  and  disproportionately  congested,  (i)  'A^**^ 
enlanjed  liver  in  Bantia  disease  is  cirrhotic,  but  the  spleen  is  enlar^l^'^^ 
first  and  there  is  early  splenic  ansemia  wliile  the  cirrhosis  and  hjeE*:^^' 
temesis  dccot  later. 

2.  When  the  Liver  is  Small. — The  following  possibilitiea  should 
considered:   (a)  Syphilis,  characterized  by  stellate  scjlts,  nodes,  i 
pain,     (b)   Passive  congestion;    the  nutmeg  liver  may  atrophv^ 
anasarca  h  observed  first  and  usually  theie  are  primar)   and 
c'iently  characterLstic  heart  findings,    (c)  Simple  maraniit  o/ropAy  i 
little  clinical  interest;   the  liver  is  small,  there  is  no  portal  stasis* 
arteriosclerosis  is  found  in  other  organs,   (d)  PylethrombosuhehM 
terized  by  a  rapid  onset  with  swelling  of  the  spleen,  severe  or  repea^^^^^ 
hsematemesis,  dilated  veins,  and  rapid  recurrence  of  the  a^tes  af '^  ^ 
tapping;  it  is  due  to  some  special  cause,  as  pressure  of  a  tumor.  nenM^^^^J 
ulcers,  suppuration,  or  gall-stones,    (f)  Perihepatitis  has  a  very  m*^»-^^^ 
slower  course  than  has  cirrhosis;  it  lasts  for  years  mth  iiitermis 
and  very  often  results  from  pericarditis.    (/)  In  chronic  perUanitu  --^ 
fluid  is  turbid,  often  hemorrhagic,  with  high  specific  gravity  and 
leukocytes;  it  is  characterized  by  absence  of  symptoms  of  portaJ  v**S 
stasis;  there  may  be  pain,  fever,  and,  in  the  tuberculous  form,  poaii 
results  from  inoculations;   the  differentiation  of  chronic  peritom'ti 
considered  in  detail  under  Ascites,      (g)  The  pecuUar  pigmenic^^ 
cirrhosis  of  hiemochromatosis  (diab^te  bronz^)  was  first  describetl       ^ 
Troisier  (1871),  was  named  by  Recklinghausen,  and  was  particula  "^^*"' 
elaborated  by  the  French  school  (Hanot,  Chauffard),     Its  symplo*^^ 
are  three-fold :    (i)  cirrhosis  (which  causes  the  hemorrhagrs,  indunU:^^^^ 
liver,  and  enlarged  spleen),  (ii)  diabetes,  and  (iii)  pigmentation  of  t--^^^ 
skin,  which  somewhat  resembles  Addison's  disease.    It  is  thouglu  '^^^^^ 
some  toxic  substance  destroys  the  red  blood  cells  (hiemolysis)»and 
operates  on  the  cells  of  the  liver,  pancreas,  and  other  organs,  thai  th» 
transform  the  soluble  blood  pigment  into  insoluble  hiemosiderin.   TF 
pigment  and  an  iron-free  hcemofuscin  are  found  in  the  muscles  of  tl 
intestine,  heart,  Uver,  and  pancreas,  whose  cells  become  pigmeiti 
degenerated,  and  necrotic;    the  pigment  passes  into  the  connccti 
tissue  of  the  part.    The  essential  lesion  is  pigmentation  of  the  li 
skin,  and  pancreas,  with  the  fibrosis  of  the  liver  and  of  the  islands 
Langerhans  in  the  pancreas,  which  latter  causes  the  diabetes.  Diabet^^^^ 
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has  oocuned  in  all  but  five  of  the  French  cases,  but  seems  less  common 
in  those  reported  in  this  country.  In  Letulle's  series  of  30,  29  were 
Hiales  between  forty  and  fifty  years  of  age. 

Treatment. — l.  Oansal  Therapy  and  Prophylaxis. — ^These  have  but 
limited  applications,  save  in  preventing  further  injury  to  the  affected 
Uver  by  syphilis  and  by  use  of  alcohol.  All  forms  of  liquors  or  med- 
icinal tinctures  are  absolutely  interdicted,  but  too  frequently  with  no 
^ect  Syphilitic  forms  are  greatly  benefited  by  appropriate  treat- 
ment, which  some  clinicians  think  may  help  all  forms  of  cirrhosis. 

2.  Medicinal  Treatment. — ^This  is  of  little  value,  for  cirrhosis  cases 

^me  under  observation  only  after  contracting  connective  tissue  has 

already  formed.     Naunyn  has  used  ten  grains  of  ammonium  chloride 

three  times  daily,  but  it  does  not  arrest  cicatrization.    RoUeston  believes 

5^  at  potassium  iodide  and  ammonium  chloride  are  beneficial  in  acid 

intoxication  (acidosis);  he  never  gives  arsenic  and  salicylates. 

3.  Diet. — The  diet  should  exclude  rich  proteids,  for  meat  is  less 
^^ell  tolerated  than  milk.  Skimmed  milk  is  best  for  it  contains  but 
1   per  cent,  of  fat.    Rich  or  highly  seasoned  foods  are  to  be  avoided. 

4.  Symptomatic  Treatment. — ^The  same  treatment  which  is  insti- 
tuted in  chronic  gastritis  or  alcoholism  (q.v.)  may  be  indicated, 
-tliitulence  should  be  met  by  calomel  in  fractional  doses,  then  by  salol 
lO  grains  after  each  meal,  or  possibly  by  beta-naphthol  10  grains, 
though  it  may  cause  renal  irritation.  Diarrhoea  should  not  be  checked, 
«^t  least  not  until  the  bowels  have  been  thoroughly  cleansed,  for  it  is 
^liminative.  Unusual  splenic  intumescence  may  be  treated  by  purg- 
ii:ig,  for  it  is  often  a  forerunner  of  haematemesis.  Hsematemesis  should 
l>e  treated  by  absolute  rest  and  by  rectal  feeding,  as  in  gastric  ulcer 

Cq.v.);  calcium  chloride  3ss  to  j  may  be  given  by  rectum  for  two  or 

t£ree  doses.     Pain  is  controlled  by  application  of  heat  locally,  by 

^^omel,  ammonium  chloride,  and  by  salines.     Nervous  symptoms 

^^cessitate  the  same  treatment  as  uraemia;  namely,  laxatives,  sweats, 

?^d  transfusions  to  which  sodium  bicarbonate  may  be  added  as  it  is 

^*^  diabetes,  for  the  acidosis. 

(.  Aadtas. — ^Ascites  is  seldom  benefited  by  the  use  of  cardiants, 
^'Weats,  diuretics,  or  purges.  Early  repeated  punctures  (see  Ascites) 
^5*  b^eficial,  and  may  induce  adhesions  and  consequent  collateral 
^tculation. 

6.  Operation. — ^Talma  and  Van  der  Meulen   (1889)  recommended 

operative   measures,  which   were   later   amplified   in   various   ways 

^d  induce   a   collateral   circulation;    these  consist  of   sewing   the 

^^iicntum  to  the  abdominal  wall,  rubbing  the  surface  of  the  liver 

^'itil  it  is  abraded  to  promote  adhesions,  and  other  similar  meas- 

^*'^.    In    the   series  collected  by   Harris,    Greenough,    and   Allyn, 

^^ounting  (in  1903)  to  126  cases,  about  40  per  cent,  were  improved, 

^d  about    90  per  cent,   were  alive    and    in    improved    health  two 

yj^  after    the  operation.     Montprofit    found   in    224    operations, 

L       ^  per  cent,  cures.     Bunge  collected   (1905)  274   operations  of  the 

T^amm-Drummond  type;   the  immediate  mortality  of  the  operation 
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3.  The  spleen  is  hypertrophied,  is  usually  increased  relatively  more 

tlt^n  the  liver,  averaging  one  to  two  pounds  (400  to  1 ,000  gm.)  in  weight 

f>i^t  sometimes  actually  outweighs  it  (2,600  gm.),  especially  in  infantile 

foirms.    It  is  hard,  smooth,  and  evenly  increased  in  all  its  elements  and 

dixiensions.    It  is  often  clearly  visible  and  is  distinctly  palpable. 

Other  Symptoms. — Digestive. — ^The  condition  of  the  tongue  and  of 
tI:M.<  appetite  is  variable.  Nausea,  vomiting,  dyspepsia,  and  tympan- 
i'^^ss,  are  uncommon.  Diarrhoea  is  frequent.  The  normal  or  diarrhoeal 
Eac:B.oyements  contain  bile  (in  over  90  per  cent,  of  cases). 

Nutritive. — Nutrition  is  often  maintained  for  years,  despite  the 
L^=rtepus,  but  wasting  subsequently  appears.  Development  is  retarded 
i^cK  young  subjects,  and  infantilism  may  be  as  marked  as  in  cretinism 
o:ir  congenital  syphilis.  Clubbed  fingers,  from  hyperplasia  of  the  soft 
tissues,  is  not  an  uncommon  development;  Gilbert  and  LerebouUet 
>Ilected  40  cases  in  1901. 

Urinary. — ^The  urine  is  highly  colored,  bile-stained,  and  is  usually 
Lcreased  in  amount;  its  freezing  point  is  high  and  it  may  contain 
%:ux)bilin,  indican,  or  albumin. 

Circtdatory. — ^The  pulse  is  not  slow;  the  heart  is  often  dilated 
«^iid  may  reveal  a  systolic  murmur;  dyspnoea  is  frequent,  and  results 
from  pressure  on  the  diaphragm  by  the  swollen  liver  and  spleen;  the 
Wood  shows  secondary  anaemia,  decreased  coagulability,  and  some- 
times moderate  leukocytosis.  Arthritis  and  multiple  neuritis  are  rare 
^^xnplications. 

diagnosis. — ^The  following  table  shows  the  essential  pathological  and 
cunical  points  of  contrast  with  the  portal  type: 


"'^^^Htal   (atrophic)   cirrhosis. 

^'  Etiology:  alcoholism;  over  forty 
years  of  age. 

^^  Zjiver,  large  or  small  (possibly  both 
in  succession);    shrinks  often. 

Granulations:    larger. 

TeUow. 

*  C^onnedive  tissue  and  inflammation 
ensnaring  several  lobules  (mul- 
tilobular or  annular),  and  around 
portal  vein  radicles. 

Distinction  between  connective  tis- 
sue and  lobules  sharp. 

Connective     tissue^     firmer,    more 
fibrous;  more  elastic  tissue. 


. Biliary  (hypertrophic)  cirrhosis. 

Infection;    under  forty  years. 

Always  large  and  to  greater  degree. 
Never  shrinks  in  pure  forms. 

Small;  very  fine. 

Dark,  icteric,  green. 

Begins  in  lobule  (monolobular  or  insular) 
around  smaller  bile  radicles  (chol- 
angitis) in  early  stages  at  least,  later 
less  clear. 

Not  sharp. 


More  delicate,  reticular,  richer  in  cells, 
embryonal. 


Scar-like  and  contracts. 

Liver-cells y  early  fatty,  degenerate, 
disappear. 


Does  not  contract  (elephantiasis  hepa- 

tis). 

Seldom  fatty,  remain  normal  for  long 
time,    may    regenerate,    more    pig- 
mented. 
(Concluded  on  page  706.) 


706 


DISEASES  OF  THE  LIVER 


POHTAL   (atrophic)    CIRRHOSIS. - 


M?a, BlLlART  (  BTPERTIlOPmO  )  aRBBC 


6.  Portal  system  cannot  be  injected  by        Easily  injected. 
portal  vein, 

6.  Bilevesaeh*    (Proliferating  bile  veBsels  in  biliary  form  are  Qot  cfa 
and  are  probably  merely  corapreased  rows  of  liver  eeUa.) 


7.  Jcierun  infrequent,  a  complication; 

when  present,  usually  catarrhal. 

8.  AitcUea  rarely  abaeot  in  advanced 

caaes. 

9.  CQllaieral  circulation— usual. 

10.  H(Bmat€nie»ts,  frequent,  early, 

mechanieaj. 

11.  Constipation  ueual. 

12.  Duration  of  two  to  three  years. 

Death  results  from  hflematerae8is,Tiephri- 
tii^,  tuberculosis^  pentonitis. 


Constant  throughout  oour^»  «n<l 
the  stools  contain  bile. 

Absent  in  all  (except  mixed  fgrxnitf^)' 


Never. 

Very  rare,  late,  cachectie,  or 

Diarrhoea  quite  frequent. 

Five  to  ten  yean. 

Rare;  death  from  hepatanrJa  («> 
chohemia)  with  fever, 
toma,  delirium,  typh«  • 


It  is  a  rsTG  affection,  and  a  diagnosis  of  biliary  cirrhosis  is  ^* 
often  made.  If  the  cardinal  features  under  its  definition  areboro^ 
mind,  it  can  usually  be  separated  with  ease  from  the  foUowingfft^* 
tions:  (a)  In  hepafic  cancer,  the  subject  is  older  and  more  cjichrc'^*| 
the  course  is  shorter,  there  is  no  splenic  tumor,  the  primary  gn>^ 
e,g,t  in  the  stomach,  may  be  recognized,  the  liver  often  pre.sent'?  »' 
regularities,  the  neoplastic  obstruction  of  the  bile  duct  prodii^'f?^ 
acholic  stools,  and  obstruction  of  the  portal  vein  causes  asateSr  C^f 
Multilocular  erhinococciis  (V/.r.)  also  produces  icterus^  and  eidsf?^ 
liver  and  spleen,  but  is  exceedingly  uncommon,     (c)  Fatty  and  awj^**  J 


.  y^f*      »..^     «„«.    ^..f 

liver  are  unattended  by  jaundice,  and  in  amyloidosis  the  enlargement  *" 
liver  and  spleen  is  usually  associated  with  albuminuria,  diarrh*** 
oedema,  and  cachexia,    (d)  Obslruction  of  the  bile  dut^fs  »    r»i» 

enlarged  gall-bladder  (i^  1<  teki\s)  ;  the  stools  are  usuii  I  ^ 

sarily  acholic  {e,  g,,  in  stone  of  the  common  duct).  The  spleen  i^  ^^ 
large.  In  this  connection  it  may  be  stated  that  some  recognise  »  (^ 
called)  biliary^  cirrhosis  due  to  chronic  obstruction  of  the  duct,  ^ 
described  by  Charcot  and  Gombault  in  1S7G;  Osier  '  ''  '  ''^'^** 
properly  hold  that  simple  mechani(*al  obstruction  nevi  ^i*' 

though  it  may  follow  ascending  cholangitis.  The  h*ver  is  far  less  b^lf 
in  this  obstructive  type  and  is  seldom  hard,  (e)  In  haemochronttl^ 
and  pigmentary  cirrhosis,  icterus  is  absent  and  glycosuria  is  prcs€»tu* 
about  ^5  per  cent,  of  cases.  (/)  For  Banti*»  disetMe^  see  diagnct^^ 
pori<il  cirrhosis,     (See  page  724.) 

Treatment. — ^The  treatment  is  that  of  portal  cirrhosis;   no 
are  kno>^Ti  which  stop  the  formation  of  connective  tis.sue*    A  g«n 
diet  may  be  given.     Cold  and  dampness  are  especially  to  lie  mti 
Calomel  in  small  doses  (grain  A  to  A  ti.d.)  may  be  given  for 
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a  time,  and  salol,  the  salicylates,  and  simple  salines,  are  some- 
es  beneficial.  Operative  relief  is  suggested  by  drainage  of  the  gall- 
dder,  but  in  the  reported  cases  the  true  biliary  cirrhosis  is  often 
fused  with  obstructive  icterus:  operation  might  be  helpful  in 
ary  cirrhosis  due  to  ascending  infections. 


(D).  ABSCESS  OF  THE  LIVER. 

uppurative  hepatitis  may  be  considered  as  a  local  affection,  though 
sometimes  a  part  of  septicopyaemia  (q.  v.).  Virchow  found  it  in  1.5 
cent,  of  autopsies.  Ninety-seven  per  cent,  occurs  in  males. 
''arieties. — 1.  In  the  septic  type,  53  to  55  per  cent,  of  cases  (Baren- 
ing  and  Luda)  the  hepatic  artery  is  the  usual  carrier  of  infection; 
primary  focus  is  usually  in  the  external  parts,  especially  the  skull 
ppocrates).  It  may  result  from  osteomyelitis,  external  inflam- 
tions,  pulmonary  abscess  or  gangrene,  putrid  bronchitis,  and,  less 
jn,  from  ulcerative  endocarditis.  Liver  abscess  occurs  in  15  per  cent, 
lases  of  surgical  septicopyaemia  (Barensprung).  Infected  thrombi 
the  peripheral  veins  may  become  detached,  infarct  the  lungs,  and 
nee  reach  the  arterial  circulation.  In  rare  cases  infective  material 
y  fall  back  from  the  cava  into  the  hepatic  vein ;  this  is  known  as 
rograde  embolism.  The  bacteria  are  those  enumerated  under 
>sis— the  pyogenic  organisms,  pneumococcus,  colon,  and  typhoid 
ciUus. 

The  symptoms  of  septic  abscess  are  not  distinctive  because,  first,  they 
B  obscured  by  the  general  toxaemia,  and,  second,  the  multiple  abscesses 
ien  scattered  through  the  liver  usually  produce  few  decisive  local 
mptoms.  The  liver  enlargement  is  uniform  and  is  generally  indis- 
iguishable  from  the  cloudy  swelling  of  sepsis;  fluctuation  is  rare;  the 
'rtal  circulation  is  rarely  obstructed;  pain  and  tenderness  are  usually 
esent;  jaundice  is  inconstant;  the  spleen  is  swollen  from  sepsis;  the 
upse  is  rapid.  The  septic  type  may  occasionally,  and  the  traumatic 
ten,  consist  of  a  single  large  abscess. 

2.  The  second  variety  results  from  infection  through  the  tributaries 
^he  portal  vein  (31  per  cent.)  (Kelsch  contends  that  85  per  cent,  of  500 
'ep abscesses  were  due  to  dysentery);  it  has  been  known  since  Mor- 
gni's  time  and  is  clinically  the  most  important  type.  Any  ulcerative 
suppurative  affection  in  parts  containing  these  branches  may  be 
^1,  for  instance,  amoebic  dysentery  (the  most  frequent  cause), 
^pendicitis  (in  6  per  cent,  of  its  fatal  cases),  neglected  hemorrhoids, 
•stric  ulcer  or  cancer,  and  disease  of  the  bile  vessels,  the  vessels  of 
Wch  are  portal  tributaries.  Pyogenic  organisms,  the  Amoeba  dysen- 
fi®,  foreign  bodies  (as  fish-bones,  pins,  liver  flukes,  and  parasites) ,  may 
'ter  by  the  portal  circulation.  Pus  organisms  may  enter  and  infect 
oerciUous,  echinococcic,  or  actinomycotic  foci,  of  which  latter  40  cases 
^recorded.  The  form  of  lesion  varies ;  (a)  there  may  be  the  solitary  or 
epical  liver  abscess,  which  will  be  considered  separately,  or  (6)  there 
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may  be  suppurative  pylephlebitis,  which  is  less  a  suppuration  of 
liver  substance  than  an  extension  of  inflammation  in  the  po 
vein  itself,  and  follows  in  a  dendritic  fashion  through  all  of  its  irm 
hepatic  ramifications;  its  branches  are  distended  and  present  sxxra-all 
accumulations  of  pus,  which  may  appear  as  yellowish  foci  through.  *li^ 
capsule,  but  show  more  clearly  on  section  as  portal  vein  suppurati  <^'^  I 
the  whole  liver  may  be  involved,  or  certain  areas  may  be  exempted  pX 
total  thrombotic  occlusion  of  the  larger  branches.  In  some  cases 
purulent  thrombophlebitis  may  be  traced  back  to  the  original  lesioi:» 
the  stomach  or  intestine;  the  Uver  is  enlarged  but  the  diagnosis  is 
more  than  a  probable  one, 

3.  The  third  variety  is  infection  by  the  bile  vessels  (10  per  cent),  i^ 
which  an  ascending  cholangitis  (g.i'.),  often  calculous  in  origin,  pjro* 
duces  multiple  small  abscesses  through  the  Uver  substance;  thin  U 
rather  similar  in  appearance  to  the  pylephjebitic  form.  These  th^"^ 
varieties  account  for  94  to  96  per  cent,  of  cases  of  liver  abscess. 

4.  The  fourth  variety  is  infection  in  infants  through  the  navel,  B^Mii 
is  an  infrequent  occurrence. 

5.  The  fifth  variety  is  direct  invohyemeni  of  the  liver  by  corUiyvC^^^ 
which  may  occur  in  various  diseases,  as  in  suppuration  of  the  g»*^ 
bladder  or  ulcer  of  the  stomach. 


Solitary  or  Tropical  Abscess. 

The  abscess  is  solitary  in  75  per  cent,  of  cases;  in  1 1  per  cent 
are  two,  and  in  14  per  cent  more  than  two, foci.    Twenty  to  SOpercti 
of  cases  of  amoebic  dysentery,  by  far  the  most  common  cause,  is  cofi 
plicated  by  Uver  abscess.     Amoebic  abscess  may  even  occur  i^ntboi 
intestinal  ulceration,  though  amceba?  are  found  in  the  stools;  in  5out 
27  of  Futcher'ii  cases  there  were  no  intestinal  symptoms.    Over  50 
cent,  of  tropical  abscesses  operated  on  in  England  by  Manson  coC^ 
tained  amoebae.    Shiga's  bacillary  dysentery  is  rarely  a  cause.    SiuiT^^* 
abscess  may  occasionally  occur  from  trauma,  pyaemia,  typhoid  (pT'^^^ 
bably  pyaemic),  or  in  hydatid  cysts.    It  occurs  chiefly  in  the  tropir^^' 
though  it  is  seen  in  the  Southern  states  and  sometimes  in  the  North,  t^ 
the  tropics  it  is  thirty-five  times  as  frequent  in  Europeans  as  in  thenttif^^' 
alcohoUsm  and  a  rich  diet  are  particularly  predisposing  factors;  97p^J 
cent,  occurs  in  males  and  60  per  cent,  in  those  between  twenty  i"^ 
thirty  years  of  age. 

Pathology. — Ajnoebse  reach  the  liver  by  the  portal  vein,  and  c»u^ 
necrosis  by  their  toxins;  this  is  followed  by  suppuration,  which  niftj 
cause  single  or  multiple  foci.  The  smaller  and  sometimes  the  mil 
foci  contain  glairy,  gelatinous,  translucent  fluid;  the  larger  foci  coei^ 
white,  yeUow,  green,  reddish  (}\ke  anchovy  sauce,  Budd),  or  chocol**^ 
colored  fluid,  which  may  be  serous,  bloody,  or  viscid.  Lafleur  ^ 
Councilman  consider  that  the  absence  of  leukocytes  in  the  mJl  iw 
contents   is   pathognomonic   of   amoebic   abscess.     Red   disks  m  f 


){ 


SOUTARY  OR  TROPICAL  ABSCESS 


709 


necrotic  liver  cells  are  frequent*  As  Kartulis  pointed  out,  the  pus  is 
usually  sterile.  The  amcebee  are  more  abundant  in  the  abscess  wall 
tkksin  in  its  contents,  and  may  be  found  in  the  vessels  outside  of  the 
abscess.  In  contrast  to  other  abscesses,  the  walls  of  the  amoebic  type 
ai^e  soft,  raggedj  and  produce  but  little  granulation  tissue  or  fibrous 
en<3apsulatioQ. 

Symptoms. — Absence  of  all  symptoms  (latency)  occurs  in  13  per 
cent,  of  cases.  Symptoms  may  be  classified  as  (1)  septic,  (2)  hepatic, 
and  (3)  other  symptoms  and  complications. 

..  1.  SepUc  Sjrmptoina* — (a)  Fever  is  the  most  important;  it  is  re- 
niittent|or  intermittent,  is  less  often  continuous,  and  in  chronic  cases 
there  may  be  a  normal  or  subnormal  register.  (6)  Rigors  and  sweats 
are  frequent,  (c)  Leukocytosis  occurs  in  about  50  per  cent.  only.  In 
43  uncomplicated  dysentery  cases,  the  leukocyte  count  was  above  the 
average  count  of  the  abscess  cases  in  23.4  per  cent.  (Futcher).  (d)  The 
puige  is  small  and  frequent,  (e)  Progressive  emaciation  is  usual,  and 
the  facies  is  a  combination  of  hectic,  depression,  subicterus,  and 
cachexia,  which  is  difficult  to  describe.  (/)  The  urine  is  febrile  and 
niay  contain  albumin  or  albumose. 

2.  Hepatic  Symptoms. — The  liver  is  enlarged  from  the  abscess  and 
from  sepsis.  The  abscess  in  70  per  cent,  is  located  in  the  right  lobe; 
S^i^gfe  by  injections  has  shown  that  venous  blood  from  the  pancreas 
*Qd  intestine  is  conveyed  to  the  right  lobe  (whence  the  right  lobe  is 
chiefly  involved  in  intestinal  ulceration  or  cancer),  while  the  blood  from 
*he  stomach  and  spleen  finds  its  way  to  the  left  lobe.  The  enlargement 
^  more  often  upward  than  downward,  wherein  abscess  differs  from 
^^ncer  and  resembles  echinococcus.  The  swelling  is  often  localized, 
*^casioning  a  dome-like  dulness  on  the  upper  border  of  the  liver  (Fre- 
f^cha);  in  other  cases  there  is  bulging  of  the  lower  interspaces  or  of  the 
**/pochondriura.  In  very  large  abscess  the  entire  organ  is  greatly 
^^ollen,  as  in  one  reported  case  of  an  abscess  which  contained  2^  gallons 
***  fluid.  When  it  occurs  below  the  ribs,  fluctuation  in  the  liver,  and,  less 
|^5*^n,  cedema  of  the  abdominal  wall,  may  he  noted.  The  liver  con- 
j  ^^stence  may  be  increased  at  first,  (b)  Pain  is  nsualh^  present,  and  is 
LWe  to  increased  weight  or  to  capsular  tension  and  inflammation; 
epatitis  or  sometimes  pleurisy  may  cause  a  friction  rub  which 
ults  from  fresh  inflammation;  or  may  cause  adhesions  in  more 
^hrtmic  cases.  The  patient  usually  lies  on  the  back  or  right  side  to 
^^oid  the  pain  caused  l>y  sagging  of  the  liver  wliich  occurs  when  he  is 
m  the  left  lateral  decubitus.  Pain  is  present  in  the  right  shoulder  in  17 
P^Fcent.,  being  reflected  from  the  phrenic  filaments  on  the  liver  con- 
vexity along  the  phrenic  nerve  to  the  acromial  branch  of  the  fourth 
^^cal  nerve,  with  which  the  phrenic  nerve  is  connected;  in  rare  eases 
*oe deltoid  may  waste;  the  left  shoulder  is  seldom  the  seat  of  referred 
P^in,  (<r)  Tenderness  over  the  liver  is  usually  circumscribed,  but 
^laetimes  general.    The  right  rectus  muscle  is  frequently  tense. 

1  Other  Symptoms;    Complications, — (a)   Iciertis  occurs  in   16  per 
cent  of  cases;  it  may  l>e  slight  from  sepsis  or  from  compression  of  some 
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bile  ducts  within  t!xe  liver,  or  it  may  be  complete  from  catarrh  d 
common  duct,    ib)  The  spleen  is  seldom  enlarged,  except  from  a 
septicopyiemia.      (c)  A  dry  spasmodic  tejlex  cough    may   Ij€  tiatec^ , 
(ituisk  hepaiica).     (d)  Ruptvre  may  be  the  first  sign  of  abscess  of  th 
liven    In  Waring's  300  cases,  50  per  cent,  remained  intact,  16  per  cen 
were  operated  on,  and  28  per  cent,  ruptured,     (i)  It  occurs  into  t 
lungs  in  about  10  per  cent,  (average  of  the  figures  of  Waring  and  Cyr 
abscess  of  the  lung  resuhs  more  often  from  direct  nipture  than  fra— ^ 
indirect  metastasis  by  the  hepatic  vein.    The  patient  presents  signs     ^^^ 
lung  abscess  (q.  r.)  and  expectorates  chocolate-,  anchovy  or  crea^^. 
colored  pus  containing  amcebfp,  often  liver  and  lung  tissue,  h£ematoic{£Q 
cry'stals.  and  perhaps  bile.     Death  may  be  caused  by  profuse  haemop- 
tysis,   (ii)  Rupture  into  the  right  pleura  (6  per  cent.)  causes  empyenja. 
Pleurisy,  both  fibrinous  and  serous,  may  also  occur  without  ruptumj 
resulting  from  attenuated  infection  passing  through  the  lymphatics  o 
the  diaphragm;    a  right-sided  friction  rub,  serothorax  or  empyema 
should  always  suggest  the  possibility  of  an  hepatic  etiology.    Iiii) 
Rupture  into  the  peritoneum  (6  per  cent,)  causes  localized  or  diffusa 
peritonitis.    A  subacute  serofibrinous  peritonitis  rarely  results,  but  tbc 
author  has  seen  this  form,  as  well  as  an  encapsulated  serous  effusioiTt 
cover  the  convex  and  anterior  surface  of  the  liver,     (iv)  Rupture  int-C 
the  bowels  (colon  2  percent,  and  duodenum  1  percent,)  causes  pustol:>€ 
voided,  sometimes  in  large  amounts,  by  the  stools,     (v)  Less  frequenll 
are  ruptures  into  the  stomachj  pericardium,  pelvis  of  the  kidney,  portjd 
or  hepatic  vein,  inferior  cava,  bile  vessels,  or  abdominal  wall,    (e)  L&sf 
frequent  complications  are  pyloric  obstruction  (from  abscess  of  thel^ft 
lobe),  pseudorheumatism  or  clubbed  fingers  (from  tox£emia)«  cerebrfil 
abscess,  and  intestinal  obstruction. 

Diagnosis. — Diagnosis   is  based  on    (a)  an    etiological  factor;   it) 
symptoms  of  sepsis;  (c)  hepatic  signs,  localized  enlargements,  pais,  and 
tenderness;    the  jr-rays  may  be  useful  when  there  is  bulging  of  tAe  | 
convexity  covered  by  the  lung;    (d)  exploration  w^th  the  aspirating 
needle,  which  is  usually  without  danger.     The  author  has  seen,  a^  a 
result  of  puncture,  two  deaths  from  peritonitis  and  one  from  an  t;no^ 
mous  hemorrhage  into  the  peritoneal  cavity  in  a  case  of  abscess  with 
intense  icterus;  puncture  should  be  performed  only  when  an  opeiBtioo    , 
can  be  done  immediately  after  pus  is  found ;  pus  is  far  less  often  founJ    | 
in  multiple  small  abscesses  than  in  the  large  solitary  form.  j 

Difierentiation, — Five  types  of  liver  abscess  are  often  desttibc»ll 
(a)  the  latent,  (fc)  typhoid  (see  Typhoid  Table,  including  Sepsis  4iid 
Malaria),  (e)  malarial,  intermittent,  (d)  phthisic,  and  (e)  a  typ« 
declared  by  rupture,  either  pulmonary,  peritoneal,  or  pleural. 

87^f;p//rf?z/c  aZ^.'rc^^.?  simulates  pneumothorax  (q.v.)  rather  than  liv«^f 
abscess,  because  of  the  presence  of  tympany;  in  its  etiologj^  and  tmt* 
ment  (see  Localized  Peritonitis)  it  resembles  liver  abscess.  Iwgoll*  1 
stones^  with  or  without  suppuration,  the  fever  usually  occurs  in  pa^ 
oxysms  separated  by  fairly  long  intervals,  jaundice  (if  present)  is»pt 
to  become  more  intense  wuth  the  fever,  the  history  is  ditTerent,  aoi 
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^^^a^Tasmus  is  rare.    Abscess  of  the  abdominal  wall  shows  no  respiratory 

^^onrsion  in  the  exploratory  needle  introduced  into  the  abscess.    Differ- 

^ritiation  from  pleurisy,  echinococcus,  and  cancer  of  the  liver,  is  consid- 

^'"^d  under  these  topics  and  also  in  the  differential  table  (page  724). 

Prognosis  and  Treatment. — Ninety-three  per  cent,  of  unoperated 

o^ises  die  from  unfavorable   ruptures    (peritoneal,  pleural,  pulmon- 

a^ry),  sepsis,  marasmus,  and  amyloid  disease,  which  may  occur  after 

^y^-^eks  or  months.    It  is  possible  for  an  abscess  to  desiccate  or  to  heal 

arf  ter  breaking  into  the  lung  or  bowel  but  this  cannot  be  depended 

lipon.    The  treatment  is  solely  operative;  Solonoff  (1903),  quoted  by 

RrOlleston,  in  a  collection  of  1,094  cases  estimates  the  mortality  at  30  per 

cent. 

(E.)  TUMORS  OF  THE  LIVER. 

Tumors  of  the  liver  are  chiefly  carcinoma.  Benign  tumors  possess 
little  clinical  interest,  as  fibroma,  lipoma,  teratoma,  adenoma,  or 
^xigioma,  which  latter  is  more  frequent  in  the  liver  than  in  any  other 
^I'gan.  Single  adenoma  may  develop  from  the  liver  cells  or  bile  ducts; 
**^iiltiple  adenomata  occur  chiefly  in  cirrhosis.  (Three  cases  are  re- 
ported of  adrenal  "rests.")  Sarcoma  is  rarely  primary,  there  being 
'^a.rdly  twenty  clear  cases  on  record;  it  may  develop  from  the  connec- 
^Ve  tissue,  endothelium  of  the  lymph  or  bloodvessels  or  Kupfer's  cells, 
*s  a  single  primary  tumor,  multiple  primary  tumors,  diffuse  infiltration, 
^i*  possibly  as  a  primary  melanotic  growth,  which,  however,  is  almost 
^I'Ways  secondary  to  melanotic  sarcoma  of  the  eye  or  skin. 

Cancer  of  the  liver  occurred  in  2.7  per  cent,  of  Virchow's  autopsies,  and 
^nks  third  among  internal  cancers:   the  frequency  of  cancer  locali- 
sation varies  somewhat;  the  usual  order  of  frequency  is  cancer  of  the 
uterus,  stomach,  mamma,  and  liver;    Eichhorst's  order  is  uterus, 
^omach,  mamma,  oesophagus,  and  liver,  (a)  Primary  cancer  is  20  to  48 
^mes  as  infrequent  as  secondary  cancer;  66  per  cent,  occurs  in  males. 
It  originates  from  the  liver  cells  (88  per  cent.)  or  bile  vessels  (12  per 
^^««it.).    The  main  forms  are  observed  (i)  as  sharply  outlined  massive 
local  swelling  (in  23  per  cent,  of  EggeFs  163  cases  reported  in  1901); 
(ii)  as  sharply  demarked  multiple  nodes  of  moderate  size  (in  65  per 
^nt.)  of  which  one  of  the  tumors  is  primary  and  the  rest  secondary ;  and 
(iii)  as  diffuse  infiltration,  fusing  with  the  parenchyma  (in  12  per  cent.) ; 
Civ)   there  is  a  fourth    form,  which   develops  in   hepatic   cirrhosis, 
^^e  writer  has  seen  primary  cancer  develop  from  an  hepatic  cyst, 
•^letastases    occur   in  66    per    cent    (Eggel).      (6)    Secondary  cancer 
*^ults  from  primary  cancer  in  the  stomach  (33  per  cent.),  in  the  colon 
(12  per  cent.),  oesophagus,  pancreas,  gall-bladder,  uterus,  ovaries,  and 
^mma,  by  metastasis  or  extension  by  contiguity;    cancer  cells  may 
*^ter  by  the  portal  vein  and  hepatic  artery,  or  much  less  frecjuently  by 
^trograde  metastasis  through  the  hepatic  vein ;   the  lymph  vessels  do 
^ot  carry  cancer  infection,  as  their  current  flows  from  within  to  without 
tie  liver.    Their  structure  is  that  of  the  primary  type. 
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Symptoms, ^1*  Hepatic  Symptoms. — (a)  The  liver  enlarges 
idly;  it  may  increase  to  six  or  eight  tiroes  its  normal  size  and  may  wei 
30  to  40  pounds.  Its  edge  is  uneven  though  fairly  sharp;  on  its  rurft 
are  lumps  which  may  present  a  central  umbilication.  Great  uneverme^^^ 
is  more  characteristic  of  secondary  than  of  primary  tumor  in  which  th^-^ 
Uver  is  more  uniformly  swollenp  The  erdargeTnent  is  chiefly  doumwarcs^ 
thougli  the  liver  is  sometimes  high  because  of  ascites,  tympanites,  off.  -* 
adhesions.  Nodules  in  the  falciform  Hgament  may  be  felt  near  th^»" 
navel  or  linea  alba.  Sudden  increase  in  size  occasionally  results  from^o 
hemorrhage  which  is  due  to  icterus.  There  is  no  enlargement  when  tbe:^ 
nodules  are  few  and  small,  and  the  liver  is  smaller  than  normal  in  10  per— ^ 
cent,  of  cases  (hver  cirrhosis  plus  malignant  adenomata),  (b)  Hepatic^s:: 
fain  is  more  consficuous  than  in  any  other  liver  lesion.  It  m&y  be^^ 
caused  by  capsular  tension,  increased  weight,  perihepatitis,  pleuritis,  or,  <^ 
less  frequently,  from  rupture  of  tumor  particles  into  the  bile  passages,  ,^ 
which  may  simulate  the  pain  of  gall-stones,  (c)  The  liver  is  ofteu  .m 
tender.  Q)  Exceptionally  pulsation  may  be  transmitted  from  tfae^^ 
aorta,  or  there  may  be  a  venous  hum  over  the  liver* 

2.  Cachectic  Symptoms. — These  are  adynamia,  marasmus,  anor— ^^ 
exia,  secondary  anaemia,  leukocytosis  (in  any  carcinoma,  but  especiallji^^ 
in  hepatic),  insomnia,  stupor,  and  illusions.  Cachexia  probably  result^.^ 
from  the  katal>olic  toxins  elaborated  by  the  tumor,  and  possibly  aI^^^h 
from  hepatic  insufficiency  {i\  CiRRHOsis).  Fever  may  result  from  ^Ji-^H 
tumor  alone,  from  cholangitis,  and  from  secondary  or  t- 
fection.  The  rare  peripheral  neuritis  and  some  of  the  uriiK 
may  be  referred  to  cachexia.  In  some  rare  cases  there  may  be  rr- 
cachexia. 

3.  Compression  Symptoms. — (a)  Jaundice  occurs  in  50  to  00 
cent,  and  more  frequently  in  secondary  than  in  primary  cancer.         U 
usually  results  from  mechanical  pressure  on  the  larger  bile  ducts  by  ^J>f 
tumor  or  by  carcinomatous  glands.    Pressure  on  the  ducts  within  ^^* 
liver  often  produces  moderate  jaundice,  and  some  bile  then  appear^  i^ 
the  stools;    complete  icterus  may  result  from  catarrhal  or  caleul*^ 
obstruction   (especially  significant  when  there  is  no  ascite^i)  or  f^ 
pressure  by  enlarged  lymph  glands.    Exceptionally  the  tumor  grow5 
and  along  the  bile  ducts,  thereby  totally  obstructing  them.    (6)  .4#^' 
is  present  in  50  per  cent,  of  cases.    It  is  usually  moderate  in  degne 
results  from  pressure  on  the  portal  vein  or  its  larger  branches,  peri^ 
itis,  or  portal  vein  thrombosis  (pylethrombosis);  occasionally  it  h 
to  the  cirrhotic  form  of  cancer,  growing  of  the  tumor  into  the  hepati^ 
portal  vein,  rupture — perhaps  with  syncope  and  great  hemorrh. 
of  a  cancer  nodule  into  the  peritoneum,  or  rarely  to  plugging  of 
liver  capillaries  by  the  pigment  of  a  melanosarcoma  (Hektoen 
Herri ck).    A  collateral  circulation  may  develop.    Friction  from 
hepatitis  may  be  noted.    The  fluid  is  usually  serous  or  hemorrhagic, 
often  adipose,chylous,oropaque  (v.  CiHRHOSifi)pand  very  rarely coiit»if^     I 
melanin  (sarcoma),     (c)   Other  compression  syviptom^^        .     .        .  ^^^^^ 
tumor  from  marantic  pylephlebitis  or  pressure  an  the  Sj'  ^-^       j 
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17  per  cent.),  hydronephrosis,  vomiting  from  pyloric  obstruction, 
dyspnoea  from  pressure  on  the  heart  and  lungs,  and  oedema  from  pres- 
sure on  the  cava  inferior. 

4.  Other  Symptoms. — ^The  cervical  glands  are  seldom  swollen  unless 
there  is  coincident  gastric  cancer.  Carcinomatous  nodes  may  appear 
at  the  navel  or  even  in  the  skin  over  the  liver,  which  is  due  to  regional 
extension.  In  liver  cancer  combined  with  cirrhosis  any  cirrhotic 
symptom  may  occur.  The  urine  shows  increased  destruction  of  the 
tissue  nitrogen;  the  nitrogenous  extractives  are  increased  from  the 
normal  0.6  or  0.8  per  cent,  to  13  or  23  per  cent.  Acetone,  and  diacetic, 
lactic,  beta-oxy butyric  acids,  and  indican,  are  not  infrequently  present. 
The  urine  is  decreased,  high-colored,  and  is  often  icteric.  Albuminuria 
is  due  to  stasis  and  toxsemia  (Teissier  speaks  of  hepatogenous  albu- 
minuria). The  urea  may  be  decreased;  leucin  and  tyrosin  are  some- 
times present.  Melanuria  (sarcoma)  is  sometimes  detected  by  adding 
to  the  urine  a  solution  of  ferric  chloride;  the  pigment  exists  in  the  blood 
as  melanin  or  melanogen,  the  latter  of  which  is  precipitated  as  the  urine 
stands,  or  by  the  addition  of  some  oxydizing  agent  as  nitric  acid;  its 
presence  nearly  always  indicates  involvement  of  the  liver  by  a  melanotic 
tumor;  melanuria  has  often  been  confounded  with  indicanuria  and  al- 
kaptonuria. 

Diagnosis. — ^The  chief  features  are  rapid  enlargement  of  the  liver, 

irregular  tumors,  pain,  icterus,  ascites,  cachexia,  and,  in  50  per  cent,  of 

cases,  the  recognition  of  the  primary  tumor.    Other  causes  of  liver 

enlargement  must  be  considered  as  in  cirrhosis.  (See also  Differential 

TA.BLE,  page  724.)    Icterus  with  ascites  is  always  suggestive.    In  some 

cases  liver  involvement  is  not  suspected.     The  differentiation  is  as 

follows:  (a)  CirrAom  (see  both  forms).    (6)  Syphilis  (q.v.),  as  a,  rule, 

produces  smaller,  harder  tumors,  of  less  rapid  growth,  which  are  more 

often  associated  with  splenic  tumor   and    albuminuria,  much   less 

often  complicated  by  ascites  or  icterus,  and  respond  to  mercury  and 

iodide,    (c)  The  amyloid  liver  is  equally  large  and  but  seldom  causes 

confusion  except  when  complicated  by  gummata;  amyloidosis  of  the 

spleen,  kidney,  and  intestines,  usually  co-exists  with  amyloid  liver,    (d) 

Hydatid  cysts  develop  more  slowly  and  earlier  in  life,  and  cachexia 

appears  late  if  at  all.    Multilocular  echinococcus  produces  enlarged 

"v^r, ascites, and  icterus, but  the  spleen  is  also  enlarged;  puncture  may 

pve  characteristic  findings;    the  affection   is  very  rare,      (e)  Liver 

^ess  is  seldom  accompanied  by  icterus  and  ascites;  puncture  often 

^xcludes  those  doubtful  cases  of  cancer  in  which  there  is  fever,  leu- 

*^^osis,  and  semifluctuation  of  the  necrotic  neoplastic  nodes.    (/)  In 

^^esied  liver  the  causal  heart  or  lung  disease,  the  symmetrical  liver 

^^elling,  other  signs  of  stasis,  diffuse  tenderness,  and  subicterus  to- 

8^ther  with  cyanosis,  are  distinctive,  though  the  writer  knows  of  four 

J^^ses  of  nutmeg  liver  in  which  the  stasis  unaccountably  caused  more 

*^1  than  general  hepatic  enlargement,     (g)  The  corset  liver  can  be 

^ly  differentiated.   The  general  symptoms,  such  as  cachexia,  and  the 

impression  symptoms  of  cancer,  are  duly  considered,     (h)  Cancer  of 


714 


DISEASES  OF  THE  LIVER 


the  siomcLch  (q.  ik)  is  readily  differentiated  by  its  peculiar  ckembro  n.rm< 
its  signs  of  stagnation ;  gastric  cancer  may,  of  course,  be  the  cause  of 
hepatic  involvement,     (i)  Renal  or  adrenal  tutnors  are  covered  by  tir»«| 
inflated  colon,  encroach  less  upon  the  thorax,  evert  the  ribs  less,  lia'^ 
(less  or)  no  respiratory  excursion,  and  often  are  separable  from  the  bV* 
by  an  intervening  strip  of  tympany. 

(j)    Diffcrentiaiion  bdween  primary  and  secondary  tumors  is  difficultj 
yet  is  somewhat  irrelevant  according  to  Leube,  as  the  causal  groTsrt-l 
leading  to  hepatic  metastasis  is  latent  in  50  per  cent,  of  secorida: 
tuinoTs,   and   great   caution   should   be   exercised   in   diagnosticatix 
primary  liver  turaor.    The  following  characteristics  of  primary  luui' 
are  of  relative  importance,  though  suljject  to  many  exceptions:  i\i 
solitary  tumor,    its  rapid   growth,   infrequent  jaundice   and  ascit* 
lesser  emaciation,  and  more  rapitl  course,  w^hich  results  in  death,! 
cording  to  Hale  Wliite,  in  less  than  four  months.    Secondary  tumcz^i 
cause  death  within  seven  months,  from  cachexia,  ascites,  and  inL< 
current  pneumonia. 

Treatment. — Treatment  is   entirely  palliative   for   the  pain  ^.nd 
ascites  except  when,  in  verj^  exceptional  cases,  early  operation  Cfqfl 
primary  growths)  can  be  performed,    Luecke  reported  the  first  recove^i-JH 
which  afterward  proved  to  be  a  gumma;  his  operation  was  foUo'H^^ 
by  a  few  others,  the  cases  of  Nothnagel,  Keen,  Mayo  Robson,  Baixle-H 
leben,  D'Urso,  Israel,  Hochenegg.  Heidenhain,  von   Bergmann,   an<fl 
others,  which  included  recovery  JFrom  cancer,  sarcoma,  and  malignant 
adenoma. 

if).  EOHINOGOGOUa  OTSTS  OF  THE  LIVER.  ■ 

The  parasite  will  be  considered  under  Animal  Parasites^  and  wc  writl 
here  con  si  tier  the  symptoms  of  its  hepatic  localization,  which  con^'tJ* 
tutes  about  60  per  cent,  of  echinococcus  disease;    though  the  iidi.*a  M 
parasite  occurs  in  the  intestine  of  the  dog,  wolf,  fox,  and  jackal,  ^^^  W 
cystic  form  occurs  in  man  alone.  ■ 

Symptoms.— Fully  half  the  ca^es  of  Uver  echinococcus  are  cliuifa.!  Jj 
latent.    Cases  with  symptoms  show  the  following  liver  findings:  (i)     -^ 
ctfsi  on  the  lower  Jborder  or  anterior  surface  may  produce  a  visikl^' 
palpable,  round  and  smooth  bulge  which  everts  the  costal  arch  or  mii^**^ 
less  ofteti  affects  the  left  lobe.    In  some  cases  cysts  in  the  right  lobele-^*^ 
to  compensatory  hypertrophy  of  the  left  lobe,  w^hich  may  equal  ibe  si^^ 
of  a  normal  liver.    The  tumor  is  as  large  or  larger  than  an  orange.        \— 
is  tense,  elastic,  serai-solid »  and  on  percussion  is  dull;  it  may  fluctiif^^"^  ■ 
and  give  the  *' hydatid  thrill'*  of  Briancon  and  Piorry,  a  vibrati*^^  H 
which  is  elicited  by  laying  three  fingers  over  the  cyst  and  tapping  \i"i***  ■ 
the  middle  one;  the  thrill  is  not  a  frequent  findmg,  and  may  also<x<'^*^  S 
in  ascites  and  sarcoma.    The  cysts  rarely  contain  gas,  which  is  due  ^^  H 
the  Bacillus  coli.    In  targe  cysts  (36  to  70  pints  are  reported  to  have  be<^  H 
found)  the  liver  may  tip  so  that  the  right  lobe  is  lower  arn*   *     '  '  '     ^«?r   ■ 
than  normal,     (ii)   Cysts  on  the  convexily  crowd  the  «  I'*    ■ 
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^*H,  may  cause  symptoms  resembling  those  of  pleurisy  (q.v.),  pro- 
^Uce  a  dome-like  dulness  as  in  cancer,  and  may  compress  the  lung  or 
^"^en  the  heart,     (iii)  Liver  pain  and  tenderness  are  rare  without  sup- 
puration, which  may  induce  perihepatitis;  pain,  as  in  cancer,  may  be 
*^ferred  to  the  right  shoulder.    Pleuritic  pain  follows  rupture  into  the 
pleura,     (iv)  Exploratory  puncture    (Il^camier   and    Cruveilhier)   is 
^i^ngerous,  because  severe  nervous  toxaemia  and  cardiac  collapse  may 
*ollow,  as  described  under  echinococcus  of  the  lung  and  pleura,  where 
^Iso  the  finding  of  pus,  the  characteristic  membrane,  chemical  contents, 
^nd  booklets,  are  enumerated. 

Rupture  may  occur  into  the  lungs  (in  1 1  per  cent,  of  liver  echino- 
coccus); it  may  simulate  phthisis  or  gangrene  of  the  lungs;  cysts  may 
J^pture  into  the  pleura,  peritoneum,  kidney,  stomach,  bowel,  bile 
passages,  pericardium,  portal  or  hepatic  vein,  and  cava  inferior;  heart 
embolism  or  external  rupture  may  occur. 

Pressure  symptoms  are  rare,  as  icterus  (5  per  cent.),  pyloric  ob- 
struction, ascites,  albuminuria,  caput  MeduscB,  or  oedema  of  the  legs. 
Dyspnoea  may  result  from  pressure  on  the  lungs,  or  vomiting  from 
Pyloric  stenosis.  In  some  cases  there  is  a  distaste  for  fat  or  meat. 
Hemorrhage  from  the  alimentary  tract  is  rare.  The  blood  is  usually 
formal,  though  the  eosinophiles  are  usually  increased  in  nonsup- 
ptijating  cysts.  Urticaria  may  occur  after  puncture  or  rupture,  or 
'^thout  either  incident. 

Diagnosis. — Diagnosis  depends  on  (a)  the  history  of  the  case, 
"=^<^luding  close  contact  with  dogs;  (6)  the  smooth,  round  tumor;  (c) 
«^  thrill;  (d)  slow  development;  (e)  the  infrequency  of  constitutional 
disturbance,  pain  and  fever;  in  other  words,  the  predominance  of 
^^  signs  over  the  symptoms. 

fiiilarentiation. — (a)  From  other  liver  cysts;  the  small  cysts  which 
^^•^oiir  in  cirrhosis  and  in  obstructive  icterus  are  of  no  clinical  im- 
P^x^nce.    Simple  serous  cysts  may,  in  exceptional  cases,  hold  several 
(even  13)  pints;  they  rarely  cause  symptoms,  rupture  or  hemorrhage. 
Wffuse,  congenital,  cystic  disease  may  cause  dystokia;   in  adults  also 
w^«  cysts  are  probably  congenital  or  developmental  in  origin,  and  are 
*S5ociated  with  cystic  kidneys,  in  4  to  27  per  cent,  of  cases  (Lejars, 
Luzatta,  and  Johnson).     Moschcowitz  (1906)  collected  85  cases  of 
non-parasitic  cysts  of  the  liver;    they  are  usually  multiple  and  sub- 
capsular and  are  often  associated  with  other  congenital  anomalies 
such  as  hare-lip,  spina  bifida,  hypospadias,  or  siipenuinuTary  fingers. 
™  concludes  that  (i)  they  are  always  associated  with  congenitally 
ftwrrant  bile  ducts;    (ii)  they  are  embrj'onal  '* rests'*;    (iii)  the  cvsts 
SIC  due  to  inflammatory  hyperplasia  of  these  ducts  or  to  congenital 
obstniction   in  them.     Hoffmann   reported   18  operated   eases.      {/>) 
Malignant  disease  csiuses  cachexia  more  pain  (than  does  eehinoeoeeus), 
multiple  tumors,  ascites,  and  icterus,     (c)  Syphilis  o/  the  Urcr  (V/.  r.) 
more  often  causes  albuminuria  or  splenic  tnnior,  and  responds  to 
antisyphilitic  remedies,     (d)  From  pleurisy:  the  .r-ray.s  niay  sliow  the 
/ocah'zed  tumor  on  the  liver  convexity;   but  the  n])per  line  of  pleuritic 
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dulness  is  much  less  often  convex  upward;  there  may  be  tho; 
symptoms,  as  haemoptysis,  when  there  is  rupture  into  the  lung;  cdi 
ful  examination  of  the  sputum  or  aspirated  fluid  shows  the  diagno^ 
hooklets.  (e)  In  rare  cases  a  penduloos,  pedunculated,  movable  d 
(v.  Frerichs)  may  necessarily  resemble  pancreatic  cysts,  enlar| 
kidney,  gall-bladder  or  ovarian  cyst  Rupture  into  the  bile  passajj 
may  simulate  the  pain  of  gall-stones.  (/)  Liver  abscess  is  usui 
distinguished  with  ease,  though  one  may  remain  in  doubt  in  caj 
of  suppurating  cysts;  the  eosinophiles  are  not  increased  in 
abscess;   both  conditions  are  strictly  surgical*     (See  table  page 

Prognosis* — The  prognosis  depends  largely  on  whether  surge 
invoked,  Cysts  may,  however,  calcify  or  indurate  spontaneoi 
According  to  Cyr,  the  mortality  of  ruptnre  into  the  peritoneu 
90  per  cent,,  into  the  pleura  SO  per  cent.,  bile  ducts  70  per  ci 
bronchi  57  per  cent.,  stomach  40  per  cent.,  intestines  15  per 
and  externally  10  per  cent. 

Treatment. — When  drainage  by  the  trochar  is  performed  (Hip] 
rates),  it  is  said  ttiat  45  to  77  per  cent,  of  cases  recover,  and 
are  benefited  by  injection  of  iodine  or  electrolysis.  A  few  die 
denly  from  a  toxaibumin,  which  is  formed  when  the  parasite 
it  causes  urticaria,  convulsions,  cardiac  failure  and  other  sympt 
similar  to  those  produced  by  myrtilotoxin  in  mussel-poisoning,  D 
surgical  inteTventlon  is  attended  with  the  least  risk.  Proph^ 
necessary,  such  as  the  burning  of  slaughter-house  offal  and  avoii 
close  contact  with  dogs. 


Multilocular  or  Alveolar  Echinococcus* 

This  form  is  due  (see  Animal  Parasites)  to  another  pt 
is  extremely  infrequent  and  only  about  100  cases  are  records 

Sjrmptoms. — The  right  lobe  of  the  liver  alone  is  involved  hiTj 
per  cent,  of  cases,  and  the  left  alone  in  10  per  cent.     The  livij 
hard  (from  fibrosis),  nodular  and  seldom  fluctuates.     This  rareaf 
tion  is  attended  by  splenic  tumor  (90  per  cent.),  icterus  (80 
dyspepsia,  ascites  and,  less  commonly,  by  fever,  polyuria,  col  -  c 

culation,  gastro-intestinal  hemorrhage,  late  emaciation  (cachexia;, i| 
metastases  in  the  heart  and  lungs  by  way  of  the  lymph  or  bl<M 
vessels;  or  death  may  occur  after  a  number  of  years  from  chola^mij 
hemorrhages.     The  diagnosis  is  very  difficult,  though  it  is  r\ 

aided  by  exploratory  puncture,  and  the  most  frequent  c«i 
with  cancer  of  the  liver.     The  only  hope  of  recovery  is  in  extir 
which  has  been  successfully  done  by  Terillon,  Bruns  and  oih^rs. 
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(O).  FATTY  LIVER. 

The  term  "fatty  liver"  (hepar  ddiposum)  includes  fatty  infiltration 

cj  fatty  degeneration;    as  a  distinction  between  them  is  of  more 

J>^sculative  than  clinical  interest,  they  may  be  considered  together. 

Ktiology. — (a)  Obesity  and  (6)  decreased  oxygenation  from  carcinosis 

any  other  cachexia,  rickets,  profound  or  pernicious  anaemia,  phthisis, 

04Btrdiac  stasis  and  kindred  causes  may  produce  fatty  liver,     (c)   ToX' 

€3^mias,  as  tuberculosis,  the  acute  specific  infections,  infantile  diarrhcea, 

Ckoute  yellow  atrophy,  and  suppuration,  (d)  poisons,  as  phosphorus, 

Sklcohol,  arsenic,  or  chloroform,  and  (e)  local  diseases  of  the  liver,  as 

oirrhosis  or  nutmeg  liver  are  etiological  factors. 

Pathology. — ^The  fat,  which  is  normally  found  in  the  liver  up  to 
2  to  5  per  cent,  of  its  weight,  may  amount  to  over  40  per  cent.  The 
I£'9)er  is  enlarged,  and  may  weigh  as  much  as  12  pounds  or  4,500  gm. 
I*^  9VTJace  is  smooth,  its  edges  are  rounded,  its  consistence  is  decreased 
»J:id  its  color  is  yellow.  On  section  it  is  ansemic,  yellow  and  smooth, 
tli^ough  the  lobules  may  be  slightly  prominent.  The  color  is  yellow 
^lien  oleic  acid  predominates,  and  pale  when  there  is  more  palmitin 
•->^d  stearin.  Slight  quantities  may  be  detected  only  on  microscopic 
^^cjiwnination.  When  cut  with  a  warm  knife  the  fat  may  be  seen  on 
*«^  blade.  Microscopically,  fat  is  seen  which,  in  fatty  infiltration,  is 
*5^c^ted  principally  in  the  periphery  of  the  lobule  and  obscures  the 
K'v-^r  cells;  when  the  fat  is  dissolved  by  ether,  the  normal  liver  cells 
^^■■^e  clearly  seen.  In  fatty  degeneration,  fat  forms  at  the  expense 
0^  the  liver  cells,  i.e.,  the  percentage  of  albumin  is  decreased.  The 
st^^tement  that  fatty  infiltration  occurs  in  large  globules  and  fatty 
degeneration  in  smaller  ones  is  not  wholly  correct.  Pathologists  have 
lately  been  inclined  to  consider  infiltration  of  more  importance  than 
degeneration. 

Symptoms. — (a)   The  positive  findings  are  as  follows:   the  liver  is 

^yv^metriccdly  enlarged  and  smooth  and  rarely  extends  below  the  navel. 

1^  edge  is  rounded,  soft  and  can  usually  be  palpated,  even  in  obese 

persons.     (6)  The  negaiive  findings  are  absence  of  pain,  tenderness, 

icterus,  splenic  tumor,  ascites  or  gastro-intestinal  hemorrhage.    The 

fliobilin  may  be  decreased. 

Tlie  diagnosis  is  easily  made,  and  liver  stasis,  amyloid  degeneration, 
«nd  drrhosis  can  be  readily  excluded  (see  Differential  Table,  page 
724).  The  treatment  is  merely  that  of  the  causal  obesity  or  of  other 
factors  involved. 

(H).  AMTLOID  LIVER. 

Amyloid  degeneration  was  first  clearly  described  by  Rokitansky. 

Etiology. — (a)  Ulcerative  tuberculosis  of  the  lungs  or  bones  causes 
over  50  per  cent,  of  amyloidosis.  (6)  Inveterate  syphilis,  particulariy 
the  ulcerative  and  osseous  types,  produces  about  25  per  cent,  of  amy- 
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loid  disease,  (c)  Chronic  suppuration,  in  connection  with,  or  in 
pendeiitlv  of»  the  above  causes,  has  become  uncommon  since 
introduction  of  asepsis  and  antisepsis.  Krawkow  produced  amyi«:r>|^ 
degeneration  experimentally  by  inoculations  of  the  staphylococx^  ^-flll 
(d)  As  exceptional  causes,  intestinal  ulcerations,  exhausting  diarrhfl&^^^H 
rickets,  leuktemia,  pseudoleoka^mia,  and  ulcerating  neoplasms  it^ay  ^ 
be  mentioned.    Seventy-eiglit  per  cent,  occurs  in  males  (Frerichs), 

Pattiology. — ^Amyloid  degeneration  is  much  less  frequent  in  tb 
countr}^  than  in  Europe,     Its  localization,  in  order  of  frequency,  f^ 
in  the  spleen,  kidneys,  liver  and  intestines.     The  liver  is  uniformjv 
enlarged  and  may  weigh  13  to  16  pounds  (5  to  6,tMiO  gm.),  even  in  » 
child.     It  is  hard,  smooth  and  very  pale.     Its  edge^  are  more  blunt 
than  normal,  though  somewhat  sharp.    On  section  the  general  appt-* 
ance  is  waxy,  speckled,  somewhat  resembling  raw  ham,  the  edges  arc 
slightly  translucent  and  the  lobules  are  indistinct.     If  a  thin  slice  i^ 
placed  in  diluted  Lugol's  solution,  the  amyloid  areas  assume  a  browm 
color   (Virchow),   the  name   (amyloid)   referring  to  this  starch-like 
reaction;    the  waxy  substance,   however,  is  a  proteid,  and  reach ^^ 
the  liver  by  the  hepatic  artery,  whence  it  is  first  deposited  in  the  middle 
zone  of  the  lobule,  and  later  infiltrates  the  central  and  peripherw 
zones.     It  is  essentially  an  infiltration,  affecting  primarily  the  capil" 
lanes  of  the  hepatic  artery.    Slight  lesions  may  necessitate  the  iii^e  ^^ 
the  microscope  for  detection.    Amyloid  liver  may  co-exist  ^ith  gumirm^^t 
cancer,  or  cirrhosis. 

Symptoms, — The  large,  tense,  symmetrical,  painless,  smooth  livi 
with  rounded  edges,  is  characteristic.     Its  measurements  may  attai^ 
those  caused    by  cancer.     The  onset  and  development  are  usually 
slow,   but  acute  amyloid   has  developed   within   a   month.     Spiers  ■ 
amyloid   enlargenieni  is   usually  also  noted,  as  well   as  album inur' 
from  renal  amyloidosis  iq^v,).     In  only  O.S  percent,  of  amyloid  degru^" 
ation  is  the  liver  alone  involved  (Fehr),    Gastro^intestinal  ^ttviptorr^-^ * 
as  nausea,  vomiting  and  diarrhoea  may  result  from  amyloidosL'^     ol 
the  alimentary  capillaries.     In  advanced  cases  cachexia,  trdtma  a»<^ 
ascites  may  develop.     Hepatargia  is  rare. 

Diagnosis. — Diagnosis  depends  on  (a)  t!ie  recognition  of  a  catijr 
(b)  the  characteristic,  smooth,  xifmmelTical  enlargement,  which  is  I 
hard  than  that  of  cirrhosis;    (c)  the  association  with  amyloid  dUfO- 
of  the  spleen^  kidney,  and  alimentary  tract;    (rf)  the  absenctt  of  irU 
(which  very  rarely  results  from  amyloid  portal  glands)  and  of  port- 
stash  (ascites  is  infrequent,  is  a  late  symptom  and  results  from  m*< 
implication);    and   {e)  the  small   amount  of  urobilin   in  the  stool:^ 
Differentiation   from  cirrhosis   {q.i\)  and  cancer  (9.  r.)  prescntv^  ti« 
difBcalties,     Gummata  in  the  liver  plus  amyloid  disease  may  caiis^ 
confusion.     No  diagnosis  is  possible  in  the  exceptional  cases  in  whici 
the  liver  is  slightly  enlarged,  because  it  is  only  slightly  diseasd,  ^' 
in  those  cases  in  which  splenic  tumor  and  albuminuria  are  at>sfii^* 
Other  diffuse  and  focal  hepatic  diseases  are  differentiated  in  the  wW^ 
on  page  724. 
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The  prognosis  of  pronounced  cases  is  unfavorable,  though  light 
^'ades  may  exceptionally  regress  (Budd,  Bamberger,  Frerichs,  Graves). 

Treatment  is  unavailing;  it  is  solely  that  of  the  causal  condition 
*nd  of  the  symptoms  as  they  arise. 


(I).  AHOBfALIES  OF  FORM  AND  LOCATION  OF  THE  LIVER. 

In  siitis  viscerum  inversus  the  liver  lies  on  the  left  side,  which  in 
pathological  conditions  may  lead  to  serious  diagnostic  error.  Fenger 
and  Billings  mention  a  case  of  icterus  and  gall-stones  in  situs  inversus 
which  was  diagnosticated  as  acute  yellow  atrophy  1 

Tilting  of  the  liver  (ante-  and  retroversion),  dislocation  downward 
by  pleuritis,  pneumothorax  or  tumors,  or  upward  luxation  require  but 
parsing  mention. 

The  liver  may  be  found  in  the  thoracic  cavity  as  a  result  of  con- 
g^enital  malformation  or  severe  trauma. 

"Wandering  liver"    {hepar  migrans  s.  mobile)   occurs  in  women, 
(in.  88  per  cent.)  and  usually  after  several  pregnancies.    Its  causes  are 
those  of  enteroptosis,  with  which  it  usually  occurs,  viz,,  flaccid  abdom- 
inal walls,  possibly  congenital  laxness  of  the  suspensory  ligaments, 
tight  lacing,  or  very  rarely  from  traction,  as  by  a  tumor.    J.  Dutton 
Steele  collected  100  cases,  which  Clark  and  Dolley  (1905)  increased 
to  118;  they  report  one  case  with  a  mesohepar  attached  to  the  dia- 
phragm and  with  absence  of  the  coronary  and  right  lateral  ligaments. 
Symptoms. — Symptoms  may  be  entirely  lacking.     In  5  per  cent. 
the  onset  is  acute  (Graham),  though  usually  gradual.     Subjectively , 
^^gue  pain  or  oppression  over  the  liver,  gastro-intestinal  disorders 
^^  nervous  symptoms  may  be  present.     Objectively ,  the  liver  is  lower 
*nd  is  more  mobile  than    normal;   there  is  sometimes  cardioptosis 
(Einhom),   usually  gastroptosis,  and  in   20   per   cent,   nephroptosis 
(•'•  D.  Steele).      Its  notch  can  be  distinctly  felt,  often  also  its  con- 
y^    surface  and  sometimes  the  tense,  stretched  ligaments.     It  can 
^  ^eplaced.     The  entire  liver,  in  extreme  instances,  may  be  below 
:^^  costal  arch,  and  tympany,  due  to  the  bowel,  may  exist  between 
*^  and  the  lung.     In  a  recent  case  seen  with  Dr.  DeLee  there  was 
Jy^pany  between  the  left  costal  arch  and  the  prolapsed  spleen,  and 
viJapany  between  the  right  arch  and  the  liver,  even  though  the  patient 
.*s  five  months  pregnant.    In  very  rare  instances  there  may  be  pain 
^^'^ilar  to  that  of  gall-stones;   ascites,  or  splenic  tumor,  result  from 
^^i^ion  of  the  portal  vein. 

^I^eatment. — The  treatment  is    (a)   mechanical^  which  consists  of 

^placing  and  supporting  the  liver  with  appropriate  binders  or  pads; 

\  ^''^ptomuticy  with  due  consideration  of  the  neurasthenic  manifes- 

^^ions;    (c)  dietetic,  in  order  to  increase  the  body-weight  and   {d) 

^P^ative,  in  which  the  liver  is  sewed  to  the  diaphragm  or  abdominal 

^^\1.    In  39  cases,  hepatopexy  cured  about  75  per  cent. 
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The  corset  liver  is  found  in  25  per  cent,  of  female  cadavers  (Leub^^^\ 

though  it  IS  much  less  frequent  in  the  United  States  than  in  forei —       ' 
countries.     Corsets   cause   pressure-atrophy  of  the   Uver  substan 
which  is  followed  by  induration,  peritoneal  thickening  and  deformi^i-y. 
these  changes  are  most  conspicuous  and  usual  in  the  right  lobe.    T^  Jj^* 
liver  may  be  merely  constricted,  or  dislocated  upward;    or  the  p^j-^ 
below  the  constricting  zone  may  hang  loosely  as  upon  a  hinge;  tfc/ 
may  cause  diagnostic  confusion  with  floating  kidney,  enlarged  ga//. 
bladder  or  other  tumors.     The  gall-bladder  is  said  to  be  dilated  in 
60  per  cent,  of  cases,  though  icterus  is  quite  infrequent.    SubjecfrVe 
manifestations  are  often  absent,  though  there  may  be  a  sense  of  pres- 
sure over  the  part.     Sometimes  paroxysmal  syncope  and  vomitiag 
may  occur;  they  are  due  to  congestion  of  the  snared-off  portion  of  tli« 
liver.    Physical  examination  often  determines  the  condition,  especially 
when,  by  careful  palpation,  the  hinged  and  hard  part  can  be  prov&xi 
directly  continuous  with   the  liver's  known   margins*     RespiTatoi*;^ 
excursion  is  naturally  imparted  to  it  in  most  cases.    Confusion  ncce^^s* 
sarily  arises  when  a  loop  of  gut  causes  a  small  zone  of  tympany  h^^ 
tween  the  hinged  segment  and  the  liver  proper,  but  even  then  caref^^' 
palpation  frequently  demonstrates  its  continuity  with  the  liver.    Co^c^^* 
genital  tongue-like  lobes  may  be  confused  clinically  with  corset  lives^^  ^** 
they  are  often  cirrhotic  and  relatively  often  the  seat  of  malignanc 
suppuration  or  syphilis.    Corset  liver  is  regarded  as  a  disposing  (act 
in  gall-stone  formation.     Treatment  is  seldom  possible  nor  is  it  ii 
portant,  though  prophylaxis  and  perhaps  resection  should  be  nn 
tioned. 


(J).  AFFEOTIONS  OF  THE  BLOODVESSELS  OF  THE  LIVEB. 
I*  Active  Hypersemia  of  the  Liver. 


A  degree  of  arterial   hypenrmia  is  physiological  during  digesticwn 
when  an  excess  of  blood  is  found  in  the  portal  circulation.   An  acceu' 
tuation  of  this  condition  is  common  in  heaw  eaters  and  drinkers,  m 
trauma  and  acute  infections,  in  the  latter  of  which  it  may  be  combined 
T^ith  venous  hyperaemia.    Heat  is  probably  not  a  cause,  tliough  somt 
physicians  in  the  tropics  speak  of  tropical  hyperaemia.     The  allegfrf 
vicarious  hypencmia  from  suppressed  menstruation,  the  menopau^t 
or  diseases  of  the  internal  female  genitalia,  is  based  wholly  on  tLeon\ 
The  symptoms  resemble  those  of  passive  hypenemia  (tM\),  m.,«Jme 
hepatic  enlargement,  moderate  discomfort  in  the  right  hypochondriuro* 
and  also,  it  is  alleged,  slight  icterus.    Treatment  is  seldom  indicate' 
save  in  cases  of  dietetic   excesses,  where  gastro-intestinal  symptoil  _ 
also  obtain.     Then  a  simple,  moderate,  or   milk  diet^  together  witk 
calomel  and  saline  purgation,  is  indicated. 
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n«  Passive  Hyper»mia  of  the  Liver. 

2tiology. — Passive  congestion  of  the  liver  results  from  various 
kinds  of  stasis,  the  stress  in  all  of  which  is  felt  in  the  efferent  hepatic 
(sublobular)  veins  within  the  liver.  It  results  (a)  from  cardiac  insuflS- 
ciency,  which  is  caused  by  valvular  diseases,  particularly  mitral,  myo- 
cardial maladies  or  pericardial  lesions  (effusion  or  synechia;)  (6)  from 
pzdmanary  stasis,  due  to  emphysema,  chronic  bronchitis,  asthma, 
induration  or  obliterative  pleurisy;  (c)  from  stasis  caused  by  spinal 
deformity,  aneurysm,  mediastinal  tumor,  perihepaiitis,  or  pressure  on 
the  cava  inferior. 

Pathology. — ^The  essence  of  passive  congestion  is  over-filling  of  the 
sublobular  or  the  hepatic  venous  circulation,  malnutrition  of  the  liver 
cells  (fatty  degeneration)  and  in  some  advanced  cases,  increased  con* 
Tudive  tissue.  The  liver  is  usually  symmetrically  enlarged,  firmer,  and 
a  darker  red  than  normal,  though  hepatic  hyperemia  lessens  after 
death.  The  capsule  is  often  thickened  or  oedematous.  On  section 
•the  so-called  nutmeg  appearance  is  noted,  but  this  seldom  occurs 
o-ver  the  entire  liver.  The  central  veins  with  their  radiating  offsets 
are  dark,  cyanotic,  and  sometimes  sclerotic  from  stasis,  while  the 
periphery  of  the  lobule  is  yellow-white  from  cloudy  or  fatty  change 
(lualnutrition  or  impaired  oxygenation).  The  nutmeg  appearance  js 
*^ot  pathognomonic  of  passive  congestion.  Long-standing  congestion 
•^suits  in  atrophy  and  pigmentation  of  the  cells  in  the  periphery  of  the 
*pbule(  Virchow's  red  a<rop%);  there  is  usually  increased  connective 
^3sue  with  fine  granulations;  this  is  the  atrophic  cyanotic  liver  or  the 
Cardiac  cirrhosis  of  the  French;  fibrosis  is  probably  for  the  most  part 
^^lative  or  apparent,  for  the  liver  parenchyma  atrophies;  true  cir- 
rhosis may  co-exist  with  cardiac  disease. 

Symptoms  and  Diagnosis. — (a)  The  caudal  heart  (or  lung)  lesion 
*^^^  its  appropriate  symptoms.     (6)  The  liver  is  evenly  enlarged,  both 
^^  percussion  and  palpation,  sometimes  also  on  inspection;  if  ascites 
^  present,  thrusting  palpation  with  the  finger-tips  usually  outlines  the 
^rgan;  the  liver  may  reach  to  the  navel  or  even  lower  and  may  evert 
^e  ribs.     Its  edges  are  firmer  than  normal,  somewhat  rounded,  sen- 
^ive  (from  capsular  tension)  and  descend  with  inspiration;  the  incisure 
w  clearly  felt.     If  there  is  relative  tricuspid  insufficiency,  a  systolic 
^^pansile  pulsation  is  detected  by  palpating  with  both  hands,  which 
^  separated  from  each  other  with  each  systole.     This  is  readily 
^fferentiated  from  the  non-expansile  pulsation  which  is  transmitted 
to  the  liver  from  the  aorta,      (c)  The   hepatic  intumescence  varies 
gwatly,  as  the  heart  responds  to  rest  or  to  digitalis,  or  fails  in  com- 
pensation,    (rf)  The  skin  shows  cyanosis  and  is  also  tinged  with  slight 
iderus;   to  the  experienced  eye,  it  has  a  characteristic  appearance, 
irluch  is  probably  due  to  a  static  catarrh  of  the  finer  interhepatic 
bile  radicles,     (e)  For  other  symptoms,  see  Signs  of  Stasis  under 
Valvular  Disease.    The  spleen  is  seldom  enlarged  save  from  cardiac 
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infarcts  or  coraplieating  liver  cirrhosis,    Heematemesis  \s  infrec|u^:t||^ 
Albuminuria  and  ga.stro-intestiiial  symptoms  are  referable  to  the  he^Ljt. 
Ascites  is  usually  late  m  appearing  and  moderate  in  degree;  the  earlier 
statement,  that  an    ascites,    which   is  disproportionately   marked    /o 
comparison  with  the  general  redema,  indicates  the  atrophic  (indurated) 
nutmeg  liveri  is  incorrect,  because  a  cardiac  ascites  sometimes  oc- 
curs without  general  oedema.     Toward  the  end  of  the  course  there 
may  he  signs  of  renal  and  hepatic  insufficiency. 

Differvntiatimi  is  seldom  complicated,  for  the  fundamental  heai 
lesion,  the  evenly  enlarged,  tender  liver,  which  varies  in  size  from  j 
time  to  time,  and  the  slight  icterus  with  the  cyanosis,  are  usually  u»Hj 
mistakable.  Certain  features  may  sometimes  mislead,  as  the  occasions 
unefiual  distribution  of  the  liver  changes,  w^hich  may  suggest  tuiiioi 
the  tenderness  in  two  cases  which  the  author  saw^  was  thought  iu  b 
suppurative.  (See  ta!>le  page  724.)  The  treatment  is  that  of  uncoii 
pensated  valvular  disease  (q.tu). 

HI,  Pylethrombosis— Pylephlebitis, 


Thrombosis  or  phlebitis  of  the  portal  vein  is  pnictitaiiy  al^ 
secondary  to  compression  or  ohstruciion,  as  liver  cirrhosis  with  wl 
33  per  cent,  of  pylephlelatis  cases  occur;  to  cancer,  ulceration,  abscc 
or  infiammatiOH  of  contiguous  structures,  gall-stones,  cholangitis  axi« 
chronic  proliferative  peritonitis;    and   to  diseases  of  the  intima,    as 
phlelmselerosis  and  syphilitic  endophlebitis;    all  eases  are  promote</j 
by  slowing  of  the  portal  current.     Parasites  (distoma  and  bilharzia 
hiematobiimi)  and  embolism  are  rare  causes  (embolism  rarely  causes 
complete  liver  necrosis  unless  the  hepatic  arteries  are  simultaneously 
closed).     Pylephlebitis  and    thrombosis  occur  chiefly  in   males  over 
forty  years  of  age. 

A  fatal  ol>Iiterating  endophlebitis  exists  with  symptoms  very  closely 
resembling  those  of  atrophic  cirrhosis;  He^s  in  1905  collected  23  ca.'ia 
from  the  literature. 

Sjmiptoms. — These  may  be  entirely  absent  because  of  coUatfwJ 
compensation  through  the  hepatic  artery  or  Sappey's  accessory  porul 
vein.  The  ofisei  is  usually  sudden,  with  symptoms  of  aeuif  p^f 
stasis.  The  spleen  is  enlarged  in  75  per  cent.,  unless  fibrous  changes iD 
its  pulp  or  capsule  prevent  its  swelling.  Ascites  develops  in  66  percent 
and  rapidly  recurs  after  tapping,  Gasiro-intestinal  symptoms  are  usuil* 
as  hcmorrkage  (44  per  cent.),  intense  sudden  epigastric  pain,  vomltingi 
diarrhoea  or  sometimes  acute  intestinal  obstruction.  The  portal  trt* 
is  sometimes  varicose  below,  and  is  generally  ohliteraied  (pylephlebitis 
adhiesiva)  at  and  above  the  point  of  obstnjction ;  this  leads  to  ^Anflt- 
ing  of  the  liver,  particularly  if  the  hepatic  artei^  is  sclerotic,  in  whicl 
case  the  entire  liver  may  rarely  be  hemorrhagically  infarcted,  IT^* 
liver  is  said  to  become  lobulated,  but  this  probably  re^ult^  from  ^^ 
cedent  syphilis.  Symptoms  of  hepatargia  (hepatic  insufficiency  Ot 
toxeemia)   may  develop.     Alimentary  glycosuria  is  fairly  ffeqn 
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^-Kdema  of  the  abdominal  wall,  development  of  a  collateral  circulation, 
^t^icl  icterus  are  uncommon. 

Diagnosis. — Diagnosis  is  difficult,  unless  the  onset  is  typically  sud- 
den, in  which  case  pylethrombosis  may  be  considered.      Save  for 
"tlieir  acuity,  the  findings  are  those  of  atrophic  cirrhosis;    a  caput 
^ledusae  rather  indicates  occlusion  of  the  portal  radicles  than  of  the 
I>ortal  trunk.    The  ascites  may  suggest  carcinoma  or  peritonitis,  or 
"tlie  hemorrhage  may  simulate  gastric  ulcer  or  hepatic  cirrhosis. 

Course  and  Treatment. — Death  may  occur  in  a  few  days  or  the 
patient  may  live  for  months  or  years  (six  to  twenty  years).  Treatment 
is  ineffectual,  save  in  early  syphilitic  cases.  Citric  acid  (5j)  may  be 
given  every  few  hours,  in  an  attempt  to  lessen  thrombosis.  Talma's 
operation  may  be  considered. 

Pylephiebiiis  suppurativa  has  been  considered  under  liver  abscess. 
It  is  a  pyaemia  of  the  portal  vein;  metastasis  or  extension  occurs  in 
the  main  portal  trunk  and'  its  branches  from  infection  of  its  radicles 
of  origin;  ulcerations  and  inflammations  in  the  gastro-intestinal  tract 
^rt  its  cause  in  75  per  cent,  of  cases;  appendicitis  causes  about  40 
percent.  (Dieulafoy's  "appendicular  liver")  and  gall-stones,  infected 
piles,  and  pancreatic  or  umbilical  suppuration  cause  most  of  the 
^ther  cases  {v.s.  Liver  Abscess,  Second  Variety). 

The  symptoms  are  those  of  the  original  disease,  those  of  sepsis  and 
^ose  of  portal  stasis.  In  very  rare  cases  the  thickened  vein  may  be 
palpated.  The  spleen  is  enlarged,  chiefly  from  sepsis,  though  sometimes 
from  stasis.  The  liver  is  tender  and  somewhat  enlarged,  icterus  occurs 
^  over  50  per  cent.,  and  the  usual  signs  of  sepsis  prevail.  The  diag- 
ttosb  is  always  difficult,  but  is  based  on  symptoms  suggesting  liver 
abscess  (though  without  the  findings  of  solitary  abscess)  on  the  one 
"and  and  those  of  sepsis  on  the  other.  The  treatment  is  practically 
futile,  being  supportive  and  rarely,  if  ever,  operative. 

IV.  Affections  of  the  Hepatic  Artery  and  Vein. 

These  are  of  more  pathological  than  clinical  interest.  Infarction 
0*  the  hepatic  artery  with  complete  necrosis  of  the  liver  is  very 
rare. 

Aneurysm  (q.v,)  can  seldom  be  diagnosticated.  Pulsation  is  un- 
Mown;  pain  is  nearly  always  present,  icterus  and  a  tumor  occur  in 
™  majority  of  cases,  ascites  is  uncommon  and  death  usually  results 
ftom  gastro-intestinal  hemorrhage. 

Thrombosis  of  the  hepatic  veins  is  very  infrequent,  only  12  cases 

being  reported.     It  may  follow  perihepatitis,  or,  less  often,  compres- 

5100  by  a  neoplasm,  or  fibrous  obliteration  of  the  inferior  cava.    Ascites 

and  splenic  tumor  sometimes  result.    Suppurative  thrombosis  is  always 

secondary  to  liver  suppuration.     Retrograde  embolism    (Heller)   is 

jnentioned  under  liver  abscess. 

SyfMhs  of  the  Liver  (see  Syphilis). 
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lses  of  the  gall-bladdee  and  bile 

VESSELS. 

(A).  ICTERUS. 

5  or  jaundice  is  a  symptom  of  various  affections  of  the  liver 
vessels;  it  usually  results  from  obstruction  to  the  bile  flow, 
haracterized  by  staining  of  the  skin,  mucosse,  and  urine  by 
bile  pigments. 

fy. — Most  cases  of  icterus  are  due  to  obstruction  either  within 
the  liver  and  biliary  system;  but  slight  obstruction  is  neces- 
ause  the  bile  is  secreted  under  very  low  pressure,  (a)  It 
lit  from  hepatic  diseases.  It  is  (i)  frequent  in  carcinoma, 
irrhosis,  atrophic  cirrhosis,  multilocular  echinococcus  and 
ongestion ;  (ii)  infrequent  in  unilocular  echinococcus,  abscess, 
lilis;  (iii)  absent  in  fatty  and  amyloid  liver  and  in  simple 
jitis.  Pick,  Liebermeister,  and  Minkowsky  believe  that 
dly  functional  liver  disturbance  may  produce  icterus  (para- 
)f  bile,  "diffusion-icterus"  or  paracholia)  which  is  analogous 
mi  albuminuria  (in  its  relation  to  Bright's  disease).  (6)  Dis- 
the  biliary  tract  may  be  etiological  factors,  as  (i)  catarrhal, 
,  or  purulent  inflammation;  (ii)  calculous  obstruction;  (iii) 
il  and  (iv)  cicatricial  occlusion;  (v)  malignant  growths;  (vi) 
obstruction  by  ascaris,  distoma,  or  hydatid  vesicles,  (c)  It 
lilt  from  disease  in  contiguous  structures,  as  (i)  duodenal 
^trix,  catarrh,  or  malignancy;  (ii)  tumors  of  the  colon  or 
ands;  (iii)  tumors  or  inflammation  of  the  pancreas,  stomach, 
)mentum,  mesentery,  and  peritoneum,  and  (iv)  rarely  from 
osis,  or  aneurysm,  (d)  The  so^aUed  hematogenous  or  urO' 
tisisa.  possible  factor  in  the  etiology.  It  was  formerly  main- 
at  toxic  and  toxsemic  conditions  break  down  the  blood  cells 
as),  and  thus  cause  icterus  (the  cytohsemolytic  icterus  of 

It  is  now  thought  that  most  of  these  cases  are  essentially 
ve  (thickening  of  the  bile  or  cholangitis  of  the  smallest  rad- 
3Ugh  the  obstruction  of  the  small  bile  ducts  within  the  liver 
mplete.  From  a  recent  work  by  Eppinger,  it  appears  that 
ler  bile  radicles  dilate  and  sometimes  rupture,  letting  the 
the  lymph  vessels  which  absorb  it;  he  thinks  the  mechanical 
3n  lies  in  the  capillaries  which  were  blocked  by  fibrin  or  bile 

The  jaundice  in  these  cases  is  slight,  bile  pigment  (bilirubin) 
md  in  the  urine,  and  the  stools  are  bile-stained.  This  type 
)  in  various  infections,  relapsing  fever,  septicopyiemia,  etc., 
micious  ansemia,  and  (iii)  in  toxic  conditions,  poisoning  by 
lis,  chloroform,  felix  mas,  and  santonin. 
neonatorum  may  be  considered  here,  (a)  The  physiological 
u*s  in  30  per  cent,  (to  80  per  cent.)  of  children;   it  appears 
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on  the  second  day,  lasts  two  weeks  and  is  never  fatal;  its  chusi^ 
not  clear,  though  breaking  down  of  the  blood,  increased  blood  pr 
sure  within  the  liver  and  persisting  patency  of  the  ductus  venosu 
are  suggested,  {b)  The  much  rarer  palhological  type  may  be  cau 
by  sepsis,  sypliilis,  WiokeFs  disease  or  still  more  exceptionally  bj 
congenital  obstruction,  gall-stones  (10  c&fles  collected  by  Skormio], 
acute  yellow  atrophy  (7  cases)  or  catarrhal  icterus  (but  ^  a^ses  , 
recorded).  Glaister  reported  a  family  in  which  6  cases  of  jauBdicc] 
developed  after  birth,  Krannhals  recently  published  26  cases  of  con* 
genital  "family  icterus"  most  of  which  had  an  enlarged  spleen. 

Symptoms  of  Icterus. — Bilirubin,  found  normally  in  the  bile,  enters 
the  blood  in  bihary  obstruction,  by  the  lymph  vessels  and  possibly 
also  by  the  bloodvessels,  and  produces  the  following  symptoms: 

L  Staining  of  the  skin  and  mncosw  occurs  in  tw^o  or  three  dm. 
The  scleree,  skin  and  accessible  mucoste  are  yellowy  and,  in  cbms  of 
long  standing,  dark  brown.  The  skin  itches  because  of  its  dryness, 
or  because  of  the  action  of  the  bile  on  the  ner\"es.  Eruptions  of  urti- 
caria or  xanthoma  may  occur, 

2.  The  urin€  coniaitis  bilirubin  before  icterus  is  seen  in  the  sluB. 
Adding  nitroso-nitric  acid  to  the  urine  in  a  porcelain  dish  or  on  filter 
paper  gi%^es  the  characteristic  play  of  colors,  of  green,  yellow,  violft  anfl 
red  (Gmehn  test).    If  the  urine  is  agitated,  the  yellow  color  appears  in 
its  foam.     Confusion  is  possible  with  melanuria,  hsematuria,  urobib- 
nuria  or  staining  of  the  urine  with  rhubarb,  picric  acid,  santonin, setini 
and  chrj'osophanic  acid.     The  subject  of  urobilinitriu  and  urobilin* 
icterus  has  caused  much  discussion;  urobilin  is  formed  in  the  inteJ^tiue  i 
by  the  reduction  of  bilirubin,  whence  it  is  absorbed  and  excreted  by 
the  urine;   it  never  stains  the  skin,  and  icterus  results  from  bilirubin 
alone.   To  reconcile  the  apparent  inconsistencies  in  the  urinary  findings 
and  in  various  statements,  it  may  be  said  that  there  are  three  classes 
of  cases;    (a)  in  complete  biliarj"  obstruction  with  icterus,  only  bili- 
rubin is  found  in  the  urine,  for  none  of  it  reaches  the  intestine  to  bej 
converted  into  urobilin;    {h)  in  partial  obstruction,  bilirubin  is  found 
in  the  Idood  and  urine  and  also  some  urobilin,  which  is  pnxlucediO  ' 
the  intestine  from  the  bilirubin,  for  there  is  much  intestinal  (eriDflJ* 
tation;    (c)  in  slight  obstruction,  there  is  no  bilirubin  but  much  ufo-j 
bilin  in  the  urine,     Alhuniinuria  may  occur  or  cylindruria  alone,  and  j 
the  hyaline  casts  or  desquamated  epithehum  are  then  bile-stivined- 
The  atUphates,  which  normally  constitute  14  to  25  per  cent,  of  all  tl^^ 
sulphur  output,  may  be  increased  to  over  40  per  cent,     IndieanitTUi 
is  often  marked  and  is  due,  hke  the  sulphate  increase,  to  greater  intes*  j 
tinal  putrefaction. 

3.  The  digestive  tract  suffers  from  the  exclusion  of  bile*    The  tonp*®  ] 
IS  coated,  the  breath  has  a  disagreeable  odor  and  the  mouth  may  ^J^ 
a  bitter  taste,  w^hich  is  due  to  toxaemia.     There  may  be  an  esp«ci"  , 
aversion  to  fats  and  sometimes  to  proteid^s,  and  there  may  be  nausea* 
The  abdomen  is  distended,  w  hich  is  thought  to  be  due  to  the  ahneDCfl  I 
of  the  antiseptic  action  of  the  bile,  though  the  importance  ol^l 
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^U*tion  has  been  overestimated.    Starchy  food  is  not  wholly  absorbed, 
^bumin  digestion  is  somewhat  impaired  and  fat  is  found  in  large 
^xiaounts  in  the  stools  (Heatorrhcea).    The  function  of  the  pancreas 
^^  this  respect  is  far  more  important  than  that  of  the  bile.    Vegetables 
&x^  absorbed  better  than  animal  fats.    The  normal  amount  of  fat 
found  in  the  faeces  is  7  to  10  per  cent.,  and  this  is  increased  in  icterus 
to  55  or  78  per  cent.    The  stools  are  day^olored,  constipated  and  stink- 
ing; they  may  shimmer  when  the  fatty  soap  crystals  are  abundant; 
they  are  also  dry  (the  bile  in  the  faeces  amounts  normally  to  nearly  a 
quart  a  day).    If  the  obstruction  is  incomplete — as  in  many  intra- 
hepatic diseases — ^the  stools  are  merely  somewhat  lighter  than  normal; 
a  nitrogenous  diet  may  impart  a  brownish  color  to  the  faeces.    The 
faeces  may  appear  deceptively  dark  if  voided  with  the  urine  which 
lends  a  yellow  color  to  their  surface. 

4.  Cholcdmia  (hepatargia  or  hepatic  insufficiency)  may  finally  result. 
It  was  once  thought  to  be  due  to  the  cholestearin,  or  bile  salts,  but 
Diore  probably  results  from  injury  to  the  liver  cells  which  then  fail 
to  destroy  the  usual  intestinal  toxins  and  those  formed  in  excess  by 
the  mcreased  putrefaction.  Its  symptoms  rather  resemble  those  of 
*cute  yellow  atrophy,  i.  e.  nervous  excitation  followed  by  sopor,  irregular 
l>reatlung,  or  cutaneous  and  other  hemorrhages.  Most  subjects  of 
icterus  are  depressed,  irritable,  sleepless  and  somewhat  emaciated. 
The  hemorrhages  are  thought  by  Mayo  Robson  to  result  from  coin- 
^dent  pancreatic  involvement  (diminished  lime  salts  or  the  glycerine 
^hich  is  formed  by  fat  necrosis  of  the  pancreas). 

5.  There  may  be  other  symptoms,    (a)  The  heart  rate  is  slow,  par- 
^cularly  in  catarrhal  forms  or  recent  cases  and  in  the  absence  of  pain, 
^^yer,  and  intoxication;  it  may  go  as  low  as  21  (Frerichs);  it  has  been 
**Ud  that  this  is  due  to  degeneration  of  the  heart  muscle  or  action  of 
^he  bile-salts  on  the  intracardiac  ganglia,  but  it  is  probably  caused 
^y  vagus  stimulation,  for  atropine  will  raise  the  rate  (Weintraud). 
The  arterial  pressure  is  low  and  the  capillaries  wide.    A  functional 
««art  murmur  may  develop;   this  is  usually  caused  by  myocardial 
Weakness.     Potain  holds  that  the  lung  capillaries  contract  reflexly, 
tiiereby  increasing  the  work  of  the  right  heart  and  causing  its  dilata- 
tion.   The  respiration  rate  is  decreased,  even  to  7  or  9  a  minute;   the 
tanperature  is  usually  normal.     (6)  The  blood  shows  the  bile  stain, 
Mid  in  severe  cases  delayed  coagulation,  anaemia,  and  leukocytosis. 
The  undiluted  or  diluted  blood  may  give  a  partial  Widal  reaction 
W  Typhoid),    (c)  The  liver  cells  may  suffer  mechanically  and  chem- 
Jcdlyfrom  bile  stasis,  and  may  be  smaller,  altered  in  form,  pigmented, 
J^ccrotic  and  bile-stained.    The  gross  and  minute  anatomy  varies  with 
"te  cause.    The  bile  vessels  are  often  dilated,  sometimes  thickened, 
•^occasionally  ruptured.    The  condition  of  the  gall-bladder  will  be 
Ascussed  under  gall-stones  and  pancreatic  cancer.     As  stated  under 
Miaiy  cirrhosis,  it  is  questionable  whether  simple  biliary  stasis  ever 
causes  induration  of  the  liver,    (d)  The  spleen  is  occasionally  enlarged, 
especially  in  children,  from  infection  or  portal  stasis,  but  splenic  tumor 
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is  no  part  per  se  of  bile  stasis,     (c)  The  tUsties  most  giatned  are 
skio,  mucosa*,  fasciae,  intima  and  connective  tissueii;   the  f^  '  ' 
stained  are  the  urine,  serous  transudates  and  purulent  ♦  q 

The  milk,  sweat  (the  foetus,  in  pregnant  women),  and  pneuuKid 
sputum  are  sometimes  stained,  and  the  tears,  saliva,  mucus,  glandu 
and  epithelial  structures  (except  the  renal  cells  and  loweM  layers 
the  rete  Malpiglui),  muscles  and  nervous  tissues  (except  in  the  m4 
severe  type  of  icterus  neonatorum)  are  seldom  icteric.  (/)  Xanthopa 
yellow  coloring  of  objects  seen,  is  fairly  common,  and  is  due  to  \ 
action  of  bile  pigment  on  the  nervous  tissues.  The  explanation 
nyctalopia  and  hemeralopia  is  uncertain,  (g)  Xanthelasma  muhip 
develops  in  some  cases.  Twenty-three  cases  w^ere  collected  by  ( 
London  Pathological  Society  in  1882.  Futeher  in  1905  reported  thj 
cases  in  women  about  forty  years  of  age;  80  per  cent,  of  repoil 
cases  of  xanthelasma  occur  in  chronic  icterus  (in  women  more  f 
quently  than  in  men),  due  to  gall-stones,  stricture  of  the  bilc-dui 
cirrhosis,  hydatids,  and  cancer.  They  are  often  symmetrical,  of! 
begin  on  the  eyelids  or  the  folds  and  creases  of  the  skin^  in  one  o 
were  found  in  the  bile  ducts,  rarely  disappear  and  are  probably  t 
to  some  toxic  substance,  though  Williams  believer  they  are  epithe 
in  origin.  Some  few  cases  begin  before  puberty  and  are  probal 
hereditary'. 

Diagnosis. — A  diagnosis  is  easily  made.  Icterus  may  not  be  notic 
in  artificial  light,  for  daylight  is  absolutely  essential  for  its  certi 
detection.  It  is  seldom  confused  with  anaemia,  cachexia,  Addison 
disease  or  the  pigmentation  of  vagabondism.  Pinguecula!  ( 
often  mistaken  for  scleral  staining,  but  only  on  superficial  exami 
at  ion. 

The  'progn4)sijt  and  treatmefit  cannot  be  considered,  as  icterus  is  1 
a  symptom.  The  details  depend  on  the  basic  affection.  (See  CaT4 
RHAL  JAUNDUEfor  treatment  in  general.)  The  patient  may  recol 
after  four  years  (Budd);  case^  of  icterus  lasting  six  j^ears  (Xturchiai 
Barth,  Bosnier),  ten  to  twenty-five  years  (Legendre,  GaUiArd) 
fifty-two  years  (Masirig)  have  been  reported* 


(B).  OHOLELITHIASIS. 


Gall-stones  are  found  in  6  to  10  per  cent,  of  autoi>sie?«.    Among  1 
many  hterarj'  contributions  to  this  subject  are  those  of   XAim| 
Langenbuch,   Kehr,  Uiedel,   Lange,   Mayo   Robson.   Keen^   Fjj 
Murphy  and  Mayo. 

Etiology. — 1,  Immediate   Cause.— The  actual    cau^r    i^    c 
inflammation  of  the  gall-bladder  or  bile  vessels,  which  prottic 
formation  of  (or  actually  secretes)  i-holestearin  and  lime.    Sta 
of  l>ile  is  merely  a  predisposing  cause.     Biicteria  play  an  iiii| 
role,  especially  the  tjT>hoid  (found  in  33  per  cent.)  and  colon 
thev  have  been  found  in  caIcuU,  and  cholelithiasis  has  beeo 
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Baentally  produced  by  their  inoculation;   the  Bacillus  typhosus  may 
live  seven  years  in  the  gall-bladder. 

2.  Predisposing  Factors. — (a)  Age;   50  per  cent,  of  cases  occur  in 

persons  aver  forty  years  of  age;   the  affection  is  rare  in  those  under 

t^'^enty  years  but  has  been  seen  in  the  young  and  even  in  the  new-bom. 

(&)  Sex;    70  to  80  per  cent,  occur  in  women,  in  whom  pregnancy, 

xoenopause,  lax  abdominal  walls,  enteroptosis,  and  constipation,  seden- 

*a.iy  life,  and  lacing,  are  regarded  as  promoting  factors;  Bollinger  and 

Bother  found  that  40  per  cent,  of  women,  who  have  gall-stones,  also 

lia.ve  the  corset  liver.    According  to  Naunyn,  gall-stones  are  found  in 

25  per  cent,  of  autopsies  on  women  over  sixty  years;  90  per  cent,  of 

'^iv'omen  affected  have  borne  children,     (c)  Other  possible  factors  are 

sedentary  habits^  obesity,  splanchnoptosis,  luxurious  living,  insanity, 

oancer  of  the  stomach,  biliary  stasis,  and  foreign  bodies  in  the  biliary 

tract;   Kehr  holds  that  stone-formation  is  induced  by  long  intervals 

i>etween  meals.    Cholelithiasis  is  more  common  in  cool  than  in  warm 

olimates. 

Properties  of  Gall-stones.— (a)  Site;    they  are  almost  invariably 
formed  in  the  gall-bladder;  very  rarely  do  calculi  develop  in  the  intra- 
hepatic ducts  as  reported  in  McArthur's  recent  case.     (6)  Size;  they 
''ange  from  the  size  of  sand  or  gravel  to  that  of  an  egg;   a  calculus 
12  inches  in  length  is  recorded;  the  heaviest  weight  reported  is  over 
four  ounces  (135  gm.  Ritter).     (c)  Form;    they  are  usually  round 
^nd  rarely  spinous;    when  multiple  they  are  polygonal  and  facetted. 
Intrahepatic    calculi    may    be    cylindrical    or    branching  like  coral 
(Cniveilhier).     (d)   Their  nwmier   probably  averages   a  dozen;    ac- 
pordmg  to  Riedel  44  per  cent,   are  single;    Naunyn   reports  5,000 
J'i  one   case,  and    Otto    7,802    stones    in    another   case.      Chopart 
^*^stances  a  case  in  which  the  liver  could  scarcely   be  cut   because 
^'  the  numberless  stones  in  the  intrahepatic  ducts,     (e)  Consistence; 
8^11-stones   can   usually   be   indented  by   the   finger.     (/)  The   tim£ 
^^quired  for  their   growth  is  about  six  months,    (gr)   Chemistry;  the 
f^ost  common   form   consists   of  cholestearin   and  bile-pigment  (bil- 
*^ bin  and  biliverdin)   with  some  lime  as   a   cementing  substance; 
^hese  calculi  are  small,  numerous,  usually  yellow,  laminated  and  cou- 
sin about  75  per  cent,  of  cholestearin.     Cholestearin  stones  are  not 
^mmon;   they  are  translucent,  become  opaque  when  dry,  are  light 
^li  weight  and  color,  and  are  combustible;   they  present  a  crystalline 
*^acture  like  that  of  camphor,  they  dissolve  in  ether  and  alcohol, 
'^m  which  the  crystals  are  precipitated  and  produce  a  red  tinge  on 
•ddition  of  chloroform  and  sulphuric  acid;    cholestearin  comes  not 
fr^m  the  bile  but  from  the  inflamed  mucosa  of  the  gall-bladder. 
Pigmentary  stones  are  also  uncommon;   bilirubin  imparts  a  brownish 
^i  tnliverdin  a  greenish  tint  to  them.     Calcium  carbonate  stones  are 
^f  are  grayish  in  color  and  heavy.     Stones  in  the  liver  are  con- 
stituted of  calcium  and  bilirubin  as  in   Lewis  Jj.  i\IcArthur\s  recent 
CMe,    Traces  of  magnesium,  bile  acids,  fatty  acids,  iron,  and  copper 
Ittve  been  found.    The  nucleus  may  consist  of  mucin,  bacteria,  epi- 
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thelium.  Wood-clot,  cholestearin,  calcium,  bile  pigment  or  rarely 

forei*j:ii  bodies. 

Symptoms*^ — Kehr,  Riedel  and  Paulsen  assert  that  96  per  cen-^ 
of  cases  of  gall-stones  have  no  symptoms,  especially  in  elderly  subjeel 
with  atrophic  gall-bladders.    Naunyii  states  that  gall-stones  are  foi 
at  autopsy  in  25  per  cent,  of  women  over  sixty  years  of  age.    Stoiii 
may  be  felt  or  may  crepitate  in  the  gall-bladder,  or  be  found  in  tl 
faeces,  especially  in  old  people  Vkith  lax  tissues,  without  any  subject!  ^ 
symptoms.  ■ 

An  attack  of  biliary  colic  embracers  several  important  elements.     C^^ 
Colic  is  usually  sudden  in  onset  and  very  frequently  begins  at  niglj*^ 
The  pain  is  great,  and  many  women  state  that  it  is  more  severe  th^M 
labor  pains.     It  begins  in  the  right  upper  abdominal  quadrant  an^P 
may  radiate  to  the  back,  navel,  hypogastrium,  left  side,  and  even  to 
the  arms,  legs,  testes,  or  chest*     Irregular  or  large  stones  cause  tim^ 
greatest  agony  which  is  controlled  only  by  large  or  repeated  hypodenni<3« 
of  morphine.    The  pain  usually  endures  for  minutes  to  a  few  hour 
and  may  soon  recur.    According  to  Riedel  colic  is  absent  in  20  per ceai 
of  cases,  which  implies  that  the  stones  are  small  or  the  tissues  arek 
The  cause  of  biliarj'  colic  is  mechanical, — the  attempt  of  the  stoi 
to  migrate  produces  the  spasm  of  the  cystic  and  common  ducts  durir 
its  passage  but  some  consider  that  inflammation  is  the  chief  fado^i 
Kehr  maintains  that  cholecystitis  starts  the  stones  monng  by  tt*^ 
exudation  it  induces.    The  author  has  seen  violent  coUc  result  tr^^ 
this  mechanism  as  well  as  from  cholecystitis  without  stones.    It   »^ 
thought  that  quiescent  gall-stones  may  be  started  onward  by  palpatio^ 
of  the  gall-bladder,  trauma,  muscular  exertion,  pressure  by  corsei^H 
particularly  after  reduction  of  flesh,  menstruation,  or  delivery.    C^^ 
Reflex  fiau^sea  and   vomiting  are  frequent;    Kehr  thinks  that  th^3[ 
indicate  cholecystitis  (Mierzkowski  found  the  bile  sterile  in  only  ^W 
per  cent,).     Vomiting  relieves  the  pain,  and  this  frequently  causes  ^fl 
erroneous  diagnosis  of  gastralgia.     Torsion  of  the  cystic  duct  m^fl 
cause  vomiting  but  not  colic,    (c)   Chilh  and  fever  occur  in  60  per  ceoM 
and  probably  indicate  bacterial  inflammation  (though  they  are  possiL>M 
reflex) .     (d)  The  gall-hladdef  is  always  tender,  there  being  hypenesthe^'^M 
over  the  ninth  costal  cartilage  or  over  a  point  two-thirds  of  the  distant™ 
between  it  and  the  navel.    In  33  per  cent,  of  cases  the  gall-bladder  fl 
palpable*    The  right  rectus  muscle  is  rigid.    Boas  and  Grub    '  ''J 

a  right-sided  hypera^sthetic  zone  which  lies  between  the  ^[  '^k 

f)osterior  axillary  line  and  at  the  level  of  the  lower  dorsal  or  upp<?^ 
umbar  vertebra*  {e)  Icterus^  which  is  so  often  emphasised  as  ^H 
diagnostic  point,  is  present  in  but  10  to  20  per  cent.  (Riedel  and  Kehr^fl 
and  in  but  14  per  cent,  of  Murphy^s  series.    It  may  be  n  *  ^1  ofU 

inflammatory;    Deaver  is  inclined  to  refer  it  to  inflamm  >  rh^B 

pancreas  (t;.  i.).  (/)  Other  symptom's  of  the  paroxysm  are  rapid  pul^*  ■ 
sweating,  prostration,  concentrated  urine,  constipation,  alKloroiflw  H 
retraction  and,  after  the  seizure,  marked  prostration.  In  some  cft#*  H 
convulsions  or  other  hysterical  manifestations  may  be  precipitatw-  H 


CHOLELITHIASIS  731 

-A^ttacks  of  migraine  are  not  infrequent  (Kehr).    There  may  be  reflex 

^^oughing  or  reflex  contraction  of  the  pulmonary  capillaries,  which  puts 

^^xtra  work  on  the  right  heart  and  causes  its  dilatation.    The  patient 

^Xiay  suffer  actual  collapse,  and  in  nine  cases  death  has  occurred  in  the 

^^tack  (Naunyn).    Glycosuria,  albuminuria,  leukocytosis,  and  splenic 

^"^elling  are  probably  inflammatory  in  origin.     The  stone  may  fall 

I>cick  into  the  gall-bladder  or  pass  ink)  the  bowel  if  it  measures  not 

si^Mte  tfam  1  cm.    It  is  detected  by  washing  of  the  stools  through  a 

c^loth;  confusion  with  lumps  of  olive  oil,  which  may  have  been  given 

^o  relieve  the  colic,  is  unnecessary.    The  passage  of  a  round  calculus 

^rti£gests,  but  does  not  prove,  that  it  is  the  only  one.    Stones  passing 

xxi^o  the  bowel  may  be  dissolved,  imless  coated  with  cholestearin; 

'^lus  may  explain  why  stones  are  not  more  often  found  in  the  faeces. 

Tlie  great  importance  of  gall-stones  lies  in  their  complications. 

Complications. — Complications  may  be  grouped  as  mechanical  or 

WM^flammaioTy  but  as  this  involves  descriptive  repetition,  both  forms 

xo&y  be  combined  topographically.    Such  complications  as  liver  abscess 

or  pyaemia  may  develop  from  stones  which  were  without  any  clinical 

symptoms. 

1.  Oall-bladder. — Mechanical  complications  include  pressure  on  the 

duodenum  or  pylorus  and  rupture  of  the  gall-bladder,  which,  however, 

ctxe  generally  inflammatory;   pressure  on  the  common  duct;   hyper- 

cVdorhydria  and  hypersecretion;  and  cancer  of  the  gall-bladder  (q.v.), 

^flammatory  complications  are  more  serious;  all  forms  and  sequences 

^f  cholecystitis  (q.v,)  may  develop,  as  hydrops,  empyema,  gangrene, 

Accretion,   deformity,    hemorrhage,    atrophy,   calcification    or   liver 

abscess;    also  pylephlebitis,  adhesions  producing  pyloric  obstruction 

^th  hyperchlorhydria,  dyspepsia,  and  sometimes  hemorrhage  into  the 

^omach;    adhesions  causing  duodenal  obstruction;    and  peritonitis, 

^ther  local  (near  the  gall-bladder,  or  subphrenic  abscess)  or  diffuse; 

^urvoisier  reported  49  cases  of  the  localized  and  70  of  the  diffuse 

*ype.    A  friction  rub  may  be  heard  over  the  gall-bladder  a  day  or  two 

*fier  the  colic.    The  distended  gall-bladder  rarely  exceeds  the  size  of 

^e  fist,  is  pyriform,  can  be  moved  laterally  and  moves  with  the  liver, 

^m  which  it  may  seem  to  be  separated  by  a  groove;  it  may  be  some- 

buies  confused  with  appendicitis,  the  kidney,  ovarian  cyst  or  ascites, 

I  ^d  has  even  been  found  in  a  femoral  hernia. 

I         ,  ^'  OjBiie  Duct. — Mechanical  impaction  may  cause  icterus  by  induc- 
\         ^g spasm  or  catarrh  of  the  common  duct  (in  10  to  15  per  cent.,  Riedel) 

■  0?  by  directly  compressing  it.    The  duct  may  become  twisted,  stenosed, 

■  ^obUterated. 

M  8.  Oommon  Bile   Duct. — Its   mechanical   occlusion   is   usually   but 

'H       pot  inyariably  preceded  by  colic,  and  impaction  occurs  oftenest  at 

^V       rts  lower  end  (60  per  cent.  Courvoisier,  or  67  per  cent.  Robson),  is 

cwaed  most  frequently  by  one  stone,  though  as  many  as  88  have  been 

fcHind  (Mayo  Robson).    Permanent  occlusion  by  stone  in  the  common 

duct,  or  in  the  cystic  duct  pressing  upon  it,  causes  marked  icterus, 

*  amaDy  without  sepsis.    The  occlusion  may  be  partial  or  intermittent. 
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by  a  ball-valve  action  of  the  stone,  described  by  Osier  and  Feiigei 
which  allows  some  bile  to  enter  the  gut  and,  unfortunately*  m^^ 
bacteria  to  enter  the  duct,  thus  adding  bacterial  to  mechanical  inji 
In  isolated  cases  there  is  no  icterus  but  usually  the  icterus  is  sudden  j 
onset  and  slow  in  subsidence.     In  partial  or  intermittent  obstruc 
there  is  often  the  intermittent  hepatic  fever,  which  was  first  de^cril 
by  Charcot  and  later  clearly  defined  by  Osier.    Budd  well  compared 
to  urethral  fever.    During  the  paroxysms  the  fever  rises  to  103  or  lOJ 
often  with  chills,  sweats,  leukocjiosis,  vomitings  and  increased  tende 
nesSj  pain,  and  icterus.     The  spleen  may  swell  as  well  as  the  liv* 
from  cyhndrical  or  saccular  dilatation  of  the  bile  channels  and  fr 
cholangitis.    Osier  has  correctly  insisted  that  this  group  of  sjinpto: 
occurs  without  suppurative  cholangitis,  though  of  course  with  infecti  ^ 
The  gall-bladder  is  not  enlarged,  but  is  usually  sbrutiken,  foUow-5j 
Courvoisier's  law;  Courvoisier  (1890)  found  the  gall-bladder  enlarj 
in  92  per  cent,  of  100  cases  of  non-c*alculous  obstruction  of  the  comii^^ 
duct,  and  shrunken  in  SO  per  cent,  of  calculous  obstruction  (87  ca 
this  is  caused  by  infection   (Hanot);    Eichlin  in   139  case:^  of  ne^J 
calculous  obstruction,  found  the  gall-bladder  dilated  in  87  per  ceir^tj 
and  contracted  or  normal  in  6.5  per  cent,  each;    in  172  cases  of  cxo/- 
culous  obstruction,  the  gall-bladder  was  contracted  in  66  per  cenl^ 
normal  in  19  per  cent,  and  dilated  in  15  per  cent.    In  some  cases  slmjs- 
purative  cholangitis  may  complicate  stones  of  the  common  duct  wi^ii 
remittent  fever  (rather  than  the  above  described  intermittent  feveX^Ji 
enlarged  liver,  septic  symptoms  and  more  intense  and  more  mpiJ')' 
fatal  course.     Mechanical  dilatation  may  distend  all  the  bile-ve^se^** 
and  these  may  be  seen  under  the  capsule;  ascending  cholangitis  m^J 
cause  subcapsular  abscess.     Cicatricial  stenosis  of  the  common  dii*-^ 
is  rare;   pylephlebitis  may  develop.     Malaria  is  excluded  by  examia^' 
tion  of  the  blood;   malignancy  will  be  considered  under  tumors  of  tH* 
pancreas,  though  in  obstruction  of  the  common  duct,  the  nutrition   *' 
generally    but    little    impaired.      Practically,   special    stress   niay  ' 
placed  on  [a)  the  periodic  fever,  {b)  the  icterus   sudden  in  onset  ai'*] 
subsiding  slowly,  and  (c)  tenderness  (without  pain  over  the  Uver). 

4.  Ampulla  of  Vater. — Calculous  retention  in    the    ampulla   mJ 
obstruct  the  flow  of  the  pancreatic  juice,  though  the  accessory  di 
mav  carrv"  it  into  the  intestine;   retention  may  allow  bile  to  enter 
pancreatic  duct,  and  result  (a)  in  acute  pancreatitis,  caused  by  l>J 
in  the  pancreatic  ducts  (Opie);    (6)  in  chronic  induration  of  the  hel 
of  the  pancreas,  resembling  malignancy  (Riedel,  Ilobson,  Barlin/ 
(c)  in  pancreatic  fibrosis  with  pancreatic  calculi  due  to  stasis  and  itd 
tion;   or  id)  rarely  in  glycosuria, 

5.  Intestinal   Obstruction    (^,r.), — Two    hundred    and    fifty 
have  been  collected.     The  stone  usually  ulcerates  its  way  into 
bowel  from  the  biliary  channels  or  gall-bladder*    The  obstructic] 
often  incomplete  and  may  not  occur  for  some  time,  sometimes 
ing  new  layers  of  magnesia  or  phosphates.    According  to  Courv^ 
the  obstruction  is  in  the  ileum  in  66  per  cent.,  duodenum  in  21  per] 
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*l^octtcal  valve  in  10  per  cent,  and  sigmoid  in  3  per  cent.    About  I 
P^f  cent,  of  cases  die. 

/^.  liBtola. — Naunyn  assembled  384  cases.    The  external  form  con 

^tutes  about  50  per  cent,  of  cases  (Naunyn  and  Courvoisier) ;  thej 

'^'^  most  often  located  near  the  navel,  and  about  40  per  cent,  of  them 

*J^1.    In  the  duodenal  form  (28  per  cent.)  the  fistula  is  between  the 

^^odenum  and  gall-bladder  and  less  often  between  the  common  duct 

^^d  the  gall-bladder.    In  13  per  cent,  there  is  a  fistulous  opening  into 

^^e  colon.    Courvoisier  and  Graham  collected  34  cases  of  bronchial 

^3tiila.    In  rare  cases,  stones  enter  the  stomach  (five  cases  recorded, 

Siiively,  1903),  portal  vein,  hepatic  artery,  kidney,  urinary  bladder 

CSOO  gall-stones  were  evacuated  in  the  urine  in  the  case  of  Barraud- 

-^^etan),  pericardium,   retroperitoneal   tissue,  vagina   or  even   the 

I^i'^cgnant  uterus. 

7.  Renal  Oaleulus,  Glycosnria,  Etc. — In  700  cases  of  gall-stones, 
-'Cfaus  found  the  following  compUcations :  renal  calculus  in  6  per 
<^^nt.,  glycosuria  in  7  per  cent.,  diabetes  in  4  per  cent.,  and  gout  in  2 
I>«r  cent. 

Diagnosis. — ^The  diagnosis  is  easily  made  when  colic,  vomiting, 
'fc^ndemess  of  the  gall-bladder  and  icterus  are  present,  but  icterus  is 
c^bsent  in  at  least  80  per  cent,  of  all  cases.  The  a:-rays  may  produce 
no  shadow  in  cholestearin  calculi. 

1.  The  Oolie. — ^This  is  most  apt  to  be  confused  with  (a)  gcLstralgia, 
Cor  both  conditions  are  relieved  by  vomiting;    due  regard  for  other 
symptoms  of  gall-stones,  and  the  habit  of  doubting  every  diagnosis 
of  ^LStralgia,  will  save  many  mistakes,     (b)  A  diagnosis  of  hepatic 
^'^^vralgia  should  always  be  made  with  reserve,  though  pain  near  the 
li'ver  does  occur  in  neurotics,     (c)  Gastric  or  duodenal  ulcer  (q.v.), 
»^nd  (d)  hyperchlorhydria  and  hypersecretion   (q.v.)  are  easily  dis- 
'^•xiguished.     (e)  Lead  colic  has  other  characteristic  symptoms,  such 
^^^  the  gingival  lead  line,  obstinate  constipation,  and  often  neuritic 
**^anifestations.    (/)   Tabetic  crisis  is  attended  by  the  Argyll-Robertson 
P^pfl,  absent  knee-jerk,  and  ataxia,     (g)  Renal  colic   (q.v.)  is  dis- 
^^guished  by  pain  reflected  down  the  ureter,  ha?maturia,  and  pyuria, 
^*ia  Dietl's  crisis  in  floating  kidney,  by  bimanual  examination  of  the 
^odomen.     (A)  Mucous  cdic  (colitis)  is  differentiated  by  the  char- 
^^^ristic  stools  and  neurasthenic  symptoms,    (i)  Aypendicitis  is  char- 
^^^rized  by  its  four  cardinal  symptoms  (q,v.);  Ochsner  finds  10  per 
^^t  of  his  appendicitis  cases  complicated  by  gall-stones  and  33  per 
^^t  of  his  gall-stone  cases  by  appendicitis,     (j)  Acute  pancreatitis 
W-^.)  which  may  complicate  gall-stones,  causes  greater  collapse  and 
^ore  frequent  intestinal  obstruction,     (k)  Febrile  syphilis  may  simu- 
*te  gall-stones  (Riedel)  as  may  also  (/)  the  abdominal  crises  occasion- 
ally observed  in  angioneurotic  oedema. 

i  Other  Affectioiis  of  the  Gall-Bladder  and  Bile  Ducts  (see  Bkew- 
tt's  Table). 
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ored. 
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Normal. 


NormaL 
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day 
colored. 


Maybe 
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colored 


Norma). 


day 
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day 
colored. 


LiT«r. 


Not  eolarsed. 


Not  enlarged. 


Not  enlarged. 

Frequently 
enlarged. 


Not  enlarged. 


May  be  en- 
larged during 
attack. 

Enlarged. 


Not  enlarged. 


Not  enlarged. 


Not  enlarged. 


Not  enlarged. 


Enlarged. 


Bnlarged  late 
in  diseaae. 


Not  enlarged. 


May  be  en- 
larged. 

Enlarged. 


Spleen. 


Not  enlarged. 
Not  enlarged. 

Not  enlarged. 
Not  enlarged. 

Not  enlarged. 


May  be  en- 
larged from 
pressure  of 
etone  on  vein. 
May  be  en- 
larged. 


Not  enlarged. 


May  be  en- 
larged (sepeifl). 


Not  enlarged. 


Mav  be  en- 
larged (sepsis). 


Enlarf^ed 
(sepsis). 


May  be  en- 
larged late 
(pressure  on 
vein). 

Not  enlarged. 
Not  enlarged. 


May  be  en- 
larged late. 


Ascites. 


No. 
No. 

No. 
No. 

No. 
No. 

No. 


No. 


No. 


No. 


No. 


No. 


Present 
late. 


No.  (?) 


May  be 
present 

late. 
Present 

late. 


Ctenerally  discovered   by   a 
dent;  often  unrecognised. 


All  symptoms  promptly  relievt 
as  soon  as  obstruction  remove* 


Hydrops  of  gall-bladder  often 
unrecognised. 

Diagnosis  extremely  difficult; 
symptoms  generally  due  to  co- 
existing cholangitis. 

Symptoms  rapidly  disappear 
when  stone  passes  papilla. 


Remarks. 


Fievre  intermittente  htfpa- 
tique"  of  Charcot  resembles 
miklaria;  all  symptoms  disap- 
pear during  interval. 

Condition  may  remain  for  many 
years;  may  only  be  jaimdioe 
with  digestive  disturbances 
and  loss  of  weight:  history  of 
previous  attacks  (r).  Ascites 
may  be  present  from  pressure 
of  large  stone  or  possibly  from 
hydraemia. 

Tenderness  over  gall-bladder; 
tendency  to  recurrence;  gener- 
allv  associated  with  stones  in 
gaU-bladder. 

May  follow  typhoid  or  other  sep- 
tic diseases:  onset  often  sud- 
den; rapid  development  of 
severe  symptoms  reeembling 
appendicitis;  may  be  necrosis 
of  walls  of  gall-bladder  with 
perforation;  local  or  general 
peritonitis. 

Frequently  follows  acute  chole- 
cystitis; occasionally  becomes 
quiescent,  presenting  practi- 
cally no  symptoms. 

Generally  tenderness  over  gall- 
bladder area,  but  no  tumor; 
local  peritonitis;  diagnosis 
often  extremely  diffictilt. 

Often  follows  severe  infections 
of  gall-bladder;  generally  asso- 
ciated with  stones  in  common 
or  hepatic  ducts;  severe  sepsis; 

?;enerally  fatal  in  virulent  in- 
ections  (streptococcus). 


Dijcestive  disturbances,  progress- 
ive loss  of  weight  and  asthe- 
nia;  cachexia:    rapidly  fatal. 


Very  rare;  both  benifcn  and  ma- 
lignant growthh  havo  been  re- 
porte<i;     diagn«)j*is  difficult. 

Very  rare;    diagnonis  difficult. 


Malignfint  tumors  most  common; 
chronic  interstitial  pancreati- 
tij*  from  previous  infection  of 
biliary  pa.**HaKes  may  remain 
after  cause   has   disappeared; 

I  enlarged  portal  glands;  Hodg- 
kin's  disease. 
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Prognosis. — The  prognosis  is  difficult  to  formulate.    Stones  ma 
pa.ss  witliout  recu rreuce  of  colic  and  the  passage  of  smooth  calculi  mi 
justify  some  hope  that  they  are  the  only  ones.     The  first  attack 
usually  the  worst.     Fever,  infection,  cancer,  and  obstruction  of  ill 
common  duct  and  intestine  must  be  covered  in  forecasts  to  patieni 
refusing  operation.    Riedel  held  that  10  per  cent-  recover  spontaneousf 
under  expectant  treatment,  while  in  90  per  cent,  of  cases  surgii: 
intervention  is  indicateiK 

Treatment. — 1.  Prevenfcion. — Exercise  and  deep  breatliing  aid 
flow  of  bile.     Lacing  is  a  factor  to  be  regarded.     Plenty  of  wati 
increases  the  secretion  of  bile.     Digestive  derangements  should 
corrected.    Alcohol  is  contra -indicated.    Kehr  believes  that  food  shoul 
be  taken  in  small  amounts  at  frequent  intervals  and  should  be  chief 
nitrogenous,  in  order  to  favor  the  secretion  of  bile.    The  predisponir 
gall-bladder  inflammation  seldom  comes  under  the  physician 's  car 
in  suspicious  cases,  sodium  salicylate,  gr.  x  to  xv  t.  i.  d.  given  viXH 
weeks,  acts  as  a  cholagogue — increasing  the  bile  two  or  tlireefold- 
antiseptic.     Mercurials  seem  to  stimulate  bile  formation  le-ss  than 
aid  in  its  evacuation.     Potassium  iodide  and  mild  salines  (sodii 
phosphate,  3^^^  to  j)  are  beneficial. 

2.  Colic. — Hypodermics  of  morphine  must  be  given,  gr*   \ 
combined  with  nitroglycerine  gr,  lU  and  (for  the  first  injection  in  C 
attack)    with   atrophine   gr,  lAo;    repeated   doses   of   morphine 
nitrogly{*erine  are  often  necessary.    Inhalation  of  cWoroforra  is  iui 
cated  in  severe  cases  until  the  morphine  acts,  but  none  of  i\ws%'  druB^  j 
shoukl  be  left  in  the  possession  of  any  patient.    A  full  hot  l>aih  a 
hot  fomentations  over  the  liver  are  valuable  accessories.     I>rtnki.j 
freely  of  warm  water  makes  the  vomiting  easier,  which  intuni  relief" 
the  pain, 

3.  Medical  Treatment. — This  in  no  way  influences  the  noluium 
galUsUmea.     Uuranile\s  solvent  (oil  of  turpentine  1   part  to  ether 
parts)  is  useless,  and,  like  chloroform,  is  only  antispasmodic.    Ol/» 
oil  at  best  only  facilitates  their  final  passage.     Sail'    '  '     "'I 
salines  (7;..*,)  ami  various  *' cures,"  as  at  Carlsbad,  Vi 
Kissingen,  Las  Vegas  or  Bedford  Springs,  may  be  useful  in 
concomitant  or  causative  inflammation.    Ix)cal  massage  i^  -l       1 
injurious. 

4.  Surgical  Treatment. — ^Tbe  author  believes  tl' 
be  operated  on  when  recognized,  thus  saving  time, - 
The  following  iruHcationa  are  given  by  Kehr:    "  (a)  i  recogniw?  ihai  t| 
latent  state  ensues  in  many  cases  of  cholelithiasis  after  rest  r'^^ 
alkalies  and  in  certain  cases  is  permanent.    Particularly  in  the 

.cases  of  chronic  recurrent  cholecystitis  a  regular  rest  cure  cmrrie^i  > 
Carlsbad,  Neuenahr,  or  even  at  home,  will  often  .so  mitigate  tlj^*  * 
that  all  reason  for  operation  will  be  absent.  But  I  doubt  whr^ti 
absolute  cure  will  frequently  occur,  i,(?.,  the  passage  of  all  thr 
by  medical  means*  It  is  my  opinion  that  we  should  never  endeaj 
fort*c  a  passage  of  the  stones;  it  is  much  better  to  seek  to  rend* 
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•quiescent  in  the  gall-bladder  and  secure  a  restitution  of  the  inflamma- 
tory processes.    The  continuous  use  of  hot  applications  for  weeks,  in 
oonjunction  with  rest  in  bed  and  the  use  of  Carlsbad  waters,  will  give 
tHe  best   results.      "  {b)  Riedel's   theoretical   justification    for   early 
operation — the  removal  of  the  calculi  while  they  remain  in  the  gall- 
bladder— holds  good  now  as  ever,  as  in  many  cases  an  early  operation 
IS   the  only  salvation  for  the  patient  against  such  grave  dangers  as  per- 
foration, cholsemia  and  carcinoma.     Universal  application  of  early 
operation,  however,  in  general  practice,  is  absolutely  impossible,  and 
Riedel's  indications  for  operation  are,  for  this  reason,  without  practical 
^va.1ue*    *'  (c)  I  decline  operative  interference  if  the  attacks  run  a  mild 
oourse,  and  in  the  inter\"als  when  complete  latency  exists,  i,e.,  entire 
absence  of  sensitiveness  in  the  region  of  the  gall-bladder.    "  (d)  Acute 
obstruction  of  the  choledochus  is,  with  rare  exceptions,  to  be  treated 
xoedically.    Should  cholangitic  symptoms  appear,  or  should  the  jaun- 
dice be  prolonged  sufficiently  to  induce  loss  of  strength  and  absolute  lo33 
of  appetite,  operation  should  be  performed,     "(e)  Operation  is  nec- 
essary when  frequent  colics  occur,  even  without  jaundice  or  the  passage 
of  stones,  which  damage  the  general  health,  deteriorate  the  earning 
capacity,  and  destroy  the  pleasure  of  living,    "  (/)  Cases  of  jaundice 
"which  are  always  accompanied  by  the  passage  of  stones,  belong  to  the 
physician;    should  the  attacks  multiply,  the  patient  become  vitally 
depressed,  and  no  hope  be  present  for  the  passage  of  all  the  stones, 
^Hc propriety  of  the  operation  is  established.    **  (r/)  Hydrops,  empyema 
**f  the  gall-bladder,  and  pericholecystitic  abscesses  belong  to  the  pro- 
duce of  surgery.    In  tliose  rare  exceptions  in  which  a  sterile  hydrops 
pves  rise  to  a  few  symptoms,  the  patient  may  be  ignorant  of  his  swollen 
8^l*Hadder  until  distress  begins  and  multiplies,    ''(h)  Surgical  treat- 
^^{  should  not  be  postponed  too  long  after  the  failure  of  a  Carlsbad 
^^.    "  (i)  Gall-stone  patients  who  have  become  addicted  to  the  use 
of  morphine  must,  under  all  circumstances,  be  operated  upon.    During 
tile  after-treatment  the  best  opportunities  are  afforded  for  curing  the 
^hm  habit.     '*  (;)  Treatment  of  carcinoma  of  the  gall-bladder  can 
Only  be  of  lasting  benefit  if  the  case  is  operated  upon  early.    Every  one, 
flowever,  dreads  an  early  operation,  and  late  operations  are  not  of 
>Ouch  use;    therefore  the  complete  cure  of  the  evil  will  but  rarely  be 
^ected.     '*  (k)  Those  suffering  with  chronic  jaundice,  which  is  not 
dependent  upon  stone  in  the  common  duct  or  incurable  disease  nf  the 
liver,  must  be  operated  upon,  at  the  latest,  three  months  after  the 
^pearance  of  the  icterus,  for  it  not  infrequently  occurs  that  in  place 
pf  a  suspected  carcinoma  of  the  head  of  the  pancreas,  a  curable  chronic 
*ftterstidal  pancreatitis  will  he  found.    **  (/)  The  decision  for  operation 
^11  be  rendered  easy  for  both  physician  and  patient  upon  demonstra- 
tioii  of  tumor  of  the  gall-bladder,  a  swollen  liver,  and  the  appearance  of 
jiuridjce  and  fever.    We  may  also  operate  on  cases  without  demon- 
stmble  local  lesions  of  the  gall-bladder  and  liver,  which  exhibit  severe 
i!\d  continuous  symptoms  which  do  not  prove  amenable  to  internal 
iDfidiciitian,    We  find  in  such  cases,  particularly  often  in  men,  adhesions 
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of  traumatic  origui  without  stones,  "  (m)  The  sequels  of  cholelithin 
purulent  cholangitis,  abscess  of  the  liver,  peritonitis  due  to  perforatic^ 
subphrenic  abscess,  severe  pyloric  and  duodenal  stenosis,  and 
stone  ileus,  must  be  treated  surgically.  "  (n)  Concluding:  To  pmn  94 
general  indications  for  a  gall-stone  operation  is  not  readily  possib*-^  W^ 
One  must  decide  each  case  on  its  own  merits.  Men,  particulaz 
corpulent  ones,  do  not  bear  the  operation  well.  Women  who 
bome  children  lend  themselves  particularly  well  to  this  surgical  pi 
cedure.  If  possible  one  should  refrain  from  operating  in  cases 
diabetes,  arteriosclerosis,  chronic  nephritis  and  diseases  of  the  lur 
and  heart." 

In  Mayo's  1 ,000  operated  cases  (1905),  the  mortality  was  but  1 
cent*  in  416  uncomplicated  cases,  while  those  complicated  by  suppu 
tion  or  cancer  brought  the  average  mortality  to  5  per  cent, ;  the  de^^si^ 
rate  in  operations  on  the  common  duct  was  1 1  per  cent.    These  figu 
appear  to  the  writer  as  the  best  possible  argument  for  early  opcratii 
Cholecystotomy  was  attended  by  a  2.5  per  cent*  mortality  and  it^   ^  ^ 
therefore  the  better  operation,  as  cholecystectomy  entailed  4.3 
cent,  of  fatalities.    In  Kehr's  last  500  cases  (1904),  the  mortality 
3jper  cent,  in  uncomplicated  cases  and  13  per  cent,  with  cancer  i 
cholangitis;  stones  were  left  in  2*5  per  cent.,  hernia  developed  in  3  ^ 
cent,  and  adhesions  and  inflammatory  colic  occurred  in  5  per 
(vcrstis  his  earlier  figures  of  4,  7  and  17  per  cent,  respectivdy). 


(0).  CHOLECYSTITIS* 

Etiology* — Inflammation    of  the  gall-bladder  may  occur 
after,  with  or  without  inflammation  of  the  bile  passagea.    (a) 
posing  jactors  are  gaU^iones  (especially  large  ones  which  cannot  p^JC^ 
which  cause  05  per  cent,  of  cholecystitis  and  cholangitis  (Domtnici  )  or 
90  per  cent,  in  other  statistics),  bile  stasis,  trauma,  foreign  hoditSpOr 
previous    attacks,     (fc)  The   exciting   cause   is   bacterial;    I  he  colfln, 
typhoid,  pyogenic,  pneumococcus,  cholera  or  influenzal  organisms  loi/ 
be  responsible.    They  may  ascend  the  bile  channels  or  enter  with  tie 
blood   current.      Inflammation    from   typhoid    infection    (l^uis  nrf 
Andral)  may  occur  without  actual  typhoid*  or  may  develop  even  twfntj 
jears  later  (Osier)* 

Ssrmptoms. — The  symptoms  vary  with  the  intensity  of  infccW* 
which  is  almost  synonymous  with  the  type  (simple,  membnwiooJ* 
suppurative*  phleginonouSp  ulcerative,  or  g;  ik).     In  light  fort* 

the  symptoms  may  not  be  recognized;  this  »  -  mds  to  post  nwrt* 

adhesions  in  cases  with  no  history  of  cholecystitis.     In  other  C«A 
perhaps  more  severe  ones,  symptoms  are  obscured  by  the  cai«W«  ^ 
typhoid,  or  by  gall-stones.    In  the  average  case,  there  is  (a)  pm 
the  part,  which  may  be  severe  or  paroxj'smal  and  may  radiate  t 
the  appendix  or  back,     (b)   Tenderness  as  in  gall-stao<»;   tl  ts  ' 
first  general  and  then  local,  and  the  right  rectus  is  tecur;  it  tJ  * 
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%  jab  over  the  part  during  inspiration,  (c)  Fever,  increased 
vomiting  or  nausea;  fever  is  absent  in  mild  infections:  in 
olecystitis,  may  be  confused  with  typhoid  relapse  (Musser). 
may  be  a  palpcJ)le  gallbladder.  Its  contents  may  be  puru- 
ema  cystidis  fellese)  or  serous  (hydrops  cysticUs  fellese). 
lay  enlarge  the  gall-bladder  to  the  size  of  the  fist,  or  in 
ses  so  that  it  weighs  50  to  60  pounds,  contains  thirty  to 
3,  and  fills  the  entire  abdomen;  experienced  observers  have 
ich  cases  for  ascites;  the  fluid  is  alkaUne  or  neutral,  serous 
If  very  tense  the  gall-bladder  may  not  fluctuate  or  if  very 
►t  be  palpable  (see  Floating  KroNEY).  There  may  be  pus 
-bladder  without  enlargement.  In  chronic  cases  it  may 
)  Severe  sepsis  may  intervene  when  there  is  diffuse  sup- 
olangitis  or  pylephlebitis;  this  is  evidenced  by  septic  fever, 
Kjytosis,  colon  bacilli,  pneumococci  or  other  organisms  in  the 
len  liver  and  spleen,  nephritis,  and  ulcerative  endocarditis. 
Qconstant. 

B. — Many  cases  with  cholangitis  die  in  spite  of  operation, 
may  subside,  but  recurrence  and  formation  of  gall-stones  are 
Under  expectant  therapy,  the  outlook  is  serious  in  severe 
perforation,  localized  or  general  peritonitis,  adhesions  (in 
t.),  and  duodenal  or  pyloric  obstruction  may  result. 
nt. — ^Rest,  milk  diet,  local  heat  and  morphine  may  suffice 
ses,  but  in  the  more  severe  infections  drainage  is  indicated. 


SOLANGITIS,  CATARRHAL  ICTERUS,  CONGENITAL 
OCCLUSION. 

tive  cholangitis  usually  is  diffuse,  co-exists  with  suppurative 
s  and  results  from  gall-stones  with  infection.  It  may  occur 
or  foreign  bodies  in  the  tracts  and  in  pylephlebitic  Uver 
lie  infection  is  usually  ascending  but  may  follow  infection  of 
vein  into  which  their  bloodvessels  empty.  The  symptoms 
itic  sepsis  have  been  described  under  cholecystitis.  Drain- 
3ated. 

Utarrhal  jaundice  (cholangitis  catarrhalis,  icterus  simplex 
duodenalis)  results  from  gastroduodenal  catarrh  which 
Uing  with  obstruction  of  the  papilla,  and  probably  catarrhal 
on  of  the  lower  portion  of  the  common  duct;  as  few  cases 
topsy,  the  latter  point  is  not  entirely  proven,  though  a  small 
ucus  usually  occludes  the  opening.  Its  usual  causes  are 
those  of  acute  gastritis  or  enteritis.  Favoring  factors 
ssive  congestion  (cardiac  or  portal),  acute  infections,  toxic 
phosphorus),  nephritis,  other  diseases  of  the  liver  or  bile 
rhosis,  cancer,  stones,  parasites),  and  very  rarely  psychic 
e  or  menstrual  derangement.  Epidemic  forms  occur  or 
hseem  to  be  a  separate  type  of  infection  (v.  Weil's  Disease). 
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Symptoms. — Gasiro-iniesiinnl  ccUarrh  occurs  first  in  many  ciaei 
and  after  a  few  days  to  a  week  or  so  icterus  appears,  with  its  usual 
symptoms  (r.  Icterus),  sudden  decolorization  of  the  stools,  and  bright 
yellow  staieiog  of  the  skin  and  urine.  However  the  physician  mu.<t 
not  expect  to  always  find  an  antecedent  gastroduodenitis,  because 
a  primary  infectious  catarrh  of  the  bile  ducts  is  equally  fr«<iuenl. 
Other  findings  are  inconstant;  the  liver  is  not  enlarged  at  first,  but 
may  become  slightly  swollen  later;  there  is  no  painl^over  the  liver  or 
ducts,  emaciation  if  present  is  slight,  the  spleen  and  gall-bladder  are 
seldom  enlarged,  and  the  diagnosis  depends  entirely  on  the  niode'of 
onset  in  young,  healthy  subjects,  sequence  of  symptoms*and  exclusion 
of  other  causes  of  obstruction.  In  advanced  life,  catarrhal  jaundice  is 
uncommon  and  gall-stones  and  cancer  are  always  to  be  thought  of  first* 

Prognosis. — ^The  prognosis  is  almost  always  goodp  the  jaundice 
lasting  four  to  eight  weeks.  The  author  has  seen  case^  clear  in  a  week 
and  others  last  five  months,  though  a  course  of  over  four  to^eight  weeb 
renders  the  diagnosis  uncertain.  Cases  with  fever  may  run  a  pro- 
longed course.  Death  rarely  occurs.  Cases  of^fatal  hemorrhage  (Toelg 
and  Neusser),  and  in  the  aged,  of  exhaustion  (Leichtenstera),  pd 
of  sudden  death  with  symptoms  of  sudden  heart-failure,  are  reported. 

Treatment.^ — (a)  Camaiive  factors,  as  gastritis  or  cardiac  failuier 
should  be  appropriately  treated;  dyspeptic  symptoms  yield  most 
readily  to  gastric  lavage;  a  diet  of  skimmed  milk,  which  contains  least 
fat,  and  fractional  doses  of  calomel  at  night  followed  by  a  mild  saline 
in  the  morning,  should  be  given;  but  it  should  be  remembered  that 
active  catharsis  augments  or  indeed  initiates  catarrh. 

Acidi  hydrociilorici  diliiti        .    .    .  5j» 

TiQCturiB  niicia  voniica  .    .  3iv* 

Tincturae  gentiansB  CO.        , .    .qs.  ad  3iv. 

M.  et  S. — One  teaspoonful  after  meals  in  half  &  gUss  of  i^ater. 

Calomel  was  formerly  given  because  it  produced  green  "hiliouJ' 
stools";  this  color  is  not  due  to  bile  but  to  mercuric  sulphide.  W 
In  the  dief^  fats  are  particularly  to  be  avoided,  as  neither  the  stomach 
nor  intestine  can  digest  them;  tea,  cofTee,  alcohol  and  coarse  foods 
should  be  interdicted ;  as  above  mentioned,  skimmed  milk  is  given  «ifl 
well-cooked  carbohydrates  are  gradually  added  to  the  diet;  toa^t, 
eggs,  mealy  soups  and  possibly  some  lean  meat  may  be  given,  tbougli 
meat  is  often  poorly  tolerated,  seemingly  because  of  exclusion  of  the  ^ 
pancreatic  secretion,  (c)  As  long  as  acute  dyspepsia  exists,  rut  in  m 
is  indicated,  in  order  to  maintain  nutrition  on  the  lowest  possible  di*t 
(d)  The  bowels  should  be  regulated  by  copious  injections  of  watcf 
which  are  thought  to  incite  peristalsis  and  therefore  dislodge  tlwf  j 
obstructing  mucus  plug,  (e)  The  itching  is  allayed  by  1  per  cent, 
carbolic  solution,  the  use  of  w^hich  requires  care,  as  the  urine  soio^ 
times  becomes  cloudy;  acetanilide,  gr.  v  q.i.d.;  potassium  bromide 
3ss,  well  diluted,  by  rectum  once  or  twice  daily;  an  occasional  hyp^ 
dermic  of  pilocarpin  hydrochlorate  gr.  J,  warm  baths  to  relieve  tte 
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lyness  of  the  skin  and  calcium  chloride  gr.  x  to  xx  t.i.d.  for  a  few 
lays  are  indicated. 

Ohrcmie  catarrhal  cholangitis  rarely  follows  the  acute  form  but  more 
►ften  results  from  occlusion  of  the  common  duct  by  calculus,  cancer, 
ttricture  or  pressure  from  without  (v.  gallstones,  pancreatic  cancer  and 
idtmu). 

Oongenital  Ocdusion  of  the  Bile  Ducts. — Sixty-four  cases  are  re- 
corded, according  to  RoUeston,  who  thinks  that  some  poison  possibly 
initiates  cholangitis,  which  results  in  a  mixed  cirrhosis  and  obliteration 
d  the  ducts.  Icterus  develops  within  a  month  after  birth  and  death 
results  in  a  few  weeks  or  months — ^nearly  always  within  a  year — ^from 
cholsemia  or  hemorrhages. 


(S).  TUMORS  OF  THE  GALL-BLADDER  AND  BILE  VESSELS. 
Gancer  of  the  Oall-Bladder. 

Tumors  other  than  cancer  are  rare  and  of  purely  anatomical  interest 
fts  papilloma,  fibroma,  lipoma,  or  adenoma.  RoUeston  states  there  are 
hot  9  recorded  cases  of  sarcoma.  Fiitterer  (1901)  collected  268  cases 
of  cancer,  though  it  is  certainly  much  more  frequent  than  these  figures 
indicate. 

Itiology. — ^The  most  striking  etiological  factor  is  gall-stones, 
present  in  70  per  cent.  (Musser,  Fiitterer)  to  85  per  cent.  (Zenker, 
Courvoisier) ;  it  is  estimated  that  4  to  14  per  cent,  of  cases  of  gall-stones 
i^t  in  cancer  of  the  gall-bladder,  but  this  seems  a  very  high  percent- 
age considering  the  great  number  of  cases  of  gall-stones  and  the  small 
number  of  cases  of  cancer  of  the  gall-bladder.  Eighty  per  cent,  occurs 
in  women,  caused  by  lacing  (Fiitterer);  the  average  age  of  subjects  is 
%-eight  years. 

imologj. — ^The  tumor  may  be  scirrhus  or  medullary,  but  histo- 
logically is  usually  of  the  columnar  type  (adenocarcinoma);  the 
spheroidal  and  squamous  types  are  rare. 

Bymptoms. — (a)  Gall-stones  which  irritate  the  mucosa  and  cause 
Diost  cases,  usually  produce  no  symptoms  though  previous  colic  may  be 
looted  in  the  history.  (6)  A  tumor  of  the  gall-bladder  is  palpable  in  over 
Wper  cent.,  first  as  a  smooth  oval  swelling,  and  later  as  a  larger  and 
jnore nodular  one;  it  is  usually  due  to  the  growth,  for  the  gall-bladder 
^is  generally  shrunken.  The  fundus  is  the  usual  point  of  origin, 
^gmost  irritated  by  calculi;  much  more  rarely  the  neck  of  the  gall- 
bladder, or  least  frequently,  the  cystic  duct,  is  the  point  of  origin.  The 
^nior  appears  below  the  edge  of  the  liver  with  which  it  moves  and  with 
'^hich  it  is  consecutive  on  palpation,  percussion,  and  on  inflation  of  the 
^lon.  There  may  be  local  discomfort  and,  in  rare  cases,  severe  pain 
^  that  of  gall-stones,  (c)  Cachexia  appears  with  all  its  attendant 
^ptoms. 
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Complications. — Secondary  growths  in  the  liver  occur  in  58  per  cer»  *• 

by  lymphogenous  routes  or  by  invasion  from  contiguity  and  sometln*^ 
cause  hepatic  enlargement;  from  the  liver,  extension  by  the  hepat*^ 
veins  may  occasion  systemic  metastases.    Icterus  occurs  in  69  percen*  '^ 
(Musser)  from  malignant  or  inflammatory  involvement  of  the  bil^ 
ducts;  chohs^mia  is  a  common  termination.     Using  Musser's  figur^^r 
growths  in  the  peritoneum  occur  in  12  per  cent.,  in  the  lungs  or  pleuc""* 
in  10  per  cent.,  in  the  abdominal  lymph  glands  in  16  per  cent.  a»<l 
ulcerati%'e  fistula  into  the  colon  in  10  per  cent.    Warthin  records  adren^^ 
metastases  with  pigmentation  like  that  of  Addison's  disease  and  witJi 
vitiligo.    Pressure  on  the  pylorus  may  cause  its  stenosis,  vomiting,  or 
dyspepsia.     Ascites  occurs  in  25  per  cent,,  and  is  due  to  niechanic-^J 
compression  of  the  portal  vein  or  to  malignant  peritonitis.    Suppurati^^r'e 
cholecystitis  and  cholangitis  may  develop,  and  the  case  then  terminate 
by  sepsis,  ulcerative  endocarditis, etc.  ThedifferentialJ/a^nomiMco^ 
sidered  under  gall-stones.     The  clinical  course  averages  six  monll 
Treatmefit  is  merely  palliative,  unless  the  affection  is  diagnosticate 
early  enough  for  operation  or  is  accidentally  found  in  operating  f^ 
other  conditions.     Removal  of  the  gall-bladder  cancer  has  results 
in  a  few  permanent  cures  (Hochenegg,  Robson,  Warren).     Part 
the  liver  also  must  usually  be  removed. 


Tumors  of  the  Extra-Hepatic  Bile  Ducts. 


Rolleston  states  that  about  80  case^  are  reported.  The^e  tumors  are 
usually  small,  show  little  tendency  to  infiltrate  and  are  cancers  of  the 
columnar  type.  The  common  duct  is  most  often  affected,  the  heptttic 
duct  much  less  frequently,  and  the  cystic  duct  least  frequently;  ties* 
tumors  usually  occur  between  the  years  of  sixty  and  seventy  and  two* 
thirds  occur  in  males  (Devic  and  Gallaverdin).  The  salient  symptom 
is  icieruSj  which  develops  early,  increases  steadily,  is  intense,  oeeursin 
nearly  all  cases,  causes  icteric  necrosis  of  the  liver  cells  in  the  crntnil 
zone  (Fiitterer)  and  precipitates  early  chola?mia  before  metasta^e^  b«^ 
time  to  develop.  The  gall-bladder  is  almost  always  dilated  anatomi- 
cally in  tumors  of  the  common  duct  and  is  felt  clinically  in  over  50 p^ 
cent.  Pain  is  not  common » though  that  of  gall-stones  may  be  aimulstid-  ' 
Ascites,  dyspepsia  and  gastrointestinal  hemorrhages  (from  cholwi*) 
may  develop.  Death  results  most  often  from  chola?mia,  and  less  often 
from  cholangitic  sepsis.  Differentiation  from  duodenal  or  paccn 
tumors  (q.v,)  is  always  difficult,  indeed  usually  impossible.  Confu 
with  gall-stones  (^.r.)  is  possible.  Palliaiive  treat fmnl  conastl' 
draining  the  gall-bladder  to  relieve  the  icterus;  radical  trfntmfiii' 
extirpation  of  the  deeply  located  tumor  (Kehr,  Halsted), 
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DISEASES  OF  THE  PANCREAS. 

(A).  AOUTE  PANCREATITIS;  FAT  NECROSIS. 

Etiology. — Infection  ascending  from  the  intestines  is  the  leading 
&iise.  (a)  CcUctUiLs  obstructing  the  common  duct,  though  allowing  bile 
>  regurgitate  into  Wirsung's  duet,  may  cause  acute  pancreatitis  (Opie), 
specially  when  the  gall-bladder,  the  natural  reservoir  for  obstructed 
lie,  is  shrunken.  Japha  found  gall-stones  in  38  per  cent,  of  76  cases  of 
cute  fat  necrosis  of  the  pancreas.  According  to  Qu^nu  and  Duval 
1906)  118  cases  are  recorded  in  which  pancreatitis  occurred  in  the 
ourse  of  cholelithiasis.  Flexner  concludes  that  gastric  juice,  and  Opie 
bat  bile  alone  may  initiate  inflammation  and  fat  necrosis,  even  when 
here  is  no  infection.  Though  the  accessory  duct  of  Santorini  may 
any  off  the  pancreatic  juice  when  there  is  obstruction  of  Wirsung's 
Lucty  it  is  too  small  for  much  compensation  in  66  per  cent,  of  cases 
[Opie);  (6)  metastaiic  infection  is  an  infrequent  cause;  in  one  case  the 
iuUior  observed  acute  pancreatitis  in  which  acutely  inflamed  ulcers  of 
the  leg  may  have  been  the  atrium  of  infection;  it  rarely  follows 
mumps;  (c)  in  some  cases  suppuration  or  tdceration  in  contigtums 
Hxtves  is  causative. 

PiediBposing  Factors. — (a)  Age  and  sex;  in  Koerte's  collection  of 
*1  cases,  90  per  cent,  occurred  in  m^Ues  beyond  middle  life;  McPhedran 
obflcrved  a  case  in  a  child  nine  months  old.  (6)  Obesity;  (c)  alcohol- 
*•»;  (d)  trauma;  and  (e)  gastro-intestinal  catarrh  are  factors.  (/) 
^•rturition  appeared  to  be  a  factor  in  6.6  per  cent,  of  Peiser's  collection 
^128  eases. 

^  Symptoms. — ^The  symptoms  were  clearly  described  and  the  clinical 
pictuie  defined  by  Ktz  (1889),  though  cases  were  reported  earlier 
(Oppolzer).  The  onset  is  sudden  in  adult  stout  males  who  have  enjoyed 
pwndous  good  health,  or  who  have  a  history  of  alcoholism  or  of  gall- 
stones. 

1.  Epigastric  pain  is  the  initial  symptom;  it  is  very  sudden  and 
•cvcrc,  is  often  agonizing,  may  be  constant  or  paroxysmal,  and  may  be 
poofosed  (or  coincident)  with  gall-stone  colic,  though  it  is  even  more 
Uitense;  it  may  be  central,  diffusely  epigastric,  to  the  right  or  left  of  the 
i&edian  line,  or  rarely  directly  over  the  head  of  the  pancreas.  The 
jWthor  has  seen  cases  in  which  it  radiated  into  both  lower  axillae.  Tlie 
ntensity  of  the  pain  is  referable  to  pressure  on  the  coeliac  plexus 
(neuralgia  or  possibly  neuritis  coeliaca).  Much  less  often  the  pain  is 
gndual  in  onset. 

2.  Epigastric  tenderness  is  usual,  often  over  the  head  (Elliot)  or 
sometimes  more  to  the  left  and  over  the  tail  of  the  pancreas,  whence  the 
inflammation  may  extend  to  the  left  pleura  with  tenderness  and  friction , 
as  in  one  of  the  author's  reported  cases.  The  recti  are  tense  and  the 
epigastrium  is  swollen. 
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3.  Vomiiimj  is  early  and  severe,  and  brings  up  food^  mucus 
sometimes  blood, 

4.  Collapse  soon   follows;  it  is  often   very  severe,  threatens  ii 
mediate  dissolution  and  too  often  prevents  surgical  interference.    It  r 
due  to  pressure,  on  or  actual  inflammation  of,  the  closely  contiguou 
cceliac  plexus  and  semilunar  ganglia*    There  may  be  marked  cyanosi 
In  one  of  the  author's  cases  there  was  relapsing  shock  with  cyanosE 
and  a  pulse  of  140,  which  was  so  weak  that  no  surgeon  would  operatai 
during  the  two  weeks  before  recovery.    Collapse  usually  causes  deatL 
in  2  to  4  days  in  unoperated  cases. 

5.  Fever  is  not  constant;  there  may  be  no  elevation  or  an  irregula 
rise  to  103  or  104  degrees.  Chills  are  more  common  in  late  suppuratic 
than  at  the  onset* 

6.  The  pancreas  can  rarely  be  feli  because  of  its  deep  position  behinj 
the  colon  and  stomach,  and  because  the  epigastrium  is  tense,  swoUei 
and  tympanitic.    If  palpable  it  is  small  and  immobile. 

7.  The  howeh  are  constipated,  simulating  obstruction.    Operatic 
or  autopsy  at  this  stage  shows  an  acute  pancreatitis,  with  swelling, 
variegated  yellow-red  or  black  color,  exudation  of  fibrin,  pus  cell 
blood  (.hemorrhagic  pancreatitis)  and  areas  of  acute  /a/  necrosis  (Balj 
1882).    Fat  necrosis  is  caused  by  the  fat-splitting  steapsin  (I^ngerhan 
Hildebrand,  Dettmer  and  Flexner),  which  produces  glycerine  and  ii^ 
soluble  fatty  acids  from  the  pancreas  and  contiguous  adipose  tissues 
i.e.,  omentum,  mesentery,  and  peritoneum;  the  glycerine  is  absorbc-^^^w* 
the  fatty  acids  are  precipitated  with  Ume  and  become  opaque  wlii.^   '^ '" 
areas  of  necrosis  as  large  as  a  pinhead  or  saucer,  and  some  of  the  fe^^ 
ments  occasionally  escape  into  the  blood,  producing  toxxeraic  symptoir:^  ^^ 
or  necrosing  fatty  tissue  elsewhere,  as  in  the  pericardium  or  skin, 

8.  If  the  patient  Uves,  the  symptoms  of  localize  periUmiiU  devcl* 
in  the  upper  half  of  the  abdomen  and  sometimes  more  to  the  left  sic^ 
a  pus  sac  may  filt  the  lesser  peritoneal  cavity,  the  localized  pain  la- 
become  general  from  diffused  fat  necrosis.    In  one  of  the  author's  i 
great  dyspnoea  attended  diaphragmatic  pleurisy. 

9.  Septicopywmic  symptoms  may  appear,  as  rigor,  hectic 
delirium,  pleurisy,  hiccough,  icterus,  diarrbcea,  and  loss  of  weight  a^  ~=^(i 
strength;  in  one  case  the  author  saw  acute  splenic  tumor,  acute  neph^  ^ 
tis  and  universal  swelling  of  the  lymph  nodes, 

9.  Acute  glycosuria  is  not  common,  though  present  in  one  of  iC-l^ 
author's  cases. 

In  the  third  week  rupture  into  the  colon  may  occur;  tliis  is  attcod^^ 
by  lancinating  pain,  intestinal  hemorrhage,  even  pa&^ge  of  the  p*-*^ 
creas  by  the  bowel  (Chiari)  and  relief  from  all  symptoms. 

Suppurative  types,  of  which  Koerte  collected  46  cases,  may  hgf**' 
gradually,  without  acute  gangrene,  fat  necrosis,  or  hemorrhage.   Tb^ 
symptoms  are  less  acute  and  severe  than  those  of  the  acute  type.   Tb^ 
suppuration  is  locahzed  or  there  is  a  diffuse  purulent  infiltratioti;  i 
may  cause  pylephlebitis,  Uver  abscess,  subphrenic  abscess^  barrowisif 
of  pus  into  the  peritoneum,  loin  (which  Koerte  considers  mllier  dwu^ 
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acteristic),  peripheral  tissues,  or  alimentary  tract.  Protracted  suppura- 
tioxi  sometimes  is  said  to  cause  glycosuria,  skin  pigmentation,  and 
ax^&sarca.    Koerte  found  40  cases  of  aciUe  gangrenous  pancreatitis. 

Diagnosis. — ^The  cardinal  features  are  (a)  the  sudden  onset,  (6) 
Solent  epigastric  pain  and  tenderness,  (c)  vomiting,  (d)  collapse,  (e) 
epigastric  distention.  The  absence  of  indican  under  circumstances  in 
-wliich  it  usually  is  increased  is  suggestive  of  pancreatic  lesions,  because 
trypsin  converts  albumin  into  peptone,  which  in  turn  becomes  partly 
converted  into  indol,  the  source  of  indican  in  the  urine.  Since  leucin 
aixcl  tyrosin  are  formed  in  the  normal  intestine  as  a  result  of  the  action 
of  the  pancreatic  juice  upon  proteids,  Ulrich  attaches  much  importance 
to  their  absence  from  the  urine  (with  glycosuria),  as  indicative  of 
disease  of  the  pancreas.  Robson  finds  calcium  ox^ylate  crystals  in  30 
pex  cent,  of  all  varieties  of  pancreatic  disease. 

The  pancreatic  reaction  of  Robson  and  Cammidge  is  a  test  for  gly- 
c^irine  in  the  urine;  it  is  complicated  and  recent  reports  show  it  is 
neither  constant  nor  reliable. 

Xifferentiation. — (a)  Acute  poisoning  is  eliminated  by  the  history 
and  by  the  gastric  contents.     (6)  Intestinal  obstruction  is  less  severe 
iti    onset;    collapse  is  usually  attended  by  distention  and  often  by 
intestinal  rigidity  or  peristalsis  above  the  obstruction,   and  rectal 
iiijeetions  often  show  its  impermeability;   indicanuria  is  usual;   epi- 
gastric distention  alone  is  unusual;  in  one  pancreatic  case,  the  author 
^'w  obstruction  lasting  nine  days.     Operation,  indicated  in  either 
iiistance,  may  be  necessary  for  diagnosis,    (c)  Gallstone  colic  is  some- 
times hard  to  differentiate  but  is  rarely  as  severe  as  pancreatic  pain; 
collapse  or  epigastric  distention  is  infrequent,      (d)  In  perforating 
duodenal  or  gastric  ulcer,  the  later  collapse,  pain,  and  the  history,  are 
^gnificant.     (e)  Mesenteric  embolism  and  appendicitis  (without  in- 
duration) must  be  considered. 

Prognosis. — Mild  cases  may  occur,  though  the  malady  generally 
evinces  a  severe  progressive  tendency.  A  fatal  attack  may  be  the 
^*st  of  several  milder  seizures.  Fitz  has  found  at  autopsy  fibrous 
^ue  and  crystals  or  granules  of  hcematoidin  which  he  regards  as 
^^dence  of  previous  hemorrhage  and  inflammation.  Death  may  occur 
^'thin  a  few  hours  to  three  days  from  collapse,  in  two  or  three  months 
from  sepsis,  or  in  six  months  from  diabetes  (Fitz).  Death  at  an  even 
**ter  period  may  result  from  sepsis  or  diabetes.  Koerte  and  Osier 
'^Port  cases  of  recovery  after  coeliotomy  had  first  revealed  the  true 
^^se  of  the  obstruction.  The  pancreas  may  slough  into  the  intestine, 
*^  in  Trafoyer's  and  Chiari's  cases,  and  recovery  may  result. 

^^Teatment. — ^Rectal  feeding  and  stimulation,  morphine  hypoder- 
^*^tically,  and  heat  are  indicated  during  the  initial  shock,  from  which 
?^^e  surgeons  consider  that  a  rally  is  necessary  before  operation  can 
Y^  Safely  performed.  Though  early  operation  is  dangerous  because  of 
?^Ock  and  hemorrhage,  the  author  considers,  with  Robson,  that  it 
^indicated  lest  local  extension  or  general  toxaemia  develop.  In  21 
(Qu^nu  and  Duval),  62  per  cent,  of  the  acute  cases  died  after 
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operation,  100  per  cent,  of  the  hemorrhagic,  and  45  per  cent,  of  tie 

acute  suppurative  cases. 


(B),  CHRONIC  PANCREATITIS^ 

Etiology  and  Pathology,— (a)  Gall-stones  in  the  common  ductni»;J 
induce  chronic  catarrh  of  Wirsung's  duct,  thus  leading  to  chrocHC 
pancreatitis  (Robsoo)*  (6)  Cancer^  gastroduodenal  catarrh  and  uU^^' 
ration  (alcoholism,  syphilis,  and  pancreatic  calculi)  may  produce  tfc^ 
same  results.  In  these  instances  ascending  infection  appears  to  be  t  ti^ 
patent  factor,  causing  interlobular  fibrosis  (Opie)  i.e.,  fibrosis  aroux^'^ 
the  pancreatic  lobules;  diabetes  is  a  late  and  uncommon  sequent 
(c)  In  liver  cirrhosis  and  hc^mochromatosis  (see  Diagnosis  Port^ 
AND  Biliary  Cirrhosis)  an  inieracinar  fibrosis  (Opie)  occurs, develo^_  _ 
ing  in  the  lobules,  diffusely  invading  the  islands  of  Langerbani  ami^d 
causing  glycosuria;  it  does  not  result  from  obstruction  of  the  comm-^^^^ 
duct.  The  opposite  of  this  condition  was  described  by  J.  C.  OhlmacbB.  ^x 
in  a  case  of  degeneration  of  the  liver;  there  was  a  compensatory  byp^?=^r- 
trophy  of  Langerhans'  islands,  proving  for  the  first  time  the  mutL^aJ 
relation  of  the  pancreas  and  liver,  in  diabetes,  and  in  the  dispositioo 
of  carbohydrates. 

Symptoms, ^ — Symptoms  may  be  lacking.     Moynihan  states  tlxat 
chronic  inflammation  increases  in  frequency  with  increasing  thorough- 
ness of  operations  for  gall-stones.    They  vary  with  the  cause,      In 
catarrh  due  to  gall-stones  there  is  a  history  of  colic^  jaundice,  m]dsome^ 
times  inlcrmiiieni  fever.      Tenderness  in  the  epigastrium,  a  fuJncas 
above  the  umbilicus,  and  loss  of  flesh  are  noted,  and  if  the  paiicrealic 
symptoms  predominate,  the  patn  passes  from  the  epigastrium  to  the 
left  side,  to  the  scapular  or  reoal  regions.     If  gall-stones  are  not  the 
cause,  there  may  be  merely  aching  or  painful  attacks  which  are  do< 
at  all  pronounced ;  pain  may  be  absent.    The  gall-bladder  may  enlarge 
from  obstruction  of  the  common  duct,  when  the  liver  becomes  enlarged 
and  frequently  cirrhotic   (Robson).     According  to  Robson  maik^ 
enlargement  of  the  spleen  is  frequent,  bile  is  found  in  the  urine  in  60 
per  cent.,  calcium  oxalate  crystals  in  40  per  cent,  and  glycosuria  ^ 
but  5.5  per  cent.  (90  cases).    Opie  found  glycosuria  but  once  in  23 
cases.  Riedel,  Koerte,  Robson,  Moynihan,  and  others  have  described 
a  iumoT'like  induration  of  the  head  of  the  pancreas,  which  simulate* 
cancer  because  of  the  emaciation  and  icterus  which  it  produce^  • 
differentiation  may  be  impossible,  even  during  laparotomy;  it  is  oio^^ 
common  in  subacute  than  in  chronic  cases.    As  in  tumor,  excessJTC*^ 
copious,  pale  stools,  laden  with  fat  and  undigested  muscle*fib*^rs.  fL^ 
noted.    Polyuria  has  been  reported. 

Differentiation  from  stone  in  the  common  duct  and  from  canc-*--^^ 
is  very  difficult. 

Prognosis, — ^Without  surreal  intervention,  death  is  likely  to  occv^^^ 
from  emaciation,  choltemia,  diabetes,  or  hemorrhagic  diathesis. 
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Treatment. — In  severe  clear  cases  and  doubtful  cases  drainage  of 
tHe  gall-bladder  or  anastomosis  is  indicated.  Robson  operated  on 
62  cases  with  13  per  cent,  mortality,  Qu^nu  and  Duval  on  62  cases 
^with  13  per  cent,  mortality,  and  Moynihan  on  14  cases  without  a 
death.  Hemorrhage  is  a  dreaded  complication;  Robson  and  Moyni- 
lian  recommended  calcium  chloride  gr.  xx  to  5  j  t.i.d.  before  operation 
to  increase  the  coagulability  of  the  blood. 


(0).  PANOREATIO  APOPLEXY. 

Pancreatic  hemorrhage  has  been  described  by  Spiess  (1866),  Klebs 
C1870),  and  Zenker  (1876).    Draper  found  19  instances  in  4,000  autop- 
sies and  Anders  (1899)  collected  40  cases.    The  anaemias,  syphilis, 
••Icoholism,  obesity,  acute  infections  and  local  lesions  of  the  pancreas, 
Seem  to  be  'predisposing  causes.    Sixty-six  per  cent,  of  cases  occur  in 
^'len.     Doubtless  many  reported  cases  are  acute  hemorrhagic  pan- 
creatitis.    Sudden  onset,  severe  collapse,  epigastric  pain,  intestinal 
obstruction,  vomiting,  restlessness,  and  normal  or  subnormal  tem- 
perature, mark  the  affection.    The  course  is  said  to  be  even  more 
acutely  fatal  than  that  of  acute  pancreatitis;  death  sometimes  occurs 
^thin  a  few  hours.    If  the  patient  survives  the  initial  stage,  suppura- 
tion may  develop  in  the  pancreas,  peritoneum,  and  retroperitoneal 
tissues  into  which  the  hemorrhage  sometimes  burrows.     Hemorrhagic 
cysts  may  form,  which  should  not  be  confused  with  cysts  into  which 
Secondary  hemorrhage  has  occurred.    The  diagnosis  from  acute  pan- 
creatitis is  rarely  made,  and  the  treatment  of  both  affections  is  iden- 
tical. 

(D).  UTHIASIS. 

Pew  more  than  100  cases  of  sialolithiasis  pancreatica  are  recorded. 
T^e  etiology  is  probably  like  that  of  gall-stones,  hifection  of  Wirsung's 
dtict  (wirsungitis);  stagnation  of  secretion  is  a  predisposing  factor, 
whence  the  occasional  association  with  gall-stones,  pancreatic  inflam- 
mation and  tumor. 

^    Symptoms  and  Diagnosis. — Confusion  with  gall-stones  is  often 

*>ievitable,  for  colic  without  icterus  is  equally  indicative  of  either 

Condition  and  their  co-existence  is  not  uncommon.     The  pain  niaj 

*^diate  to  the  left  side  and  shoulder;  Lancereau,  Lichtheim,  I>eichten- 

■tem,Minnich,  Holtzmann,  Moynihan,  and  Kinnicutt  have  recop:nized 

^ases.    In  some  of  them  the  stones  were  found  in  the  faeces  during  life, 

*>i  others  at  autopsy.    Salivation  is  reported.     In  Lichtlieim's  case 

^i}ere  was  colic,  glycosuria  (found  in  33  per  cent,  of  the  cases)  and 

diarrhoea.    The  stones  are  single  or  multiple  (even  300),  white-gray, 

'Oiind,  oval,  irregularly  outlined  or  branching,  hard  or  friable,  and 

^  in  size  from  that  of  almost  impalpable  gravel  to  that  of  a  hazel- 

aot.     They  consist  largely  of  calcium  carbonate   and   phosphate. 
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Shattiiek  described  an  oxalate  calculus.     Their  sequelw  are  (a)  ok. 
struction  and  iDflammation  of  Wirsung's  duct,  (ft)  acute  suppuratiii 
pancreatitis  and  possibly  pancreatic  cancer.     The  treatment,  in  tt 
cases  which  are   fortunately  diagnosticated,    is  surgical;    Moynil 
both   recognized   and  successfully  operated  on   a  case.    Gould  al^^ 
operated  on  a  case  which  did  not  recover. 


(E).  PANOREATXC  OTSTS. 

To  Nicholas  Senn  (1885)  belongs  the  credit  of  establishing  the 
clinical  picture.     Bessel-IIagen  (1900)  collected  149  cases. 

Etiology  and  Pathology, — Probably  many  reported  cases  are  extr^^ 
pancreatic,  especially  (a)  the  traumatic  cysts  of  which  Honigmatm  i^^ 
1905  collected  69  cases.     (6)  Duct  obstruction   {ranida  jHincreaiicw^^ 
Virchow)  by  calculi,  strictures,  parasites,  tumors,  or  inflammation  i 
the  smaller  ducts,  is  an  etiological  factor,     (c)  Cy$tadenoma  is  tl 
cause  of  most  cysts  (Lazarus),     (rf)  Cysts  rarely  result  from  an 
hemGrrhage.     In  all  forms  the  cyst  causes  considerable  parencb*^^ 
matous  atrophy,     (e)  Sex,    Traumatic  and  inflammatory  forms 
most  frequent  in  men  and  the    cystadenomatous    type   in    wome 
(/)  Age;  over  50  per  cent,  are  found  in   persons  in  the  third  decftc 
of  life,  though  a  congenital  form,  sometimes  with  cystic  livpr  an 
kidneys,  is  found  (Richardson), 

Symptoms  and  Diagnosis. — L  In  cifsU^  (a)  a  drcp  rctropcruone 
swelling  is  found,  (6)  the  location   of  which  is  more  or  less 
but  is  above  the  nai^el  in  87  per  cent.,  where  other  cysts  are  roi 
uncommon;    it  lies  behind  or  between  the  stomach  and  colon; 
sometimes  lies  below  the  colon  but  rarely  above  the  stomachy 
large  cysts  (which  contain  10  to  20  quarts)  may  fill  almost  the  cutir^-^^^-*** 
abdomen.    A  cyst  may  in  rare  cases  develop  in  the  tail  of  the  pane 
when  it  points  toward  the  spleen  or  left  kidney,    (c)  Its  form  h  rowi 
oval,  and  smooth;    (d)  its  consistence  often  varies',    (e)  it  is  im'" '^• 
on  palpation  and  on  inspiration,  or  at  the  most  can  be  moved 
in  a  vertical  direction.     (/)  The  fluid  is  alkaUne,  1,010-2^'  s     > 
gravity,  usually  mucoid,  blood  stained  in  82  per  cent.  (Ko<  n*   , 
in  45  per  cent,  contains  one  or  more  pancreatic  ferment?  (di 
saponifying,  or  tryptic)  of  which  the  latter  is  alone  characteri- 
the  other  ferments  occur  in  various  exudates.     The  fluid  ^^n- 
contains  fat  and  cholestearin;    aspiration  is  dangerous,  li 
tension  of  the  cyst  is  great  and  fat  necrosis  or  peritirnitls 
from  leaking  after  exploratory  pmieture. 

2,  The  so-called  pancreatic  .^iymptotns  are  rare,  as  cniiicuiuun^ 
vation,  stools  laden  with  undigested  fat  or  muscle-fibers  or  gitiSH***"^ 
suria. 

3»  Symptoms  of  peritonitis  or  of  iniestinai  obsiruction  may  occitr  tl 
traunmtic  or  inflammatory  types  and  after  rupture.  The  author  saw 
a  case  of  Murphy  and  Wittwer  in  which  the  picture  after  mplon 
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s  exactly  that  of  subacute  tuberculous  peritonitis;  after  two  rup- 
"es  the  case  was  successfully  operated  on. 

i.  Pain  like  that  of  cholelithiasis  may  be  present,  but  it  more  often 
liates  to  the  left  side,  shoulder  and  neck.  Pressure  symptoms  in- 
de  dyspnoea,  vomiting,  icterus,  emaciation,  and  polyuria. 
Differentiation  from  ovarian,  renal  and  other  cysts  is  largely  a 
^ographical  question.  Ovarian  cysts  have  their  pelvic  origin  and 
mection,  but  hydronephrosis  is  movable  and  originates  in  the  flank 
which  pancreatic  cysts  seldom  penetrate.  Fluid  in  the  lesser  peri- 
leal  sac  or  mesenteric,  omental,  and  retroperitoneal  cysts  are  difficult 
distinguish.  Cysts  of  the  liver  present  respiratory  excursion  and  other 
tviously  hepatic  symptoms. 

Treatment. — ^Aspiration  is  never  permissible.  Enucleation  of  the 
c  is  more  difficult  and  more  dangerous  than  simple  drainage.  In 
2ssel-Hagen's  149  cases,  the  operative  mortality  was  6.7  per  cent, 
tabetes  has  followed  operation  (Bull  and  Kroenig). 


(F).  TUMORS  OF  THE  PANOREAS« 

Cancer  of  the  pancreas  constitutes  67  per  cent,  of  all  pancreatic 
leases  but  possibly  this  estimate  must  be  discounted  because  con- 
dons  with  benign  induration  have  been  frequent  until  of  late  years, 
occurs  in  0.6  per  cent.  (Eppinger)  to  1  per  cent.  (Soyka)  of  autopsies. 

132  cases  of  pancreatic  tumors  (Segr^)  127  were  cancer,  2  sarcoma, 
rysts  and  1  gumma.  Sarcoma  is  usually  secondary  from  contiguous 
mphosarcoma  in  the  retroperitoneal  glands. 

Cancer  is  usually  scirrhus,  less  often  of  the  medullary,  colloid,  or 
lenomatous  type.  It  most  often  begins  in  the  head  of  the  organ.  In 
)me  cases  it  may  be  secondary  to  pyloric  cancer. 

Symptoms. — (1)  Tumor  is  the  commonest  and  surest  symptom, 
ccurring  in  25  to  50  per  cent. ;  it  lies  deep,  beside  the  spine  at  the  level 
f  the  navel  and  between  the  pylorus  and  colon.  It  is  tender,  prac- 
cally  immobile,  and  varies  from  the  size  of  a  walnut  to  that  of  a  child's 
^  though  small  tumors  are  commonest;  in  some  instances  it  may 
low  propagated  pulsation  from  the  aorta  or  a  bruit  from  its  com- 
*ession.  Palpation  should  be  made  with  the  stomach  and  bowels 
Qpty.  (2)  Icterus  occurs  in  72  per  cent.,  increases  gradually,  and 
more  often  continuous  than  remittent.  In  some  cases  there  may  be 
^is  and  pain  as  in  biliary  calculi;  occasionally,  just  before  death, 
e  growing  anaemia  seems  to  lessen  the  jaundice.  There  may  be  the 
^tly  enlarged  "icterus  liver,"  but  Bard  and  Pic  state  the  liver  is 
Ually  rather  small.  (3)  The  gallbladder  is  usually  enlarged  (Bat- 
Jsby,  Bard  and  Pic);  see  differentiation,  Cochez  holds  that  it 
brinks  when  the  hepatic  or  cystic  ducts  are  obstructed.  (4)  Pain 
lid  early  vomiting  are  usual.  The  pain  is  epigastric,  severe,  and 
ometimes  neuralgic  (neuritis  coeliaca)  or  radiating  as  in  pancreatitis 
rlithiasis.     (5)  Cachexia  is  marked  and  rapid;  great  prostration, 
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emaciation,  and  a  syncopal  tendency  occur  in  tumor  as  in  other  pa 
creatic  lesions.     The  temperature  is  usually  subnormal,      (6)  T 
stook  may  contain  much  fat  (Kuntzmann,  1827  and  Bright,  183S 
in  steatorrhwa  the  fatty  acids  and  neutral  fats  (Mueller)  are  mc 
abundant  than  the  fatty  soaps;  its  significance  grows  if  diarrbcea  ai^ 
icterus  are  not  present.     The  stools  also  contain  many  undige^t 
muscle-fibers    (lientery)   and   sometimes   blood   is   present.      (Si 
test  for  albumin  digestion  is  made  by  giving  salol  in  divided  doses 
glutoid  capsules;    as  the  glutoid  is  not  dissolved,  no  carbolic  acz 
appears  in  the  urine).     (7)  The  urine  may  contain  sugar;    iCral 
holds  that  fflycosuria  occurs  in  26  per  cent.,  though  in  Robson's 
cases  it  was  absent.    It  is  said  to  be  an  early  symptom  and  to  disapf 
before  death  or  with  the  increasing  icterus.     Albuminuria  is  mc 
frequent  than  glycosuria.    The  indican  is  decreased.    Peptone,  nialtc 
(once,  by  v.  Ackeren),  and  fat  (Clark  and  Bowditch)/have  been  four 
Polyuria  and  bronzing  of  the  skin  are  rare  findings.     Complicatic 
include  pyloric  or  duodenal  obstruction;    compression  of  the  ao:: 
or  cava;  retention  cysts  of  the  pancreas;  and  extension  by  coatigu. 
to  the  portal  vein,  colon,  peritoneum,  ureter  or  lungs. 

Differentiation. — L  Chronic  pancreatitis  with  icterus  and  tut: 
may  not  be  differentiated  even  by  laparotomy  (Riedel)  though  ascL  ^^es 
indicates  neoplasm,  and  recovery  means  inflammation.  The  p^^^' 
creatic  cachexia  of  French  writers,  occurring  in  many  legions  of  ^t-hc 
pancreas,  may  be  confused  with  the  cachexia  of  cancer. 

2.  In  €luodenul  cancer  (q,  ik)  the  growth  Is  also  fixed  and  is  mttcoc^S*^ 
by  icterus,  but  cancer  above  the  papilla  causes  rather  the  pictiirc^s=  ** 
pyloric  stenosis;  in  cancer  below  the  papilla,  pancreadc  juice  may  ^ 
recovered  from  the  stomach. 

3.  Liver  disease,  with  the  frequent  icterus,   ascites,  and 
enlargement,  causes  little  difficulty  in  differentiation. 

4.  Calculus  in  the  Common  Duct. 
1*  History  of  colic  uau&I. 

2.  Tenderneaa  of  galUbladder  usual . 

3.  Ictenis,  often  remittent. 

4.  Liver  less  large  tlian  in — 
6,  Intennittent  fever,  and  rigors. 


6.  Gall-bladder  (see  gall-stones)  shrunk- 
^     en  in  80  per  cent* 

7.  Slower  oourae* 


. — Compression  or  Commo!« 
Fancrsatic  TuMOa. 
Absent. 

Absent. 

Permanent* 

p&Qore&tio  tumor. 

Subnormal  teroperaluw. 

Dilated  in  92  per  cent, 
law). 

Very'rapid^eoia^iAtion, 


According  to  Bard  and  Pic,  the  icterus,  enlarged  gall-bUddefv  ^ 
emaciation,  cachexia,  subnormal  temperature  and  normal  or  « 
liver  of  pancreatic  cancer  can  only  be  confused  with  some  few 
of  gall-stones,  cancer  of  immediately  adjacent  parts,  primary 
of  the  liver  or  bile-passages^  and  primary  duodenal  or  gaatfie  < 
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with  early  diffuse  generalization  in  the  liver.  Kehr  states  that  obstruc- 
tion of  the  common  duct  is  cancerous  in  70  per  cent.,  (chronic)  pan- 
creatitic  in  20  per  cent,  and  calculous  in  10  per  cent. 

Treatment  is  largely  symptomatic;  morphine  should  be  given  for 
pam,  the  gall-bladder  should  be  drained  (cholecystotomy)  or  it  should 
be  sutured  to  the  intestine  (cholecystduodenostomy).  Koerte  reports 
ten  operations  with  six  permanent  recoveries,  and  Ruggi  reports  a 
successful  operatioti. 


DISEASES  OF  THE  PEEITONEUM. 

(A).  AOUTE  DIFFUSE  PERITONITIS. 

Acute  inflammation  of  the  peritoneum  was  at  one  time  far  more 
^i^portant  as  an  independent  affection  than  at  present;  we  now  regard 
^t  as  chiefly  symptomatic  of  some  other  disease,  e.g.,  appendicitis, 
**lpingitis,  puerperal  sepsis,  etc. 

Xtiology. — ^The  (ictual  cause  is  probably  always  mycotic.  Some 
'^'Titers  classify  peritonitis  as  bacterial  (especially  suppurative  forms), 
^emical  (serous  and  sero-hemorrhagic  forms)  and  mechanical  (adhe- 
sive forms).  The  Streptococcus  pyogenes  (puerperal  and  traumatic 
forms),  and  Bacillus  coli  (forms  due  to  intestinal  lesions)  are  the  two 
^ost  frequent  organisms.  The  staphylococcus,  pneumococcus,  and 
^bercle  bacillus  are  fairly  frequent  and  less  often  the  Bacillus  pyo- 
9yaneus,  proteus,  anthracis,  typhosus,  aerogei!ies  encapsulatus,  the  ray 
ftuigus,  Bact.  lactis,  gonococcus.  Amoeba  coli,  and  pseudodiphtheria 
organisms.  Grenerally  speaking,  mono-infections  are  less  common 
than  mixed  infections. 

Factors  causing  lessened  physiological  resistance  include  nephritis 
(in  10  per  cent,  of  cases),  alcoholism,  cardiac  disease,  scurvy  or  gout; 
*ii  other  words  peritonitis  may  be  a  terminal  infection,  fatal  to  reduced 
Subjects. 

Jktriom. — Compared  with  pleurisy  and   pericarditis,  peritonitis   is 

^Idom  primary.    Though  it  may  follow  inflammation  of  every  abdom- 

^a»l  viscus,  it  is  most  commonly  a  secondary  manifestation  of  intestinal 

^scase  (e.g.,  appendicitis),  or  of  pelvic  diseases  in  women,     (a)  Infec- 

fion  may   occur  through  the   alimervlary  tract;  appendicitis,  bowel 

^oeration  (typhoid,  carcinomatous,  tuberculous),  bowel  obstruction, 

Proration,  traumatism  and  infarction  may  cause  it.    Gastric  are  less 

^'^ucnt  than  intestinal  lesions  and  ulcer  and  cancer  range  first.     (6) 

The  mtemal  female  genitalia;  it  may  result  from  gonorrhoea  (Noeger- 

**tli),  extras-uterine  pregnancy,  puerperal  infections  and  septic  abortion ; 

P^toneal  infection  from  diseases  of  the  male  genitalia  is  rare,    (c) 
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o^  common  ^^^^^Sebitls,  or  f  ^•^'^X^ep^^o^ *  *^^    - ' 
echmococcus,  c^  Ki^^"^  *^^_er  causes  are  spi 

acute  pancreatm^^bUclder-     C/)_«;^f;^  costal  can-J;^'^, 
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d^'^P^^It  ipt^coPyr'"  obte  ved  by  transpUce^a'^^^^^gb  per*^^ 
observed  m  sep  ^        °  .^'    av  convey  u^\!^^*°     u  occurs  n*  ^li* 

ioeta\  P7*?'the  umbilical  vemma^^^^.^^^^^^  sypV-^*" 

the  ne>^-bo  "Jh^^t  g  per  cent.  oH^*  ^^  ,te  cord;  conge 

uitis  occurs ^^.   ^^^  ^y^P^^:!;'  ^    ,^  of  fift**"  **^ 

commonly  tb^oug  peritonitis.  £„  tbe  ages  o 

^-y  -  ^t  sTx'-^Sost'cases  occ^^^^  ^van  men. 

ige  and  Se»-  ^ore  often  «■"      .  general 
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adhesions,  the  fluid  changes  but  little  on  change  of  posture.  On 
scultation  a  friction  rub  is  sometimes  heard  (Beatty  and  Bright), 
iefly  over  the  liver.  (/)  Constipation  is  usual  and  results  from  in- 
immatory  infiltration  of  the  intestine  (Stokes);  in  the  puerperal 
treptococcic)  and  in  pneumococcic  peritonitides,  diarrhoea  is  com- 
on. 

2.  Oeneral  Symptoms. — (a)  Shock  is  a  conspicuous  symptom. 
)llapse  may  occur  early  and  directly  from  perforation  or  later  from 
xsemia.  The  pulse  is  frequent,  hard,  wiry,  and  averages  about  120 
more;  later  it  becomes  thready  and  runs  to  140  or  170.  The  facies 
ippocraiica  is  pronounced,  with  its  anxious  expression,  wrinkled, 
unmy,  cyanotic,  lead-colored  skin,  pointed  nose,  hollowed  temples, 
d  simken  eyes.  The  voice  whispers  (vox  cholerica)  to  avoid  move- 
nt of  the  diaphragm  and  the  breathing  is  costal,  shallow,  difficult, 
d  rapid.  (6)  Fever  is  usually  but  not  always  present.  It  may  rise 
ruptly  with  a  chill  at  the  onset  but  follows  no  one  type;  it  may  be 
ntmuous  or  remittent,  and  there  is  usually  elevation  of  temperature 
rectum,  even  during  collapse.  The  fever  and  pulse  curves  may 
Q  parallel  in  peritonitis  with  a  slow  course,  (c)  The  lungs  and 
Off  are  crowded  upward  by  the  abdominal  distention.  The  apex- 
at  is  high  and  further  to  the  left  as  the  heart  lies  more  horizontally 
an  in  normal  conditions,  (d)  The  urine  is  scant  from  lessened  ab- 
rption  and  from  cardiac  weakness;  albuminuria  is  frequent;  indi- 
nuria  is  constant  from  increased  putrefaction  in  the  paretic  bowel; 
^suria  is  usual;  tenesmus,  due  to  involvement  of  the  vesical  serosa, 
less  common  than  retention. 

Oonrse. — ^Though  recovery  is  possible,  the  issue  is  fatal  within  two 
lys  in  the  rapidly  fatal  toxcemic  form  in  which  there  is  only  roughening 
the  peritoneum  without  exudation;  the  slower  cases  rarely  last  more 
an  five  days.  Consciousness  is  usually  preserved  to  the  end,  though 
upor  or  delirium  occasionally  intervenes;  the  pulse  becomes  thready, 
e  breathing  shallow  and  sighing,  the  superficial  temperature  is  low 
ough  rectal  registration  is  high,  and  the  patient  succumbs  to  gradual 
sudden  cardiac  failure  from  toxaemia.  In  exceptional  cases  death 
curs  within  a  few  hours,  or  relative  recovery  results  with  encapsula- 
»n  of  pus.  Treves  found  inhalation  pneumonia  in  17  per  cent,  of 
s  cases  and  Tilger  found  serous  pleurisy  in  25  per  cent. ;  of  the 
iter,  63.3  per  cent,  was  right-sided,  3.3  per  cent,  left-sided,  and  33.3 
rcent.  bilateral. 

Typ6S. — (a)  Peritonitis  serosa  usually  follows  the  fibrinous  form; 
6  fluid  is  yellow  or  light  green,  its  specific  gravity  is  1 ,015  or  more, 
contains  2  to  3  per  cent,  of  albumin  and  flocculi  of  fibrin,  epithelial 
Us,  red  cells,  and  leukocytes.  (6)  P.  puridenia  may  occur  in  pockets 
as  a  massive  pyoperitoneum,  amounting  to  30  or  40  quarts,  (c) 
>  vuirida  occurs  in  septicopysemia  and  puerperal  fever,  hut  espe- 
Jly  in  perforating  carcinoma;  Obermeyer  and  Sclmitzler  have 
o?en  that  foetid  peritonitis  may  occur  without  perforation,  (rf) 
perforativa  is  characterized  by  two  groups  of  symptoms,  (i)  those 
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transverse  roll  above  the  naveK  and  the  mesenterv  is  iniiurated  in 

tf  ■ 

enteritis  retrahens)  a^  described  under  tuberculous  peritonitLn.  A.** 
mesentery  retracts,  it  may  gather  the  intestinal  coils  into  a  Ijall 
larger  than  a  child's  head,  lj"ing  centrally  or  to  the  right  of  the  tne 
line.  Here  and  there  may  be  found  multilocular  serous  encaps 
tions,  or  there  may  be  no  serous  exudation,  at  least  when  the 
coraes  under  observation.  There  may  l>e  palpable  tumor-like  iH 
enings.  The  spleen,  hver,  stomach,  eani'um,  or  colon  may  be  j>a 
ularly  indurated.  In  some  cases  it  is  but  part  of  u  multiple  cirrH 
(polyserositis,  polyorrhomenitis),  invading  also  the  pleura  and 
carcUum.  Miliary  fibromata,  resembling  mihary  carciii*  ' 
tuberculosis,  may  sometimes  form  aromid  parasitic  ova  ♦  i  '    *^ 

crystals. 


(0)*  LOCALIZED  PERITOKITIS. 
I.  Suppurative  Forms, 


I 


1.  SubplireEic  Abscess  and  Pyopneumothorax  Sabphrenicm. 

Subphrenic  suppuration  was  first  diagnosticate*!  by  Barlow  U**^5)»iJw 
was  especially  described  by  Leyden   (1879).      Maydl's  monoifwp 
(1894)  comprised  179  cases,  upon  which  the  following  figured  ^ 
based;  sixty  cases  are  described  by  Koerte  (1903)* 

Etiolog^y. — (a)  Gaaific  ulcer  causes  19.5  per  cent,;  gastric  tiuicer 
is  less  frequent,  (fr)  Ap^pendicitiit  causes  14  per  cent.;  ie)  tn^i^ 
14  per  cent.;  (d)  inicittinal  ulceratimi,  7.3  per  cent.;  (e)  c' 
and  cholecystitis,  11  per  cent*;  echinococcus,  7.3  per  ct-J 
abscess;  (/)  nhetastaiic  abscess^  6  per  cent.;  (g)  permepkrk  tbscws 
6  per  cent.;  (A)  occasionally,  ulcerative  lung  lesions,  5  per  tr^^ 
(i)  splenic  infarct,  abscess  or  echinococcus,  diseases  of  the  .^piiie,  n^'* 
pericardium  or  uterus  are  uncommon. 

Symptoms. — Pus  is  always   present,  is  ensacculated   benealb  ^"j 
diaphragm  (pyothorax  subphrenicus)  and  is  associated  in  26  per  e^^j 
with  gas  formation  (pyopneumothorax  subphrenicus).    The  jfiApy^j 
abscess  is  usually  right-sided,  is  limited  by  the  suspensorj'  ll^imr^' 
the  liver  and  may  be  intra-  or  extraperitoneal;   in  the  latter 
the  abscess  is  most  often  appendicular  or  perinephric  antl  Li 
back  in  the  abdomen.     Cases  with  simple  pus  formation  *i^ 
difficult  to  localize;    their  symptoms  are  tliose  of  seii^ci.^  irith 
tenderness*  or  dulne^ss   on   the  liver  convexity,  wliich  suggesli 
abscess.     The  retroperitoneal  forms  give  most  dulne^s  pa^* 
but  in  intraperitoneal  forms  it  is  chiefly  loc4ited  anteriorly: 
and  fcdema  of  the  chest  wall  are  unimportant  but  may  mrur 
suppuration;  the  x-rays  may  produce  a  subphrenic  shadow. 

In  pifopneujrwthcrrdx  ^tJjphrrnicii^  there  are  signs  **of  a  c, 
neath  the  diaphragm,  filled  with  gas  and  pus,  puslijng  the  • 
upward  and  simulating  pyopneumothorax**  (Leyden).     (a) 
and  absence  of  vesicular  murmur  and  of  vocal  fremiiwt  mrr  f» 
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ic  third  rib  downward,  above  which  is  the  compressed  lung,  and 
dow  which  is  (6)  the  dulness  of  the  liver  whose  exposed  surface  and 
Ige,  dislocated  downward,  are  easily  percussed  and  palpated.  Some- 
nes  the  tympany  entirely  covers  the  liver  dulness.  As  in  pneumo- 
orax  (c)  sticciissian  and,  on  change  of  posture,  the  clearly  shifting 
M  of  dulness  may  be  elicited,  (d)  Puncture  evacuates  gas  and  putrid 
Ls;  sometimes  on  a  higher  puncture  serum  is  found  in  the  pleura 
p  pleurisy  develops  in  66  per  cent,  of  the  cases.  The  needle  ascends 
ring  inspiration  and  descends  during  expiration,  which  is  the  cou- 
rse of  the  findings  in  pleural  exudation  (Fuerbringer).  If  a  manom- 
fr  is  attached  to  the  exploring  needle,  a  rise  in  the  indicating 
lumn  during  inspiration  and  a  fall  during  expiration  denote  a 
:>phrenic  lesion  (Pfuhl).  (e)  The  x-rays  may  show  movement  of 
5  diaphragm  and  a  shadow  between  it  and  the  liver,  but  in  three 
Jes  the  writer  found  no  respiratory  excursion.  (/)  Perforation  into 
t  lungs  occurs  in  16  per  cent,  (more  often  in  extra-  than  in  intra- 
ritoneal  forms),  into  the  pleura  in  19  per  cent.,  and  into  the  peri- 
rdium  in  1  per  cent.  At  the  beginning,  and  until  perforation,  there 
generally  an  entire  absence  of  such  thoracic  symptoms  as  cough 
'  sputum ;  this  is  of  value  in  difiFerentiation  from  true  pyopneumo- 
lorax.  {g)  The  history  of  the  subphrenic  pyopneumothorax  is  usually 
at  of  some  abdominal  lesion  (v.  Etiology). 
Treaiment  is  surgical.    In  Maydl's  series,  74  cases  were  operated 

1.  Koerte's  experience  with  60  operations  gives  66  per  cent,  of 
coYcries. 

2.  8iq>pi]ration  in  the  Lesser  Peritoneum.— This  may  result  from 
stric  or  duodenal  ulceration,  acute  pancreatitis,  etc.  Closure  of  the 
ramen  of  Winslow  confines  the  pus;  a  tumor  appears  in  the  epi- 
stric,  umbilical  or  left  hypochondriac  region,  bounded  above  by 
e  stomach,  which  also  in  part  covers  it,  below  by  the  colon,  and 
hind  by  the  pancreas  and  retroperitoneal  tissues.  Its  relations  are 
»  those  of  pancreatic  cyst ;  variability  in  its  size  occurs  when  the 
)mach  is  filled  with  gas  and  fluid.  When  gas  and  pus  co-exist  the 
aphragm  and  liver  are  pushed  upward.    Treatment  is  surgical. 

i  Other  Forms. — ^The  appendicidar  abscess  has  been  described, 
he  pelvic  abscess  occurs  especially  from  tubal,  but  also  from  uterine 
h1  ovarian  inflammation;  it  follows  abortion,  puerperal  fever,  gonor- 
'Cfia,  tuberculosis,  and  pneumococcic  peritonitis  in  young  girls.  Other 
pes  are  suppuration  around  the  gall-bladder,  colon,  and  sigmoid, 
h1  m  other  rare  localizations. 


n.  Adhesive  or  Indurative  Forms. 

Local  thickening  or  adhesions  may  occur  over  any  abdoniinal  viscus 
t  especially  over  the  spleen,  next  over  the  liver,  and  less  comnionly 
ST  tne  intestines;  it  may  bind  together  two  coils  or  form  bands 
ier  which  loops  may  become  strangulated. 
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Perisplenitis  is  most  common  over  chronic  malarial^  !• 
pseudoleuktemic  enlargements  of  the  spleen  and  less  i 
acute  splenic  tumors. 

Perihepaiiii^  may  cover  small  areas  of  the  liver  like  soldier's 
in  the  pericardium,  or  may  engross  its  entire  surface.     General  p< 
hepatitis   was  described   by   Budd    (1S52),  by  Curschmann    (1S&-^*), 
who  called  it  the  *' icing  liver''  (Zuckerffmsleber),  and  by  Fagge,  tl-rw  le 
White>  Nichols,  A.  O.  J.  Kelly  and  others.    It  is  frequently  associa.^^e«l 
with  deforming  proliferative  peritonitis.     Nichols  describes  it  a^        i 
hyaline  degeneration,  hyaloserositis.     Following  RoUeston,  there 
apparently  three  groups  of  cases;    (a)  multipk  serosUis  (polyorr 
menitis,  Concato's  disease);   this  borders  closely  on  Pick's  "pseaci^)- 
cirrhosis   pericarditiea/'     Kelly   has  assembled  27  cases  in   wlmi<:!h 
perihepatitis  was  associated  with  adhesive  pericarditis.  (6)  ArUrioscrX^^r* 
osis  and  intcTsiitial  nephritis  occurred  in  86  per  cent,,  in  Hale  Whi^^V 
series  of  22  cases,     (c)  Other  rarer  factors  are  syphilis,  tuberculo«i^i^, 
malignancy,  and  alcoholism.    Its  symptoms  may  be  those  of  drrbo^^ii; 
It  will  be  differentiated  under  ascites  (v.L)* 


HI.  Chronic  Hemorrhagic  PeritomtiB* 

This  is  a  rare  disease  and  was  described  first  by  Virchow,  'wha 
likened  it  to  pachymeningitis  hemorrhagica.     It  occurs  chiefly  in   tbi 
pelvis   and   is   most  often   circumscribed.     This  pachyperitonitis  i* 
characterized  by  hemorrhagic  inflammation;   from  the  laminae  of  tbf 
resulting  fresh  connective  tissue,  which  is  deposited  layer  by  layef» 
repeated  fresh  hemorrhages  arise. 


(0).  CARCINOMA  OF  THE  PERITONEUM. 

Primary  malignant  growths  of  the  peritoneum  are  €nicihdi&»^ 
and  are  very  rare. 

Cajicer  is  most  frequently  secondary  to  cancer  of  tbc  itOoa^cOt 
ovaries,  intestines,  pancreas,  and  liver.  Histologically  it  is  tli«*  •■ 
the  primary  growth.     Its  gross  forms  are  (a)  miliary  '*' 

sembling  miliary  tubercles;    (6)  veget^ttive;    (c)  ulcerai, 
and  (e)  infiltrative.    The  primary  tumor  may  be  quite  latent  ilmK^l^'* 
so  that   the  peritoneal  complication  is  apparently  primary.    'H* 
secondary  growihs  spread  by  contact,  by  the  lymphntscs,  and  hj  J^ 
plantation  of  free  particles.    They  may  be  felt  in  the  om« 
tery,  and  Douglas'  cul  de  sac  and  in  some  cases  may  be 
tuberculous  masses.    The  diagnosis  is  usually  reached  by  ilie  q^JP 
toms  and  signs  of  the  initial  growth  or  by  those  of  an  fi3dtefl»  whJ»* 
is  .serous,  hemorrhagic,  pseudochylous,  or  adijiose;    its  progre^*  ^ 
rapid  and  is  attended  by  cachexia*     Groups  of  cancer  cms  BUJ  * 
found  in  the  aspirated  fluid,  and  secondary  cancer  may  dcvday*^ 
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point  of  puncture.  Differential  features  are  tabulated  under  the 
:t  topic. 

(E).  ASOITES. 

Lscites  (hydroperitoneum)  is  a  symptom  and  sometimes  the  chief 

iptom  of  various  diseases. 

itiology. — (a)  It  may  result  from  stctsis,  of  which  the  chief  varieties 

valvular  and  other  cardiac  lesions,  pulmonary,  mediastinal  or 
iral  disease,  and  jKyrtal  stasis,  due  to  disease  of  the  liver  or  of  the 
tal  vein.  Stasis  causes  increased  pressure  in  the  portal  system, 
)wed  by  malnutrition  of  the  vessels  and  pouring  out  of  serum.  (6) 
irtBtnia  or  cachexia  causes  malnutrition  and  increased  permeability 
iie  vessel  walls;  it  occurs  in  amyloidosis,  chronic  nephritis,  marantic 
ditions,  profound  anaemias,  and  occasionally  in  acute  affections. 
Inflammation,  as  simple,  tuberculous,  suppurative  or  cancerous 
tonitis,  may  be  an  etiological  factor,  (d)  Abdominal  tumors, 
uemic  spleen,  etc.,  may  cause  ascites.    In  many  cases  more  than 

factor  may  operate;  tuberculous  peritonitis  may  complicate  liver 
hosis  or  ascites  may  be  due  to  the  hydrsemia  of  nephritis,  accentu- 
i  by  weakness  of  the  heart. 

lymptoms. — 1.  Inspection. — ^This  shows  a  symmetrical  enlargement 
he  abdomen,  which,  in  the  average  case,  presents  rather  more  lateral 
Ji  anterior  bulging.  The  abdomen  resembles  that  of  a  batrachian 
litre  de  batracien).  The  skin  is  pale,  tense,  striated,  oedematous; 
5  potding  navel  and  diastasis  of  the  recti  muscles  are  noted.  A 
wrf  MeduscB  may  be  noted  in  the  cases  of  cirrhosis.  Dilated  veins 
erthe  ribs  and  sides  of  the  upper  abdomen  indicate  compression  of 
i  cava  inferior.  Sometimes  the  heart,  beating  upon  the  fluid,  im- 
rts  systolic  waves  to  it. 

i.  Palpation. — Fluctuation  (ballottement),  due  to  the  transmission 
a  fluid  wave  from  side  to  side,  is  usually  present  but  may  be  absent 
cause  of  tense  abdominal  walls  or  great  accumulation  of  fluid, 
eudofluctuation  may  be  caused  by  accumulation  of  fluid  other  than 
atic,  as  intestinal  contents,  or  by  lax,  obese  abdominal  walls;  in 
J  latter  condition  a  third  hand  placed  in  the  median  line  of  the 
iomen  will  break  the  deceptive  wave,  which  is  due  to  superficial 
parietal  vibration.  Fluctuation  is  felt  in  ascites  even  where  great 
tipany  exists.  In  women  the  water-pillow  fluctuation  (Landau), 
y  be  elicited  by  vaginal  examination,  and  IVipier  remarks  that  the 
snis  seems  remarkably  movable.  Thrusting  palpation  may  disclose 
-outline  of  the  liver,  spleen,  or  possibly  some  neoplasm  even  throiitrh 
-abundant  fluid:  it  is  performed  by  placing  the  fingers  vertically 
the  abdomen  and  suddenly  thrusting  them  inward,  thus  anticipating 
frigidity  of  the  muscles  and  pushing  aside  the  ascitic  fluid. 
J.  P^reiusion. — At  least  a  pint  to  a  (juart  (oOO  to  1 ,000  c.c.)  of  fluid 
Bt  be  present  for  clinical  detection.  AVitli  small  effusions,  the 
ient  should  be  examined  in  the  genupectoral  position — which  is 
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the  best  method,  according  to  Leu  be.  Elevation  of  the  butloc' 
causes  scanty  fluid  to  gravitate  to  the  flanks  where  its  presence- 
more  easily  demonstrated.  Classically,  the  fluid  in  dependent  pift.  ^ 
give*H  dulness^  and  the  supernaiant  intestitie^  are  located  by  iipnjHm 
in  the  highest  parts  of  the  abdomen.  These  areas  vary  with  chap 
of  position,  always  giving,  in  uncomplicated  cases,  tympany  above 
ldulne,ts<  below,  in  any  posture  the  patient  may  assume.  W 
'^patient  lies  upon  his  back,  the  tympanitic  area  is  central  and  «  , 
This  rule  is  void  when  the  mesentery  is  retracted  and  does  not  alL 
the  gut  to  Hoat.  in  which  event  there  is  dulness  over  the  highest  ar 
on  light  percussion,  though  tympany  can  be  elicited  on  deep  peitr 
sion  over  the  same  area;  adhesions  between  the  intestirud  loops  Y^ 
vent  shifting  of  the  fluid;  two  lines  of  tympany  in  the  flanks  m^ 
the  ascending  and  descending  colon;  when  the  gut  is  adherent  ar"a 
riorily,  there  is  permanent  tympany  in  that  location,  and  the  autS 
knows  of  an  instance  of  ascites  in  which,  ignoring  this  possibility^ 
well  as  the  physical  signs,  a  physician  perforated  the  intent**"*  ^^* 
though  happily  without  unfavorable  issue;  immovable  tympanj*  i^ 
the  flanks  in  ascites  may  be  due  to  extensive  adhesions  of  inie^ti_Mi*l 
)  coils  to  the  lateral  abdominal  parietes*  Light  percussion  is  employ-**" 
f  in  the  determination  of  ascites,  because  heavy  tapping  elicits  tymp^i-^7 
from  the  adjacent  or  more  deeply-situated  intestine. 

A  large  quantity  of  free  fluid  may,  in  very  rare  instances^  ^^^^ 
without  dulness.  The  author  has  withdra^Ti  tw^o  gallons  of  ascr^tic 
fluid  from  a  patient  in  whom  no  dulness  could  be  elicited  in  any  podti^**^ 
(Edema  of  the  subcutaneous  tissues  renders  percuiision  of  "^ 
abdomen  difiicult*  as  do  fatty  abdominal  walls,  fatty  omentum,  ^0^^ 
fatty  mesentery.  The  manometric  pressure  in  the  abdomen  aniot^^^ 
to  20  to  40  mm.  of  mercury. 

Diagnosis,— 'Although   ascites  is  usually  one  of  the  ^v 

demonsfraiilc  physical  conditions,  nevertheless  many  *  ^  liD* 

icians  have  mistaken  it  for  other  affections.  Fwcal  accumMUxtw-^^^ 
cause  dulness  in  eittier  flank,  simulating  fluid,  but  the  history  of  *f^ 
case,  the  immobility  of  the  dulness,  and  the  use  of  enemata  or  ciitb«»^  ^ 
preclude  error.  Large  quantities  of  semifluid  pTces  in  the  asccn^^'f*? 
and  descending  colon  may  closely  resemble  free  flui<l;  on  ihrus^-J**!  I 
palpation  a  splashing  sound  may  be  elicited  over  the  colon,  ^*?^ 
Kue^sner  publishes  a  case  in  which  a  targe  quantity  of  fluid  in  ^^^ 
intestines  was  mistaken  for  ascites.  Leube  confused  asciti?;*  wth  ^ 
enormously  dilated  stomach.  Preperitoneal  lipoma,  hydronephm^^^ 
hydatid  cyst,  pregnancy,  dilated  bladder,  ovarian  cy^t  and  ivtur^m 
are  frequently,  though  unnecessarily,  sources  of  erwr. 

Rostan  (1837)  noted  that  tympany  might  be  absent  in  aHciics 
the  intestines  contained  little  or  no  gas,  a  point  sometiines 
in  diflVrentialion  between  ascites  and  ovarian  cijat,  the  Utler  of 
may  also  thrust  itself  in  between  the  coils  of  gut  and  simulate  zii 
ovarian  cyst  usually  produces  a  central  flatness  with  tpnpany  in  ^ 
flanks,  and  neither  the  dulness  nor  tympany  shifts  with  ebangr  of  po^| 
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ture.    Adami  has  collected  42  cases  of  fatty  tumor  {fibrolipoma  and 
myscoliwrna)  in  which  ascites  is  very  closely  simulated. 

Etiological  Diagnosis. — 1.  Stasis. — In  cardiac  disease  the  dyspnoea 
develops  early,  but  that  caused  by  ascites  pressing  upward  on  the 
diaphragm  is  a  late  symptom;  swelling  of  the  feet  usually  antedates 
the  ascites,  though  Striimpell  (1883)  pointed  out  that  pericarditis  and 
valvular  disease  may  exceptionally  produce  ascites  without  anasarca. 
It  must  be  borne  in  mind  that  a  marked  ascites  may  crowd  the  heart 
upward  and  outward.  The  liver  is  peculiarly  an  etiological  factor  in 
ascites  (see  Differential  Chart  under  Liver  Diseases).  Portal 
ascites  commences  almost  invariably  in  the  peritoneum;  the  legs  swell 
secondarily  from  pressure  on  the  vena  cava  inferior  or  from  cardiac 
weakness  due  to  great  ascites  (Giovanni);  the  legs  may  swell  dis- 
proportionately, cicatrices  may  involve  the  portal  vein  and  cava  sim- 
ultaneously at  the  notch  in  the  posterior  surface  of  liver,  and  finally 
the  legs  may  swell  first.  In  some  cases  the  ascitic  fluid  may  lie  between 
the  diaphragm  and  the  liver,  which  latter  is  then  pushed  downward 
and  may  appear  large  though  it  is  merely  dislocated.  An  attempt 
should  be  made  to  exclude  perihepatitis,  which,  according  to  Fagge, 
causes  one  death  to  every  five  fatal  cases  of  cirrhosis,  and  is  more 
fi'Pt  to  be  attended  by  albuminuria  (see  Table  given  below). 

^  2.  HydrsBinia.  (Oachexia,  Increased  Vascular  Permeability). — In  renal 
disease  the  eyelids  often  become  cedematous  before  other  symptoms 
develop  and  the  nephritic  ascites  is  seldom  great  unless  the  liver  and 
heart  are  involved.  Cachectic  ascites  is  not  uncommon  in  leukaemia 
tod  kindred  affections.  Shght  serous  effusions  occurring  in  acute  infec- 
tious diseases  in  children  may  come  under  this  title.  The  author  has 
seen  three  instances  of  ascites  in  typhoid  convalescence. 

3.  Peritonitis. — ^The  specific  gravity  and  the  percentage  of  albumin 

ui  the  fluid  are  important  factors  in  differentiating  between  exudate 

*nci  transudate.     Three  divisions  are  distinguished:    (a)  a  specific 

P^vity  of   1,010  or  lower  indicates  a  cachectic  transiidaie,  e.g.,  in 

nephritis  with  less  than  1  per  cent,  albumin.     A  very  low  specific 

P^vity  and   percentage  of  albumin  occurs  in   amyloidosis.      (6)  A 

'hypostatic   transvdate  has  a  specific   gravity  which   ranges   between 

^>OIO  and  1,014,  and  has  between  1  and  3  per  cent,  of  albumin,     (c) 

^  exudate  has  a  specific  gravity  of  more  than  1,015  (or  1,018)  and 

^**€  albumin  reaches  4  to  6  per  cent.    The  lower  strata  are  heavier, 

^'^d  the  specific  gravity  should  be  measured  several  times  during  the 

Paracentesis.     When  there  is  less  than  1  per  cent,  of  albumin,  no 

^^^l^^ase  of  the  peritoneum  or  portal  vein  exists.     Reuss'  formula  en- 

^  ^les  us  to  compute  the  albumin  percentage  from  the  specific  gravity. 

^  ^s  subject  to  an  error  of  less  than  J  of  1  per  cent.;  the  percentage 

^^  albumin  =  |  (specific  gravity  minus  1,000)  minus  2.8.     A  specific 

^'^vity  of  1,017  to  1,020  positively  indicates  an  exudate.    There  are 

ri^tain  exceptions  to  this  rule,  and  certain   confusions  may  arise; 

^^s  an  ascites  due  to  a  carcinoma  in  the  liver  substance  has  a  low 

I^^fic  gravity  and  albumin  is  present  to  1  or  2  per  cent.     If  the 
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^^ 


carcinoma  spread  to  the  peritoneum  {carcinomatous  peritoniti»)i 
specific  gravity  rise^  and  5  per  cent,  of  albumin,  or  more,  is  fou 
An  ascites  due  to  nephritis  has  a  low  specific  gravity  but  the  HguiE' 
rise  when  stasis  due  to  weak  heart  or  intercurrent  inflammation  dev 
ops.    In  many  cases  of  simple  transudation  (ascites  and  hydrothora 

[the  characters  of  an  exudate  may  develop,  due  to  the  Iong--coiitint^. 
irritation  of  the  serosa. 

Ascitic  fluid  always  contains  the  constituents  of  the  blood — album 
globulin,  urea,  xantbin,  hypoxanthin,  guanin,  uric  acid,  sugar 
(a)  Ascitic  fluid  due  to  stasis  is  clear  yellow  or  yellow-green,  opal 

Icenti  and  alkaUne,  and  microscopically  contains  some  lymph  eel 
erythrocytes,    and    peritoneal    endothelium.      (A)  Exudates    show 
microscopic  picture  var}^ing  with  the  cause;  fibrin  threads,  pus,  hi 
adipose,  chylous  or  chyliform  fluid,  intestinal  contents,  cancer  c 
tubercle  bacilli,  diplococci  or  pyogenic  organisms »  may  be  found. 
exudates    are    found    the   polymorphonuclear   leukocjies  and  soi 
erythrocytes;  lymphocytes  and  red  cells  are  detected  in  transuda 
and  tuberculoos  exudates  (see  Pleurisy);  the  fluid  must  beexamin 
at  once  or  formalin  should  be  added  for  the  cells  readily  degenen 
and  shrink.     Rieder,Dock  and  others  describe  cells  in  carcinamatc 
peritonitis    in    which    asymmetrical    karyokinetic    figures    appea 
Quincke  states  that  red  disks » lymph  cells,  and  peritoneal  endotbelii 
are  found  in  every  ascites, 

Primavera    differentiated    between    transudates   and   exudates 
means  of  glacial  acetic  acid;   a  single  drop  will  leave  a  white  cic 

'  as  it  falls  to  the  bottom  of  a  vessel  containing  an  exudate,  while 
addition  to  transudates  gives  no  reaction. 

The  French  authors,  especially,  assert  the  existence  of  a  priri^ 
ascites  due  to  cold,  excessive  catharsis,  drinking  freely  of  i» 

,  suppression  of  menses  or  checking  of  hemorrhoidal  bleeding. 

'so-called  ^'essentiaP*  ascites  is  usually  a  chronic  3ert>us  or  tulierrii 
peritonitis. 

Differefitiaiion  Between  Seroiis  and  Tuberculous  Peritonitis.— Went 

f  believes  that  chronic  serous  peritonitis  occurs  in  chihiren  though  \Y 
and  Courtois-SufBt  think  such  affections  are  tuberculous*     In  tu 
culous  peritonitis  {q^v.)  there  are  usually  temperature,  emaciatic^^^^' 
and  bacilli  in  the  exudate-    According  to  Tepret  and  Vierordt, 
non tuberculous  peritonitis  occurs  especially  in  women,  the  causes 
which  are  Bright's  disease,  trauma,  portal   stasis,  alcoholi30i» 
heart  affections*     The  ascitic   forms   of   nontuberculous   peritoiii 
may  pass  into  the  membranous  or  adhesive  variety  (perituuitis  A 
formans  or  pachyperitonitis).    The  diagnosis  of  simple  noDluberculov 
peritonitis  is  most  difficult  to  establish,  even  at  autop^,  and  the 
nosis  in  doubtful  cases  of  a  tuberculous  peritonitis  is  by  far 
frequently  justified. 

DiffernUiation    Between    Tuberculous    Periioniiis    and    AscHa. 
Mechanical  (portal)  ascites  is  accompanied  by  other  cifculatorr 
turban ces,  as  splenic  tumor,  piles,  or  caput  Medosie.    The  spleei 
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rarely  enlarged  in  tuberculous  peritonitis.    The  specific  gravity  and 
percentage  of  albumin  are  almost  final  in  determining  between  peri- 
tonitis and  ascites.    The  fluid  is  generally  clear  in  ascites  and  usually 
cloudy  in  peritonitis.    Pain  and  fever  usually  indicate  encapsulation. 
The  fiver  is  small  in  the  terminal  stage  of  atrophic  cirrhosis,  which 
b  also  marked  by  various  urinary  changes;   these  are  evidences  of 
incomplete  discharge  of  the  hepatic  function.     In  tuberculous  peri- 
tonitis, the  hydrops  ascites  sacccUus  gives  an  irregular  form  to  the 
abdomen  from  meteorism  produced  by  adhesions  and  from  irregular 
nodules  sometimes  simulating  carcinoma:  it  was  described  by  Hippoc- 
nttcs.    Free  tuberculous  exudations  differ  according  to  Thomayer, 
fix>in  simple  ascites  in  that  the  tympany  in  tuberculous  forms  is  often 
ri^Iit-sid^,  due  to  retraction  of  the  mesentery  (mesenteritis  retrahens) 
to     the  right  side,  carrying  with  it  the  small  intestine.     Mesenteritis 
i^&^:nhens  is  usually  either  tuberculous  or  carcinomatous,  but  may 
«>xaaetimes  be  due  to  simple  deforming  peritonitis.    The  author  recalls 
se^veral  instances  in  which  right-sided  tuberculous  masses  pushed  to 
tli^  left  both  the  tympany  and  the  fluid.    Hemorrhagic  ascitic  fluid 
oo^iurs  frequently  in  tuberculous  peritonitis,  and  rarely,  if  ever,  in 
Q-^^hotic  transudate. 

iThe  "apparent  tumors"  (Bamberger)  of  tuberculous  peritonitis  are 

»^Ways  suggestive  where  the  nature  of  an  ascites  is  in  question.    In 

t^^o  instances  observed  personally,  the  omentum  was  so  retracted  and 

so    peculiarly  adherent  to  the  normal  liver  as  to  resemble  most  closely 

tkx^  edge  of  an  enlarged  cirrhotic  liver.     Intestinal  or  pulnionary 

t^fcerculosis,  adhesive  pleuritis,  and  meteorism  from  intestinal  adhe- 

si.ons,  or  an  irregular  form  of  the  abdomen  with  a  "doughy"  feel  on 

pajpation,  indicate  tuberculous  peritonitis.     A  good  working  rule  is 

tVi^it  a  peritoneal  exudate  is  tuberculous,  when  cancer,  sarcoma,  and 

tx'xtuma  can  be  excluded.    Exploratory  incision  is  often  the  only  direct 

route  to  diagnosis  and  appropriate  therapy.   In  the  case  of  Heidenrich, 

in   which  the  fluid  was  encapsulated,  each  of  about  20  separate  sacs 

W"as  filled  with  fluid  differing  from  that  found  in  the  others;   in  one 

^^as  clear  serum;   in  another  paler  fluid;   in  others,  the  effusion  was 

l>rown,  purulent,  thick,  or  sanguinolent. 

Nichols,  in  an  excellent  monograph  ("A  Somewhat  Rare  Form  of 
Chronic  Inflammation  of  the  Serous  Membranes  [Multiple  Progressive 
Hyaloserositis],"  Roycd  Victoria  Hospital  Reports,  vol.  i,  No.  3) 
S^^es  a  differential  table,  presented  on  the  following  page. 

^  Tumors. — ^Tumors,  other  than  peritoneal,  may  cause  ascites. 
*-'teriiie  fibromata  produce  hydroperitoneum,  which  is  not  usually 
^'''^t,  is  lemon-colored,  and  but  rarely  sanguineous.  There  is  no 
'^'^tion  between  the  size  of  the  tumor  and  the  amount  of  fluid  tran- 
^^©d,  because  very  small  uterine  myofibromata  may  excite  consider- 
^7*^  peritoneal  effusion.  There  is,  nevertheless,  a  direct  relation 
I^Ween  the  malignancy  of  the  tumor  and  the  amount  of  the  fluid 
^Und  (Terillon).  As  a  general  statement,  ascites  is  infrequent  in 
*^Hiie  tumors  (Cruveilhier)  but  when  observed  is  most  common  in 
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^'Zuc|icer|rus»' 

leber";     chroDie 

penhepBtlitLB. 


Alrophic!  ciirrho' 
sIb  of  Uver. 


Cbronic  tuber^ 
ouUr  poriioiuCai. 


OkrcixKnBmc 


Age. 

FreviouB     lustory- 

AlcohoUsm. 
Sypbilia. 


tSypbii 
Hcmli 


iiy. 
Incidence. 

ChroDicity. 
Fevor. 

PaiiL 

DitfCRliveL 

diBturbance. 

Aficitet, 


epbea. 
Omentum. 


Occurs  about  mid- 
dle life  or  later. 


Both  M^tds  equally 
liable. 

Often  fi  hiBtory  of 
&oiJt«  pericarditis 
or     penbepatitit. 


No  influence. 


No  JnBuenee. 
No  iaDueoee. 


Acut«       becotnlofi 
chrunio  or  iiwid- 
ioufl  from  first. 

Caaeelait  for  2-10- 
leyoftTB. 

Oeneraily  abaent 
ejcceiji  during  ex 
acerbation  or  some 
compLicutioa. 

ladefiQile   and 
trifling. 

TriEing  or  none. 


Offonest  about 
middle  age. 


Commonetl        b«-'Oc«iirv  Ltte  la  1 
tweeu  age*  of  20 
and  40, 


More    frequebi    mlPredomiiiatte   in 

male*.  j  females. 


Hifitory     of     atco-loften     a     rbroDi« 


holism,  gypbillB 
or  dicesiive  di»- 
tufbancea. 


Frequently 
ent. 

Occasion  ally. 
Untmportaiit* 


couffb,  diarrbom. 
Of  genital  tub«r- 
ctdiwiA, 

Unimpoftaiit. 


kUnimportant. 
May    be   family 


Insidious. 


May  laat  for  year* 

May  b©  afebrile; 
when  present  b, 
aiiglit. 

Trifling. 


Constant  and  ex- 
treme; nutrition 
Long  maintained 
— (Jfller's  case  tap- 
pcHl  1?1  tinifa; 
nui  •    "  '\r  iier- 

it  <^n3 

Ocm«tant  but  alight 
Absent    in   pure 


Not   cirrhotic;     at 
first     enlarged, 
theo    omall: 
■moolh« 

Qradual      enlntge-' 
meat. 

Thickened  and  cod- 
tnuited. 


Constant;  dyspep- 
sia, nausea,  vom* 
iting,  gastric  hem- 
ofrbage.  melssna. 

Constant. 


B^lBtively  alight. 

Ocpurs  in  27  p«r 
ceiiL,  of  casea. 

Cirrliolic;  at  first 
enlar|£«^d,  then 
smaU  and  warty. 


OradtLal      enlarge- 
inent. 

NormaL 


Moc«J 


Ofii«t      may    b« 
aeut«  or  indidkyil*. 

Prolonged* 


Usually        tUghi; 
often  absiot. 


Apt  to  be  lTOubiB^V«riablflL 
some. 


Never  eactreme, 
may  b«  abseat, 
may  be  hemor- 

rhagie. 


Trifling. 

May    occur     ex- 
ceptionally. 

Oft«n  eoiargcd. 


Nothing 


Oft«D  mmiiAd  up. 


adeuomyoma  (Freund).    It  ia  more  often  seen  id  papillomatous  cj/a-  "*^/ 
in  glandular  cysts  whose  walls  rupture  by  fatty  degeneration  and  V^^^^^^ 
out  their  contents  into  the  abdominal  cavity,  serum  is  secreted  by  t-^^* 
peritoneal  surface  because  of  the  irritation,  even  though  the  ruptui"^^ 
cyst  be  very  small  (Qu^nu).    The  fluid  in  cysts  contains  mor       ''  "^ 
(60  to  50  pro  mille)  than  does  the  ascites  of  rennl  disea^ne 
mille^  M^hu).    Ascites  is  most  often  observ^ed  in  solid  o^miaii  tuiuo^^^^ 

In    ;tn   /ivfli-ion  annrvtmii  gtii^^tKiQfiillTf  remOVcd  by  Opefi^Mni     ni\   n*<:n1 
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4^:K3.sted  whose  specific 'gravity  was  1,024;    the  case  recovered  and 

x-^xnains  well  after  nine  years. 

^Ireatment. — ^The  treatment  of  ascites  varies  with  its  cause,  for 

^v^liich  reference  should  be  made  to  valvular  heart  disease,  atrophic 

cix^hosis,  tuberculous  peritonitis,  and  nephritis. 

Paracentesis  in  peritoneal  carcinoma   and   chylous   ascites    (v.L) 

YxSLSiens  the  issue.  Hale  White  asserts  that  cases  of  cirrhosis  survive 
bizt  few  punctures,  while  cases  of  perihepatitis  may  be  punctured 
more  than  200  times.  L^anu  reports  a  case  of  ascites  in  which  885 
ta.ppings  were  performed  in  fifteen  years.  In  puncture,  surgical  anti- 
sepsis is  most  necessary,  for  reduced  subjects  are  easily  infected.  The 
bladder  should  be  emptied  by  catheterization.  The  trochar  should 
l>e  introduced  in  the  linea  alba  to  avoid  injury  to  the  bloodvessels. 
It  should  be  pushed  carefully  and  is  felt  to  penetrate  the  parietal 
peritoneum  by  the  sense  of  something  giving  away.  A  dull-pointed 
probe  sliould  be  sterilized,  with  which  to  push  back  the  omentum 
tf  it  should  prolapse  against  the  canula.  The  fluid  should  be  evacuated 
sloTirly  to  obviate  collapse  which  may  result  from  dilatation  of  the 
abdominal  veins,  if  they  are  suddenly  relieved  of  the  pressure  of  the 
effusion.  A  cat-o '-nine-tails  bandage  may  be  applied  as  the  tapping 
P^^gresses,  to  compress  the  abdominal  contents. 

Ohyloos  and  Adipose  Ascites. 

The  peritoneal  cavity,  much  more  frequently  than  any  other  serous 
^^<^,  is  the  seat  of  those  unusual  exudates  and  transudates  known  as 
^ylous,  chyliform,  lactiform,  oily,  or  adipose  ascites.  The  first  au- 
thentic case  is  Poncy's  (1699).  During  the  last  two  centuries  the  litera- 
tui*^  gives  about  200  cases.  Seven  have  come  under  the  author's 
^fc^s^rvation. 

^I^^uch  confusion  has  arisen  from  inaccurate  nomenclature.    Chyloits 

^^^^ites  properly   designates  an   effusion   of  chyle.      Adipose  ascites 

^^^-^^^  "tains  a  large  percentage  of  fat  with  no  chylous  admixture.    Some 

^-^t^lnors  use  the  terms  "adipose,"  and  "chyliform"  interchangeably. 

I     ^^valengier  prefers  the  term  "chyliform"  and  "lactiform"  to  "chy- 

.^^^^^"  on  the  ground  that  the  fluid  is  rarely  chyle.    Chyliform  ascites 

^     ^  chyle-like  fluid  in  which  lymph  or  chyle  is  mixed  with  exudates 

^^    ^transudates. 

•  -  Ohyloos  Ascites. — Straus'  case  is  the  clearest  example,  in  which 


«iK, 


-:inically  typical  chyle  was  extravasated  through  two  fistulse.     In- 


^^^"^"ted  butter  was  recognized  in  the  fluid  withdrawn  by  paracentesis. 

^^■^  ator's  latest  case  gave  similar  results  with  the  administration  of 

,^J^^^e  oil.    Chylous  ascites  contains  sugar,  which  is  said  to  be  diagnostic 

*^^n  diabetes  is  excluded.    Sugar  when  primarily  present  may  dis- 

•  I^I^ear  later  (Whitla).    Its  presence  is  very  rare  and  very  suggestive; 

Icias  been  detected  not  more  than  two  dozen  times.     Of  late  many 

^^icians  discount  the  importance  of  the  presence  of  sugar  as  a  diag- 
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case 


la 

rur 

3&« 


nostic  test;   Bock  found  sugar  (0.04  to  0.07  per  cent.)  in  all 
hydrops,  and  Eicliliorst  in  ten  cot  of  seventeen  cases  of  pleural  exud  ^^ 
A  small  amount  of  fat  (0.9  per  cent.)  indicates  chyle.    Chylous  ascr^m 
is  rich  in  solids,  mineral  salts,  and  albumin*     Albumin  and  fat  ocr^ 
m  small  punctiform  granules,  susceptible  of  chemical  differentiatm  ^ 
The  escape  of  chyle  may  occur  through  a  visible  rupture  or  by  tra 
dation  through  the  walls  of  the  chyle  vessels;  among  the  most  freqi 
causes  of  lymph  or  chyle  obstruction  are  compression  of  the  tho; 
duct  or  lymph  system  by  glands,  neoplasms,  peritonitis,  occlusioi 
left   subclavian   vein,   pressure   efforts,  lifting   or  coughing,    fiJa 
disease,  or  occlusion  of  the  thoracic  duct.    Rupture  may  occur  in 
part  of  the  lymphatic  system;    in  the  thoracic  duet,  receptacul 
lacteal  vessels,  lymph  glands,  and  chylous  cysts.     Chyle  may  e: 
asate  into  a  serous  effusion  by  mural   alteration   of  the  lympl 
vessels. 

2*  Adipose  or  Chylifonn  Ascites. — Adipose  ascites  is  characteri 
by  the  absence  of  sugar  and  a  higher  percentage  of  fat*    The  de^  mt^^ 
of  opacity  is  no  index  of  the  amount  of  fat»  because  turbidity  majr        *^ 
due  to  em  unionized  albumin.    Fat  is  found  in  most  civses;  its  grea 
amount  is  5.25  per  cent.  (Schmidt),  and  in  one  of  the  author's  e 
6.5  per  cent.    The  granules  of  albumin  and  fat  are  much  coarsecr-'  ^° 
adipose  than  in  chylous  ascites.     Hydropic  and  fatty  carcinoma  c  ^^^"* 
may,  if  numerous,  cause  a  creamy  layer,  and  their  microscopic  d 
tion  favors  the  diagnosis  of  hydrops  adiposus.     Red  blood  disks 
occur,  also  fibrin,  filaria,  casein,  mucin,  sodium  alkali  albumin 
bile,  acetone,  hydropsin,  peptone,  lecithin,  chole^tearin,  fibrim 
diastatic  ferments,  urea,  and  various  inorganic  compounds, 
the  numerous  etiological  conditions  are  tuberculosis  of  the  periton^pea^sal® 
and  glands;  carcinoma  of  the  glands^  peritoneum,  and  lymph  vuiii^   '*"*'* 
chronic  peritonitis;   liver  cirrhosis,  heart  disease,  and  sarcoma  of  *^ 

omentum  or  mesentery. 

Diagnosis. — A  diagnosis  has  never  been  made  prior  to  punetL-^^T*^^ 
except  in  Morton's  early  case.    The  local  signs  and  symptom.^  do 
differ  from  those  of  serous  ascites.     It  is  probable  that  some 
diagnosed  as  the  vulgar  ascites,  healing  without  treatment,  are 
stances  of  chylous  hydrops;  this  explains  the  increasing  frequenc*iai 
these  affections.     It  is  not  easy  to  differentiate  between  chylous 
adipose  effusions,  even  at  necropsy. 

Frognosis. — About  90  per  cent,  of  both   types   die.     Contini 
chylous  fistulae  are  always  fatal.     The  immediate  prognuvSiH  is  sc- 
iDgly  more  favorable  in  the  adipose  form. 

Treatment. — Surgical  interference  is  chiefly  indicated  in  lunercu*** 
peritonitis.      Paracentesis  should  be  avoided  as  much  as  po^ble  'br 
it  is  weakening,  and  precipitates  the  fatal  issue. 


SECTION  V. 


DISEASES  OF  THE  KIDNEY. 


(A).  A0X7TE  NEPHRITIS. 

Etiology, — (a)  Acute  nephritis  may  result  from  infections.     The 

^''^laiinal  nephritis  (q.v.)  is  the  most  frequent  type,  and  develops 

**riug  the  third  week  after  desquamation.    It  also  occurs  in  diph- 

**^^ria,  at  the  height  of  the  disease;  it  is  found  in  a  large  percentage 

of  crises  of  acute  enterocolitis  in  children ;  it  may  result  from  malaria, 

^riola, sepsis,  ulcerative  endocarditis,  or  pneumonia;  there  is  scarcely 

*^  infection  in  which  acute  nephritis  may  not  occasionally  develop, 

*^  typhoid,  typhus,  measles,  tonsillitis,  or  epidemic  meningitis;  it  is 

^^e  in  Grerman  measles,  varicella,  or  purpura.    It  may  develop  in 

*^berculosis  and  syphilis.    Infections  operate  (i)  more  often  by  their 

^^s  than  (ii)  by  the  causal  microbe,  though  the  typhoid  bacillus, 

J^urrens  spirillum,  pneumococcus,  streptococcus,  and  others,  have 

^^^  found  in  the  kidneys  and  urine;  (iii)  in  some  instances  (nephritis 

^^oglobinurica)  hsemolysins  develop  and  apparently  cause  acute 

j^Phritis.     (b)   Toxic  substances,  taken  internally  or  applied  to  the 

^^,  may  induce  acute  nephritis;  as  turpentine,  salicylic  compounds, 

^i^bolic  acid,  potassium  chlorate,  can tharides,  and  kindred  substances. 

1  Exposure  to  cold  and  dampness  (with  alcoholism)  is  frequently  the 

I    '^  apparent  cause,  though  its  mechanism  is  obscure;    possibly  it 

^^^ns  the  tissue  resistance  or  acts  as  a  hemolysin,  as  in  the  heemo- 

^poinuric  type,    (d)  Skin  diseases,  bums,  eczema,  and  psoriasis,  may 

^  ^tiologicaf  factors,  either  by  lessening  the  skin  functions,  by  pro- 

_J*^^g  hsemolysins,  or  by  too  active  medical   treatment  (nephritis 

^^dicinalis).    (e)  Pregnancy  (v.i.)  may  result  in  nephritis.     (/)  The 

^^se  is  often  obscure;    chronic  Bright's  disease,  cardiac  aflFections, 
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and  the  dy-^cTasiip,  predispo.se  to  acute  nephritis,    (g)  Acute  neph 
may  occur  independently  of  any  known  cause;    this  primary    f* 
may  l>e  e|jidemic. 

Pathology. — Gross  changes  may  not  be  apparent  in  mild  e 
thoiigh  in   some  the  kidneys  are  swollen   from  marked   inter=*t 
exudation,  and  are  dark  and  heavy.     In  other  qbscs  the  kidne 
yt^llow-wln'te,  and  perhaps  mottled  from  small  hemorrhages, 
cedematons  capsule  strips  readily  and  the  cut  section  drips  UIo 
On  section  the  cortex  is  swollen  and  granular,  and  ils  striations 
blurred  and  pale  hi  contrast  with  the  dusky  medulla;    the  glonif 
are  frefjuently  visible  as  red  or  later  as  yellow  dots.     Without 
microscope,  lesser  degrees  of  acute  nephritis  may  Ik*  ctni fused    i^ 
fatty    or    parenchymatous    degeneration,      yficroscopic    chantjes 
usually  diffuse,     (a)   Ghmerular  changes.     Glomerulonephritis^,  e^ 
cially  described  by  Klebs,  is  caused  by  toxins  reacJiing  the  tufts  thmu^ 
the  blood  current.    It  is  best  exemplified  by  the  scarlatinal  form  if  t 
The  glomtTiilar  capillaries  show  infiltration  with  leukocytes,  nit  &lhti§l^ 
rainous  or  cellular  exudate  escapes  into  the  capsule,  and  the  v^.  * 

of  Bowman's  capsule  degenerates,  desquamates,  and  later  pr 
in  some  cases  numbers  of  red  disks  escape  with  the  serum  and  leuki 
cytes.  (h)  Tubular  changes.  Cloudy  swelling,  hyaline  and  MJ 
degeneration  occurring  especially  in  the  cortejx,  may  be  difficult  to 
differentiate  from  febrile  and  other  degenerations,  though  iiiter«titjw 
exuilation  occurs  in  every  case  of  nephritis.  In  severe  cases  some  cclb 
necrose  entirely  and  desquamate;  of  this  the  diphtheritic  form  i*  ^ 
best  type.  The  swelling  in  and  around  the  convolute*!  t  '  *  ^^^ 
cause  of  the  kidney  enlargement,    (c)   Vascular  Rmi  ititef:-  J^ 

are  essential  to  the  pathological  diagnosis  and  are  more  focal  th*iJ 
diffuse.  Serum  exudes  into  the  connective  tissue,  tufts,  and  tijM^» 
and  coagulates  in  them;  it  is  probably  the  cause  of  the  ca5ts:  leiil^j 
cj^tes  escape  into  the  parenchyma  and  interstitium,  and  • 
red  cells  also  (hemorrliagic  nepliritis).     Councilman  de>*  '^* 

plasma  cells,  which  he  thinks  are  conveyed  to  the  kicbey  from  t 
spleen  and  marrow. 

Symptoms. — The  arufd  may  be  sudden^  especially  in  cases  follo*i 
exposure.     In  other  cases  it  develops  gradually  in  f'  ? 

valescence  of  the  causal  infection  as  scarlatina »  di]  ' 

many  cases  it  may  be  unrecognized  unless  frequent  analy^^   ' 
urine  are  made,  or  until  uraMiiic  symptoms  develop* 

1.  Urinary  Findings. — («)  The  uriiu  is  decreased  to  ten  or  t 
ounces  (a  few  hundred  c.c.)  or  in  severe  cases  is  suppressmi:  t 
due  to  glomerulitis  or  stoppage  of  the  tubules  by  eoiagulated  iH^ 
and  desquamated  epithelium;  the  decrease  usually  runs 
the  intensity  of  inflammation  and  hydrops.    During  conviilt 
urine  becomes  abundant  and  clear,    (b)  Its  color  mar  range 
of  febrile  urine  to  a  dark  smoky  tinge;    it  is  seldom  ml  or 
bloody;  in  the  hiemoglobinuric  form  it  is  chocolate-colored 
specific  gravity  averages  1,025  to  1,030  and  (d)  the  r«artivKrv 
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(e)  Albuminuria  is  almost  invariable;  the  albumin  amounts  to  i  to 
1  per  cent,  and  one  to  two  drams  (5  to  8  gm.)  daily.  There  is  serum 
albumin,  considerable  quantities  of  globulin,  and  if  there  are  many 
cells  as  in  tubular  nephritis,  nueleo-albumin.  The  author  has  seen  six 
fatal  cases  of  acute  diffuse  nephritis,  confirmed  by  autopsy,  in  which 


Fio.  45. 


GMts.  1-4,  amyloid;    5,  cast,  epithelial  in  its  upper,  and  granular  in  its  lower,  part. 

there  was  no  albuminuria.  Similar  cases  are  reported  by  Quirolo, 
Henoch,  Senator,  Fermi,  Sann^,  and  others.  (/)  Urea  is  decreased 
even  to  ^  its  normal  quantity,  as  are  also  the  chlorides  and  phosphates; 
the  uric  acid  remains  normal,  and  the  xanthin  (alloxur)  bases  may  be 
increased;  for  the  molecular  constitution  of  the  blood  and  cryoscopy, 
see  Chron'IC  Nephritis,   (g)  The  sediment  in  mild  acute  tubular  neph- 

Fio.  46. 


^rn^, 


1 ,  hyaline,  with  fat  droplets  and  cells  ;    2.  hyaline,  with  leukocytes ; 
fat  droplets. 


3,  cast  with 


'^tta  consists  of  many  epitheliai  cells,  some  red  and  white  corpvscUs, 
^^  hyaline  casts,  with  crystals  of  oxalate  of  lime  and  uric  acid,  and 
^^Hetimes  haemoglobin  granules,  which  may  be  also  found  as  free 
^'^Hules.  In  diffuse  glomerular  nephritis  there  are  almost  always 
*'*rf  ceUSf  mono-' and  polynuclear  leukocytes,  epithelium,  fatty,  hyaline 
^d  granular  casts,  granules  of  fat  and  often  of  haemoglobin,  uric  and 
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calcium  oxalate  ciystmby  and  annedmes  Tarious  micrococci*  Seofttor 
maintains  that  thie  kokocrtes  from  the  kidney  are  mononuclear. 
Waxy  and  epithelial  casts  are  fonnd  only  in  the  severest  type^.  BlocxI 
and  casts  may  a|^>ear  before  and  may  also  outlast  the  albumiDuria, 
The  significanee  of  casts  (cyUndraiia)  will  be  considered  ijn<li  r  (linujic 
paFenchymatous  nephritis. 

2*  Hydrops  (Aiiaiarca). — ^This  is  often  the  first  sympium  lo  mxm 
attention,     (a)  It  occurs  about  the  ayet  early  in  the  raoniing  aod  later  ' 
in  the  day  in  other  parts,  as  the  limbs  and  external  genitalia.    k$  the 
process  advances  it  may  become  general,     ib)  It  changes  its  location 
readily,  and   with  anamia  gives  a  rather  ckaracteristic  facia,    (c) 
Anasarca  occurs  most  commonly  in  cases  due  to  scarlaiina  and  ti- 
pojfure,  rather  less  commonly  in  those  following  pregnancy,  malaria, 
alcoholism,  and  skin  diseases,  and  seldom  in  those  developing  in  sepsis, 
pneumonia,  typhoid,  or  diphtheria,    (d)  It  is  caused  by  inflammatiofi 
of  the  skin  vesseh,  is  identical  with  the  inflammation  in  the  glouienilar 
vessels,  and  is  nearly  always  associated  with  glomerulitis.     {€)  Iden* , 
tical  changes  may  occur  in  the  serous  sacs  (pleura,  pericardium,  or,] 
far  less  often,  peritoneum,  meninges,  and  joints),  mucous  memhmnul 
(glottis  or  intestinal  tract),  or  viscera  (pulmonary  or  cerebral  opderaaM 
(/)  It  parallels  the  intensity  of  the  nephritis  and  the  decrease  of  urine, 

3*  Anaemia. — Anaemia  is  often  an  early  symptom  and  \%nth  thedrop^ 
is  almost  suggestive  of  acute  nephritis.  The  red  cells  and  hiemoglobifi 
are  reduced,  the  specific  gravity  of  the  serum  is  lowered,  and  tbe 
freezing  point  is  raised  (r.  Chronic  NEPHRiTrs).  | 

4.  C&rdio-Vascular  Symptoms* — The  right   heart   may   become  &*\ 
lated.     Hypertrophy  of  the  left  ventricle  is  very  uncommon,  though  it 
was  observed  by  Riegel  and  Leube  within  ten  days  of  the  begimiing 
of  the  disease.    The  pulse  is  usually  slow  and  tense;  the  sphygmogram 
shows  increase  of  the  tidal  and  decrease  of  the  dicrotic  wave,  and  ti^ 
sphygmomanometer  shows  the  blood  tension  increased  even  to  ISO  or 
200  mm,;  these  phenomena  are  due  probably  to  vascular  contraction 
induced  by  metabohc  products  retained  in  the  blood.     The  second  J 
aortic  tone  may  become  accentuated,  and,  if  heart  fatigue  Jevetops,  I 
the  gallop-rhythm  is  heard.  J 

6.  Temperature. — Fever  and  rigors  are  exceptional.  1 

5.  Pain. — Occasionally  there  may  be  pain  and  tenderness  in  th^J 
back,  frequent  and  painful  urination,  emaciation,  and  epistaxis.   Con*  I 
stipation  is  the  rule.    The  skin  is  generally  dry.  I 

Diagnosis.— The  urinary  findings  are  characteristic:  albunm^^  J 
(q.i\)  may  result  from  other  causes,  as  fever,  amyloidosis,  or  5tA«isJ  I 
casts,  leukocytes,  epithelia,  and  even  red  cells ,  may  also  occur  In  chronic  j 
nephritis,  but  the  history  and  e%^olution  determine  the  diagnosis  M'**  j 
Differential  Table  of  Diffuse  Diseases  of  the  Kidnkv);  c^  ] 
without  urinary  findings  are  extremely  rare.  The  greatest  clanger  1*^  1 
in  the  diagnosis  of  an  acute  nephritis,  when  the  condition  is  onItj>^  I 
itcute  exacerbation  of  a  chronic  process;  fully  half  of  tlie  so-calW  ^^^^  ] 
pathic  acute  cases  which  the  author  has  seen  belong  to  tliis  category* 


WVTE  NEPHRITIS 


771 


B*5  renal  htBinaiuria  the  urine  contains  no  easts  (save  perhaps  red  cell 

^a«sts),  few  leukocytes,  and  practically  no  epithelia;    there  is  no  ana- 

P^^Tca;  the  urine  is  clear  at  one  time  and  is  laden  with  blood  at  another. 

-^rmarca  {v,8,)  occurs  in  certain  types  only  and  in  various  cachectic 

states. 

IMa^osis  of  Types.— (a)  The  kidnei/  of  pregnancy  usually  develops 
*^»i  the  last  half  of  gestation,  and  infrequently  before  the  third  month* 
rt3  pathogenesis  is  yet  vigorously  disputed,  though  toxaemia  due  to  the 
double  task  imposed  upon  the  maternal  kidneys  seems  to  be  the  most 
pi*cbable  cause.    It  has  been  suggested  that  decreased  antitoxic  activity 
of  the  thyroid  gland  is  a  causal  factor.    The  placenta  is  thought  by 
»onie  to  elaborate  toxins  (syncytiolysins).   The  urine  is  decreased,  pale, 
a^nd  of  low  specific  gravity;   it  contains  much  albumin  and  not  much 
^^tlimeut,  though  red  and  white  cells,  lymphocytes,  fatty  epithelia, 
wid  sometimes  casts,  are  found.  The  attendant  anasarca,  like  that  of 
stasis^  develops  from  below  upward.      When   retinitis  develops  its 
prognosis  is  more  favorable  than  it  is  in  other  nephritides.    The  con» 
^Isive  seizures  (eclampsia)  are  generally  unemic,  though  Ingerslev 
collected  106  cases  in  which  there  was  neither  clinical  albuminuria  nor 
r«nal  alteration  at  necropsy.    Fehling  remarks  on  the  slight  anatomical 
changes  in  the  kidney  and  on  the  fact  that  but  5  per  cent,  of  pregnant 
patients  having  nephritis  develop  eclampsia.    The  exact  explanation 
^\  ihe  convulsions  remains  obscure,  though  it  seems  that  the  brain 
Centres  during  gestation  are  unduly  susceptible  to  irritation.     The 
Embolism  of  placental  cells  in  the  brain  or  lungs  (Schmorl)  is  con- 
sidered by  some  rather  as  a  result  than  a  cause  of  eclampsia,    Zweifel 
**iaintains  that  the  oxydation  of  the  albumins  is  decreased,  the  nitrogen 
*^^tput  is  decreased,  the  ammonia  (as  in  diabetic  coma)  is  increased, 
^ftd  that  sarcolactic  acid  is  found  in  the  blood  and  urine.    The  maternal 
:^»ortaUty  is  25  to  30  per  cent.,  and  that  of  the  child  over  50  per  cent. 
•-  €rv  few  cases  develop  chronic  nephritis,     ih)  The  cholera  nephritis 
irtrenchymatous  and  chiefly  tubular.    Various  factors  are  operative, 
EoxieDiia,  arterial  aujcmia,  venous  hyperiemia,  and  heart  weakness. 
^y  some  it  is  considered  renal  ischsemia  rather  than  nephritis.    The 
^*^^,  chlorides,  calcium   and   magnesium  salts  are  decreased,  and 
^uch  indican,  aromatic  sulphates,  acetone,  and  ammonia,  are  found. 
*^e  anuria  may  last  three  or  even  fifteen  days,     (c)  H mmoglobinuTic 
^^phritU  is  probably  doe  to  hiemolysins,  which  disorganize  the  blood 
^*id  irritate  the  kidneys  by  the  haemoglobin  thus  set  free.    It  is  found 
*^  bums,  acute  infections  (typhoid,  pernicious  malaria,  scarlatina, 
yrilow  fever,  Winckel's  disease  of  the  new-bom),  exposure,  htemo- 
EwbiDCt-mia,  and  various  drug  poisonings,  notably  that  of  chlorate  of 
Wa^h,    Hsemoglobinuria,  red  disks  in  the  urine,  casts,  leukocytes, 
^thelial  cells,  and  abundant  albuminuria,  are  indicative  of  ha*mo- 
flobintjric  nephritis,  (d)  AciUe  recurrent  (chiefly  hemorrhagic)  nephritis 
**  uncommon. 

Prognosis. — ^The  prognosis  of  acute  nephritis  is  always  dubious. 
The  following  factors  are  important:    (a)  Recovery  is  usual  in  lighi 
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forms  not  involving  the  glomeruli.  Atypical  forms  are  gene 
favorable.  (6)  The  prognosis  varies  according  to  the  causal  affi 
the  scarlatinal  type  has  a  mortality  of  33  per  cent.;  the  virulence 
the  epidemic  is  an  important  factor,  as  are  also  heart  complicati 
(c)  Cornplwations  may  affect  the  prognosis,  as  (i)  intercurrent  in  ft* 
mationSj  such  as  pneumonia,  pleuritis,  pericarditis,  or  en^sipelttJ*;  (ii^ 
(Edema  of  the  pharynx,  larynx,  lungs,  or  serous  sacs;  and  (iii)  urmnia, 
which  will  be  fully  covered  under  chronic  interstitial  nephritis;  uneoiil 
is  more  often  an  adult  than  an  infantile,  and  a  later  rather  than  an  eaifl 
complication,  though  convulsions  may  be  its  first  symptom;  headae9| 
delirium,  dyspnoea,  convulsions,  coma,  and  vomiting,  are  among  tin 
salient  signs  of  uriemia. 

Course. — The  course  is  seldom  fatal  within  a  few  days.    In  gen€ 
there  are  more  recoveries  than  deaths.    The  average  duration  is  14 
than  two  weeks,  though  one  or  two  years  may  elapse  before  recove 
Convalescence  is  usually  complete,  though  gradual  transition  in 
chronic  nephritis  sometimes  results. 

Treatment. — Most  of  the  points  mentioned  will  be  considered  ma 
fully  in  the  treatment  of  chronic  nephritis,     (a)  ProphyhxiM  Is 
limited  value.     Drugs  which  irritate  the  kidneys  should  be  earefti 
avoided  in  acute  infections  or  in  pregnancy.    In  fevers,  witli  or  will 
albumin  una,  water  should  be  given  freely  by  mouth  or  by 
hydrotherapy  is  prophylactic^  save  in  scarlatina,  when  all  prev« 
seemingly  futile  and  cold  baths  are  contra -indicated-    Induction 
labor  is  indicated  in  severe  cases  in  pregnancy.     (6)  The  diM 
be  regulated.    Milk  is  a  moderate  diuretic,  is  non-irritant,  and  conti 
little  or  no  extractives  or  salt.     It  should  be  given  as  in  typhoid  ifv.] 
Thoroughly  cooked  carbohydrates,  as  gruels,  make  a  good  coinlunt 
tion  >;^ith  it.    Broths  and  beef-tea  are  to  be  avoided,  and  meats  shouk 
be  administered  only  late  in  convalescence.    Alcohol  is  contm 
save  as  exceptionally  necessitated  by  the  causal  disease. 
lute  rest  in  bed  is  imperative;  rest  w^ith  the  body  covered,  prote 
skin  and  spares  the  products  of  the  tissue  waste,  which  are  eliru 
by  the  kidneys;   the  patient  should  lie  between  flannel  blankets  tc^ 
should  be  dressed  in  flannel  nightgowns,    (d)  There  is  no  drug  wn 
affects  the  nephritis;    tannin  and  ergotin   (of  each  five  gnuns  w 
times  daily)  seem  to  restrict  renal  hemorrhage.    Salt  should  W  brpl^J 
withheld,  because  it  increases  albuminuria  and  cedema  (sec  I'KtAi* 
MEXT  OF  Chronic  Nephritis),     {e)  The  best  diurdies  are  u^ff^ 
milk,  which  flush  out  detritus  from  the  kidneys.    The  alkaline  i 
waters  seem  to  search  out  w  aste  substances  in  the  tissues  and  f* 
their  removal  by  the  kidney  (but  excessive  quantities  an?  often  p^" 
potassium  citrate  and  sodium  benzoate  are  said  to  have  the 
effect;  the  citrate  may  be  given  in  dose5  of  half  a  dram  with  swtct^ 
w^eak  lemonade.     Sweet  spirits  of  nitre  ^ss  to  3j»  q.i.d,»  is  diti 
and  also  dilates  the  bloodvessels.     All  stronger  diuretics  MXt  to ' 
avoided.    (/)  The  skin  should  receive  consideration.    Warm  haiht 
diuretic  and  stimulate  some  vicarious  elimination  through  tfe 
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Careful  covering  and  rest  in  bed  keep  the  skin  relaxed  and  not  only 

Materially  aid  its  fanction.s  but  also  relieve  renal  hyperemia-  (g) 
^ Management  of  tlie  boivels  is  as  important  aa  that  of  the  skin.    Saline 

■po/A^rvw  lowers  arterial  tension  and  aids  compensatory  elimination. 

"As  salts  often  derange  the  stomach,  an  ounce  should  be  given  by 
''^tmn  with  two  ounces  of  glycerine  and  one  of  water,  Oae-half  to 
*^i»e  dram  of  compound  jalap  powder  or  /t  grain  of  elaterin  is  indicated 
'^hm  uremia  is  immioent.  (h)  Treatment  of  urwmia  (see  Treatment 
^*  Chronic  Neporitis).  For  suppression  of  urine  a  full  warm  bath 
lasting  fifteen  to  twenty  minutes  should  be  given;  a  hot  pack  should 
k>e  applied  followed  by  wrapping  in  blankets  and  covering  heavily 
^th  a  rubber  sheet;  or  the  alcohol  sweat  or  hot-air  sweat  may  be 
given  as  described  under  Treatment  of  Cukonic  Nephritis.  Cups 
fi-pplied  to  the  back  may  divert  blood  away  from  the  kidneys,  because 

ithe  vessels  of  the  loin  anastomose  with  those  of  the  kidney.  Pilocarpia 
bydfochlorate,  gr.  J  to  J  in  adults,  and  ooe-half  as  muck  in  children. 
Causes  profuse  sweating  and  salivation  but  long  ago  the  author  aban- 
doned its  use  after  witnessing  two  deaths  from  suddeu  pulmonary 
ttdema  in  patients  with  apparently  strong  hearts;  of  course  it  should 
tiever  be  employed  when  the  heart  is  weak.  Active,  rapid  catharsis 
IH effected  by  gi>ing  two  drops  of  croton  oil  on  the  tongue;  this  may 
ke  repeated  in  tw*o  hours  if  necessary.  If  uriemic  symptoms  (in  an 
cfidematous  patient)  appear  slowly,  an  incision  two  inches  long  should 
be  made  over  the  lower  tibife  down  to  the  bone,  thereby  directly  drain- 
ing away  the  serum  with  its  retained  toxins;  this  is  better  than  the 
iiseof  small  punctures,  or  Southey's  capillary  tubes,  which  are  attended 
bvall  the  dangers  of  puncture-wounds.  If  urieniia  develops  suddenly, 
the  legs  should  be  incised  and  a  pint  or  more  of  blood  should  be 
withdrawn  from  the  veins  of  the  arm;  whether  venesection  relieves 
Uiedrculation  mechanically  or  removes  toxins  is  still  a  matter  of  theory, 
out  practically,  relief  is  often  obtained.  It  should  be  followed  by  sub- 
cutaneous normal  salt  infusions — or  plain  water  without  the  salt — 
rhich  stimulate  the  heart  and  kidneys  and  lower  the  molecular  con* 
ntration  of  the  blood.  Pleural  or  ascitic  hydrops  should  be  aspirated, 
be  heart  must  be  stimolated  by  strychnine  and  digitalis  as  in  cardiac 
^sufficiency*  though  hypodermics  are  better  than  oral  administration. 
[A  hvpodermic  of  morphine  is  beneficial  and  harmless  when  there  is 
l^^uch  dyspnoea  and  restlessness.  Chloral  and  bromides  modify  sudden 
jCoiiTulsions  (v.  Chronic  Neporitis).  (Edema  of  the  lungs  (9.  i\), 
titing,  and  diarrhoea,  are  caused  by  several  factors,  tnz.,  cardiac 
is,  uremia,  cpderaa  of  the  alimentary  mucosa,  and  the  vicarious 
^inadon  of  urea,  which  breaks  up  in  the  digestive  tract  into  irritat- 
*ttg  ammonium;  vicarious  vomiting  and  diarrhoea  should  not  be 
ptecked  at  once;  if  persistent,  the  vomiting  is  treated  as  outlined 
*^»  chronic  gastritis  (q^n,)  or  typhoid;  gastric  lavage  is  beneficial,  and 
<'ilute  hydrochloric  acid,  iij^x  to  xv,  neutraUzes  the  ammonium*  (>') 
\  h CfrnvalfMcen^e,  iron  and  other  mild  tonics  should  be  given,  irritating 
I  foods  and  beverages  interdicted,  exercise  carefully  restricted,  and  cold 
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and  exposure  should  be  avoided  by  sending  the  patient^  if  passible, 
to  a  warm  climate. 

(B),  CHROMIC  NEPHRITIS. 

Our  knowledge  of  chronic  Bright's  disease  dates  from  Richard 
Bright*s  communications  in  1827.  Aetius,  Avieenna,  Cotugno  (1770), 
and  other  writers,  mentioned  the  association  of  hydrops  and  albumin- 
uria, but  to  Bright  is  due  the  credit  of  correlating  renal  disease,  albu- 
minuria, and  dropsy;  he  also  noted  the  etiological  importance  of  atcobol 
and  cold,  as  well  as  the  cardiac  hypertrophy,  unemia,  brain  hemorrhagef 
coma,  convulsions,  blindness,  and  the  tendency  to  serositis. 

The  following  classification  of  nephritis  is  given  as  covering  t\*pical 
cases,  though  it  must  be  borne  in  mind  that  cambined  or  mvrrd  types 
are  equally  frequent.  As  a  cause  of  death,  chronic  nephritis  ranks 
sixth,  after  pneumonia,  tuberculosis,  heart  disease,  endoearditis,  m^ 
unknown  causes. 


I,  Chronic  Parenchymatous  Nephritis. 

Definition* — Chronic  Bright*s  disease,  with  special  invoh'ement 
the  parenchyma  (though  the  interstitial  tissue  is  always  afl'ected),witl 
much  albuniiTuiria,  and  with  abundant  formed  elements  in  the  urinM? 
sediment.    The  aHfection  constitutes  3  per  cent,  of  all  cases  of  Aim^ 

Etiology. — It  may  result  from  (a)  vnjtctionji,  as  tuberculosis  (whitJ 
causes  2o  per  cent.)*  malaria,  and  syphilis;  (6)  from  exposure  tfl< 
and  dampness;  (c)  from  toxic  factors,  as  alcohol  and  Iea«l,  and  1<^^ 
fre<|yently  others,  as  mercurj^  or  arsenic;  id)  from  cardiac  dwa^*^ * 
14  per  cent,  of  the.se  cases  develop  nephritis,  (e)  Exhausting  rii-^' 
charges,  suppuration,  and  ulceration  may  cause  it.  (/)  Acute  nefhrii* 
seldom  becomes  chronic,  though  it  is  a  somewhat  predisposing  hdo 
(g)  Age  and  sex  are  of  etiological  importance*  Most  casein  ocH 
between  twenty  and  fifty  vears  of  age;  it  is  rare  in  children*  MaN 
are  affected  more  often  than  females. 

Pathology.— rAree  typof  of  the  disease  exist,  besides  ihe  mis* 
forms. 

1.  The  "Large  White  Kidney"  ar  '^Inflamed  Fatty  Kidney."— Thi^ 
never  decreased  in  size  and  may  weigh  10  to  12  ounces  (3(XMo3fiO| 
and  measure  two  or  three  times  the  normal  size. 

Gross  Charactehs. — The  capsule  is  loose  and  n on-adherent j  t^ 
surface  is  smooth,  yellows-gray,  with  prominent  stellate  veins, 
sometimes  has  dots  of  hemorrhage  upon  it.     On  section  the  corte^r 
broader  than  normal,  the  striations  are  poorly  marked,  and  whence 
streaks  of  fat  may  show;    the  glomeruli  and  convoluted  tubules  ^^ 
yellowy  and  contrast  with  the  gray  bands  of  new  ly  formed  conn<*ct  ^ 
tissue.  The  medulla  shows  fewer  changes,  and  is  red,  in  sharp  coati 
w^ith  the  light  cortex. 
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MiCROBCOPic  Characters. — ^The  most  essential  change  is  hyaline 
and  fatty  degeneration  and  atrophy,  chiefly  in  the  convoluted  tubules, 
in  which  lie  desquamated  epithelia  and  coagulated  albumin.  The 
glomenili  are  always  diseased,  but  to  a  varying  degree;  they  are 
enlarged,  their  vessels  show  hyaline  and  fatty  degeneration  aod  nuclear 
multiplication;  albumin  is  found  in  their  capsules,  and  the  epithelium 
is  swollen,  fatty,  or  even  necrotic.  The  connective  tissue  is  always 
increased,  which  histologically  separates  chronic  nephritis  from  acute 
nephritis  and  mere  degeneration.  These  changes  are  never  equally 
diffuse. 

2.  The  "Large  Eed"  or  "Variegi^ted  Kidney." — Gross  Characters. — 

A  is  also   large,    but   is    firmer   than    the    kidney   just   described 

or  that  of  acute  inflammation,  for  it  has  more  connective  tissue, 

which  may  cause  some  tearing  and  loss  of  the  cprtex  when  the  capsule 

i  stripped  off.    The  surface  may  be  perfectly  smooth.    The  cortex 

is  swollen,  indistinctly  striated,  dotted  yellow  from  fatty  glomerular 

eia^iige,  or  red  from  minute  ecchymoses,  and  sometimes  streaked  yellow 

^d  red  from  similajr  tubular  changes. 

^liNUTE  Characters. — ^These  are  essentially  those  of  the  large 
wliite  kidney,  with  the  exception  that  fatty  degeneration  is  less  marked, 
ftttci  connective  tissue  alteration  and  hemorrhages  are  more  conspicuous. 
3.  The  Secondary  Contracted  Kidiiey. — ^This  form  may  develop 
after  a  year  or  two  from  the  above  forms.  Some  consider  it  a  primary, 
independent  form. 

Gross  Characters. — It  is  seldom  decreased  in  size  and  may  be  as 
lai'ge  as  the  "large  white"  or  "large  red  kidney";   the  name  refei^ 
ia.tlier  to  its  connective  tissue  than  to  any  visible  renal  shrinkage. 
VYxe  capsule  is  adherent  in  places,  and,  when  stripped,  tears  off  small 
areas  of  the  renal  substance.    The  surface  is  rough  and  shows  in  some 
places  reddish  depressed  areas  (fibrous  contraction  or  granulations, 
and  parenchymatous  atrophy)  and  in  others  yellow  areas  (which  are 
more  normal,  though  fatty).    Section  shows  decrease  in  the  cortex, 
corresponding  to  the  reddish  foci.     It  differs  from  the  genuine  con- 
tracted kidney  (primary  interstitial  nephritis)  in  the  following  respects: 
it  is  secondary,  much  more  rapid  in  development,  contains  fewer 
^sts,  is  more  yellow,  and  its  red  granulations  and  yellow  prominences 
are  larger. 

Minute  Characters. — Epithelial  changes  resemble  those  of  the 
two  fonns  described.  The  membrana  propria  of  the  tubules  thickens, 
*^eres,  and  obHterates  many  tubules.  The  glomeruli  collapse,  thicken , 
^^^  shrink  to  small  dark-gray  granular  bodies,  which  sometimes 
^Icify.  The  retracted  areas,  capsular  adhesions,  and  cortex  shrink- 
*8^»  correspond  to  connective  tissue  contraction. 

Symptoms. — ^The  onset  is  in  most  cases  gradual  and  in^idioiis,  the 
^rtiest  symptoms  being  loss  of  strength,  pallor,  emaciation,  simple 
^^Une  of  health,  indigestion,  anorexia,  headache,  shortness  of  breath 
^  Exertion,  or  chronic  bronchitis.  Sometimes  there  is  tenderness  over 
^^  kidneys. 
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1.  Urinary  Findings, ^Except  in  the  secondary  contncled  kiJi^ej 
(o)  the  urine  is  decrviuscd  to  seven  ounces  or  a  quart  {200to  l^OOOcx.j; 
(fc)  the  color  is  dark  yellow-red,  opaque,  or  rarely  smoky;  the  uiutta 
are  held  in  suspension  by  the  albumin;  sometimes  its  surface  w  si 
mering  from  fatty  cells  and  casts;    (c)  the  specific  gravity  is  1,020 '    _ 
1,040  and  {d)  the  reaction  is  acid;   {e)  albumin  is  almost  never  absent* 
is  vwre  abundant  in  ike  day  time  than  at  night,  and  amountit  to  1  to  3 
per  cent,  and  one-half  to  one  ounce  (15  to  30  gm.)  daily;  it  coats  ih^ 
bubliles  formed  by  agitation  of  the  specimen  and  preserves  thera  foT 
a  long  time,     (/)  The  absolute  amount  of  solids  is  generally  decTcmr^  l 
for  example,  the  urea  (which  normally  constitutes  90  per  cent  of  tt^^        ' 
nitrogen  output  and  amounts  to  about  an  ounce  [35   gms.]  dailjr  ^» 
kreatin,  and  sodium  chloride,  are  decreased,  and  the  freezing  point  *=»i 
the  urine  is  lowered  (iKi,),    (g)  The  sediin^nt  is  abundant,  and  hyaUii  ^f 
granular,  fatty,  and  epithelial  casts  abound  (first  noted  by  Simon  ar*.  *i 
Nasse);   coarsely  granular  and  waxy  casts  appear  late  in  the  disea-^-^^; 
the  granular  tj^e  is  due  chiefly  to  fat  particles,  which  may  darken  t^^ne 
casts.     They  liave  l>een   long  regarded  as  significant  of  nephritis- 
Key,  Nothnagel,  Rosenstein,  and   others   afterward,  observed   th^^^il^H 
occurrence  in  the  urine  of  otherwise  normal  individuals,  and  of  la^^t^H 
there  has  been  a  tendency  to  underestimate  their  importance.    Accord- 
ing to  Senator,  casts  originate  in  the  kidney  chiefly  from  epitheLSmI 
cells,  and  always  indicate  some  renal  disease.    They  may  be  dissol^^cd 
in  the  bladder  by  the  pepsin  contained  in  the  urine  (Sehrwald),    I^uk< 
cytes  and  fatty  epithelia,  and,  in  some  forms  of  nephritis,  red  ceU^* 
occur  in  considerable  amounts.     In  Ackermanri*s  case  no  casts  w^rc 
found  in  the  urine,  but  were  found  in  masses  in  the  renal  pelvis  at 
necropsy. 

In  the  secondary  contracted  kidney  the  urinary  findings  ore  the 
same  except  that  the  urine  amounts  to  three  pints  or  two  quarts  (1,500 
to  2,000  c.c),  is  clearer,  is  somewhat  lower  in  specific  gravity,  aad 
contains  somewhat  less  albumin  and  casts. 

2.  (Edema. — (Edema  is  verj^  frequent.    Its  absence  argues  for  little 
glomerular  involvement.     It  commences  abovi  the  eyes^  changes  itMi 
location  readily,  and  is  at  first  evanescent,  but  soon  beemntJi  geii/f(i*fl 
obstinaie,  and  ominous.     It  is  more  pronounced  in  the  "large  white 
kidney  **  than  in  other  t}Tpes  and  increases  as  the  urine  decreases.  Tb« 
puffy  eyes,  pale  swollen  cheeks,  dull  expression,  distended  abdoflJ^* 
and  shapeless  wTists  and  ankles,  often  tempt  one  to  a  snap  diagnosis 
The  serous  and  mucous  membranes  are  similarly  involveii,  though  tt>  • 
lesser  degree,  and^  also,  as  possible  terminal  events,  pulmonan*  orci»'^ 
bral  fcdema  may  develop.     (Edema  is  caused  (a)  by  hypalbumittO^* 
and  hydrtemia  of  the  blood  (Bright's  theory),  or  (6)  by  alterations  »^ 
the  vessel  walls,  i.e.,  abnormal  permeabilityi  a  theory  advanced  t^J 
Cohnheim  and  Lichtheim. 

3.  An»mia, — Antcmia  distinguishes  chronic    parencbvmatous  ^^^ 
phritis  from  the  genuine  interstitial  type.    There  is  il^i  ntic:^ 
of  urea,  uric  acid,  and  chlorides;  sometimes  the  blood  i 
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4.  OardioT&scttlar  Findings* — ^The  pulse  is  more  often  small,  softi 
tpid,  and  associated  with  a  weak  apex,  iodicating  dilatation,  than 
t:^ri^  and  associated  with  a  loud  second  aortic  tone  and  strong  apex, 
indicating  hypertrophy.  Secondary  contraction  and  mixed  nephritis 
w^re  h*kely  to  develop  findings  similar  to  those  of  the  genuine  inter- 
stitial nephritis;  Senator  finds  hypertrophy  with  dilatation  (eccentric 
Ixypertrophy)  in  parenchymatous,  and  simple  or  concentric  hypertrophy 
in  interstitial  nephritis.     Myocardial  degeneration  is  common. 

Complications,  and  OauseB  of  Deatli.~(a)  Mara.Hmnjt  results  from 

t-Vie  anfiemia,  indigestion,  diarrhcea,  cedema  of  the  alimentary  mucosa 

or  its  irritation  by  decomposed  urea*     (6)  Intercurrent  infectwn^  may 

^''^sult,  as  inflammation  of  the  pleurae  or  pericardium,  celluhtis,  and 

Especially  pneumonia;   in  one  instance  the  writer  saw  acute  necrosis 

^TiA  sloughing  of  the  scrotum,  after  which  the  patient  improved  re- 

^i^arkably;    many   pneumonia   deaths   really   result   from   nephritis. 

Other  complications  are  (c)  wdcmu  of  the  lungs,  larynx,  serous  sacs, 

^nd  extremities,  impeding  respiration  and  obstructing  the  arterial  flow 

*n  the  peripheral  vessels;    (d)  hemorrhages  (in  8  per  cent.)  in  the  brain 

^^  other  organs;    (e)  retinitU  (in  18  per  cent.);    (/)  urwmia,  with  its 

f^Umerous  nerv^ous,  circulatory,  and  digestive  symptoms  (ik  Inter- 

^TiTLiL  Nephritis);  (g)  acute  exacyerbaiiom^,  particularly  in  the  chronic 

hemorrhagic  type;  and  (A)  cardiac  insufficiency. 

INagnosis. — The  diagnosis  rests  upon  three  cardinal  symptoms; 
'a  j  the  urinary,  which  are  characteristic  when  twenty-four-hour  speci- 
ttiens  are  carefully  and  repeatedly  examined  in  every  case  coming 
ttnder  our  care;  (fc)  the  anasarca,  which  is  usually  present,  though 
sometimes  absent  in  secondary  contracted  kidney  and  in  Wagner's 
Hemorrhagic  type;  and  (c)  the  anfrmia.  {For  difjerentiaiion,  see 
DiFFEREXTiAL  Table  of  Diffuse  Renal  Diseases,  pages  79f)-797.) 
Prognosis. — Though  some  cases  which  suggest  an  arrest  of  the 
prtKess  are  found  at  autopsy,  and  some  cases  may  recover  after  a 
year  or  two,  the  cHnical  course  is  usually  progressive  and  fatal.  Dropsy 
Ujmtlly  causes  death  in  a  few  months  to  a  year,  though  the  author  has 
Seen  three  typical  cases  apparently  recover  after  two  and  a  half  years; 
^eae  cases  did  not  result  from  acute  infections  like  the  cases  of  recovery 
^ftcr  one  to  two  years  reported  by  Senator  and  Rosenstein,  The 
^tjtlook  is  slightly  better  in  children  than  in  adults.  The  **  large, 
^*^kite  kidney'*  causes  death  in  one-half  to  one  year,  the  ** large,  varie- 
R^M  kidney"  in  one  and  a  half  to  three  years,  and  the  secondary 
^titracted  kidney  in  one  and  a  half  to  three  years.  The  treatment 
^  (Xjnsidered  under  chronic  interstitial  nephritis  {q.v.). 

n.  Chronic  Interstitial  Nephritis. 

Definition. — A  primary,  interstitial,   contracting  sclerosis  of  the 

Wtiney,  characterized  clinically  by  abundant  urine  of  low  specific 

gravity,  with  small  amounts  of  albumin  and  few  cellular  elements;  and 

1 4r  marked  cardiac  hypertrophy,  arteriosclerosis,  retinitis,  and  uraemia. 
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This  genuine  contracted  kidney  (primary  contraction)  must  not 
confused  with  secondary  contracted  kidney,  arteriosclerotic  conti 
tion,  embolic  contracion  or  the  contraction  resulting  from  a^scend 
infection — c.  g.^  cystopyelonephritis. 

Frequency.— In  ten  years  Eichhorst  treated  31,562  caj*es,  of  wh 
409  (1.4  per  cent.)  had  contracted  kidneys;  he  finds  this  form  six  | 
a  half  times  as  frequently  as  the  parenchymatous  form,  though 
us  the  latter  is  at  least  ef|ually  fref|uent. 

Etiology. — The  etiology  is  essentially  that  of  artefio^clerosU^ 
which  contracted  kidney  has  a  three-fold  relation :   (a)  arlerioselen 
may  cause  the  arteriosclerotic  kidney;    (b)  contracted  kidnt^* 
cause  arteriosclerosis;  or  (c)  both  may  result  from  an  .  cat 

The  noxa  or  toxin  reaches  the  kidney  through  the  bIo»r  un. 

The  disease  may  result  from  (a)  chronic  alcoholism,  especially  w 
combined  with  exposure  or  over-eating;    (fc)  chronic  Irad-poutimi 
proven  to  be  a  cause  by  clinical  and  experimental  evidence  (l^ancerei 
and   Ollivier);    (c)  gout  (Todd),  caused  by  uric  or  oxalic  acid 
the  alloxur  bodies;    [d)  syphilU;    ie)  diabetes  (Senator),  rauM**! 
sugar,  acetone,  oxybut^Tic  acid,  or  kreatin;    the  diabetes  lessens 
ceases  when  induration  develops;   (/)  age;  it  begins  l)etwe^n  the  i 
of  thirty  and  fifty,  and  is  clinically  manifest  after  fifty  years  of 
Sawn^^er  collected  24  cases  in  children,  13  of  whom  were  under 
years,     (g)  Sex  is  an  etiological  factor*    The  disease  is  two  to  th 
times  as  frequent  in  men  as  in  women*     In  the  infantile  form 
eases  occur  in  girls.     (A)  Other  infrequent  cati^ses  are  acute  nephri 
the  kidney  of  pregnancy,  hereditary  tendency  as  in  Dickinson's  sel 
through  four  generations,  and  endocarditis, 

Pathology.^It  is  undecided  whether  the  process  is  inflamnuill 
or  atrophic;  Weigert  Ijelieves  that  cellular  degeneration  oceuis  I 
and  imiti ration  follows. 

Gross  Pathologry* — (a)  The  kidneys  are  cotitracied  even  to  one^thi 
their  original  size  and  may  weigh  but  1.6  ounces  (50gm*).orO,6oani 
(21  gm.);  contraction  is  rarely  symmetrical  in  both,  (&)  Their  t^fl 
sistence  is  imrea^ed.  (c)  The  capsule  is  thick,  tendinous,  wrioUl 
vascular,  and  adheraii,  and  strips  off  particles  of  cortex  v  '  njovt 

(rf)  The  surface  is  uneven;  there  are  small  reddish  or  s»  .  p* 

prominences,  measuring  0*5  to  5  mm.  and  representing  the  mfl 
normal  tissue;  the  paler  retracted  areas  are  fibrous  retractioti.  ' 
Small  cyats  are  frequently  found,  usually  with  clear  contents;  til 
vary  in  number  and  their  size  ranges  from  that  of  a  pin-point  to  til 
of  a  cherry;  they  apparently  result  from  glomerular  and  '  *"" 
constriction  by  connective  tissue  (retention  cysts).  (/)  On 
cortex  is  shrunketi,  even  to  1  mm.,  is  irregular  and  gray  from 
connective  tissue.  The  medulla  is  less  changed,  though  ab*>  sh 
pale  fibrous  lines  alternate  with  red  dilated  vessels;  uric 
calcium  salts  are  deposited,  (g)  The  pehns  is  lar^  anil  mi 
surrounds  the  kidney. 
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^m       Mifiute  Pathology. — -The  changes  are  largely  cortical,  focal,  asym- 
^^ metrical,  and  interstitial     ia)  The  glomertdi  early  contain  round  cells, 
xiticlear  increase,  desquamated  celts,  and  albumin;   later  they  atropkt/ 
from  degeneration  of  the  afferent  artery;  multiplication  of  cells  is  noted 
t>ctween  the  loops,  and  hyaline  change  occurs  in  the  glomerular  vessels; 
xn  the  extreme  stage  the  glomeruli  become  hy aline  and  fibrous;  some 
tiafts  remain  normal  and  others  may  visibly  hypertrophy,  Sabourin/s 
^compensatory   adenomata,     {b)  The  epitkrliuin  is  always  changed, 
though  much  less  than  in  parenchymatous  forms;  in  the  sunken  areas 
Hx^ny  tubules  disapipear,  antl  degenerated  cells  are  seen  in  the  pro  mi- 
ll ^nt  surface  granulations;  in  the  medulla  the  collecting  tubules  are 
l^^r^getf  even  cystic,  and  are  filled  with  colloid  materiah    (€)  The  coti'- 
^'^-^dive  tissue  is  increased  everywhere,  hut  more  in  the  cortex  than  in 
tlxe  medulla;  round  ceil  iniiltration  occurs  early  and  induration  late; 
t\xG  vessels  are  sclerotic  in  all  their  coats,  but  especially  in  the  intima, 
^nd  many  writers  consider  that  the  vascular  changes  are  the  earliest 
^ticl  causative  alteration. 

Sj^nptoms. — Long  latency  for  years,  insidious  onsets  and  protracted 

C€>fnptnsatwn  by  heart   hypertrophy^  are  characteristic  of  this  type. 

^lany  cases  are  first  discovered  during  an  acute  infection,  as  pn^u- 

,      'monia;    they  may  be  found  on  examination  for  life  insurance,  or  at 

fe^^be  coroner's  autopsy  after  acci<lcnts.     It  may  appear  to  be  a  phys- 

^Hiological,  intermittent,  or  cyclic  albuminuria.    Polyuria,  cardiac  symp- 

^■^oms,  retinitis,  indigestion,  or  depreciation  of  health »  may  te  the  first 

^^Sx-mptoms,     The  oedema,  pronounced  urinary  findings   (in  a  single 

^  peri  men )    and   anaemia   of  chronic   parencliymatous   nephritis,   are 

^^Idom  conspicuous  and  almost  never  early  symptoms  in  this  type. 

T^ht*  condition  may  be  first  declared  by  heart  incompetence,  uremic 

^oma,  or  convulsions. 

1.  Urinary  findinga  are  generally  the  earliest  signs.  Twenty-four- 
«^Our  specimens  should  be  examined  (with  a  fresh  specimen  for  micro- 
scopic examination)  repeatedly  in  doubtful  cases*  (a)  The  amount, 
^'hich  is  at  first  normal,  is  gradually  increased  (polyuria)',  this  is  a 
'^•^ueut  cause  for  cousnlting  the  physician.  The  urine  is  also  passed 
^<>o  frequently  (pollakiuria),  especially  at  night;  this  is  always  sus- 
I  picious  when  the  prostate  is  normal.  In  well-ileveloped  cases  it  totals 
'        *Wo  to  three  quarts  (2  to  3,000  c.c),  rarely  more,  though  8  to  10  quarts 

8*8  lo  10,000  c-c.)  were  passed  in  a  case  of  Lecorcht^  and  Talamon  and 
^2  quarts  in  Bartel's  case.     (6)  It  is  pale  and  (c)  weakly  acid,     (d) 
*^lie  specific  gravity  averages  1,010  (1,005  to  1,012).    (e)  Apermmient 
joam   due  to  the  albumin    is  frequent.     (/)  Albumin  is  present  in 
*^/  cases,  but  is  not  abtindanf:    the  merest  traces  are  found  up  to 
S  grains  (0.5  gm.)  pro  mille,  and  a  daily  total  of  one-half  to  one  dram 
l2to  5,  rarely  10  gm.).     It  is  often  absent  in  single  specimens,  espe- 
rially  in  the  morning,  whence  a  twenty-four-hour  specimen  should 
•Iway.H  be  examined.    Delicate  tests  (v,  ALBirMiNURiA)  are  often  neces- 
^fj»    It  may  appear  only  after  eating,  exercise,  excitement,  or  fatigue, 
^H    whence  its  greater  frequency  toward  night;    it  may  increase  after 
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dyspepsia  or  bronchitis.    Senator's  statement  that  its  alleged  abs^m 
is  due  to  an  arteriosclerotic  kidney  and  not  to  interstitial  nephrii 
is  not  invariably  correct,  according  to  personal  experience.    Albumii 
una  may  be  absent  for  weeks  or  months,     {g)  Solids  are  decrease 
i.  ff,,  the  urea,  uric  acid,  ammonium,  chlorides,  and  phosphates,    T' 
determination  of  the  freezing  point*  ctyoscopy^  was  lirst  employed 
Kordnyi  to  estimate  the  amount  of  soluble  molecules  in  the  hh 
and  urine*    The  blood,  when  there  is  deficient  renal  excretion,  free^^^^^ 
at  a  lower  point,  because  its  molecular  concentration  is  greater;    t 
point  is  0.56°  C.  (with  (102"^  physiological  variation  in  either  directio: 
lower  than  that  of  distilled  water.    The  urine  freezes  at  a  higher  po 
than   normal,  as  its  molecular  concentration  is  less.     Normal  uri 
freezes  at  0.9°  C,  lower  than  distilled  water;  in  chronic  nephriti.^    "t 
urine  freezes  at  0.5  or  even  0.2^  below  that  of  water.     The  smal 
the   molecules,  the  greater  their  influence  in  lowering  the  freezi    ^'f 
point;  the  chloride  molecules  are  more  potent,  therefore,  than  tlmc--^fle 
of  the  urea  group.     Increased  molecolar  concentration  of  the  bl 
usually  (not  always)  indicates  disease  of  both  kidneys.    Cabot  recetm 
concluded  that  crj^oscopy  is  of  no  great  value  in  medical  cases*       C 
The  rapidity  of  dimination  is  decreased.     Methylene  blue  was   ^ 
ployed  by  Achard  and  Castaigne  (1897)  to  test  this  point.     One  ctm 
centimeter  of  a  5  per  cent,  aqueous  solution  is  injected  subculaneou^^'^i 
normally  it  should  stain  the  urine  in  one-half  to  one  hour,  reac^m      * 
maximum  in  three  to  four  hours,  and  cease  in  thirty-six  to  scvi 
two  hours;  elimination  maybe  nearly  or  even  more  rapid,  in  chit:^^ 
parenchymatous,  but  it    is  much  slower  than  normal  in  interst£ 
nephritis  (Bard).    The  permeability  of  the  kidneys  may  also  be  tc^^^^ 
by  a  hypodermic  injection  of  one  cubic  centimeter  of  a  one^fc^^" 
per  cent,  solution  of  phloridzin  (Achard),  which  produces  glycosi-*^'?* 
in  normal  kidneys;    phloridzin  glycosuria  is   reduced   or  absent.      ^ 
interstitial  nephritis.    A  dilution  test  may  be  made.    Drinking  of  lim^^l^ 
amounts  of  water  raises  the  freezing  point  of  the  urine  to  0.3, 0.IS  *  ^^ 
0.1*^,  in  interstitial  nephritis  and  in  health,  but  does  not  raise  it  in  f:^^' 
enchymatous  nephritis,     (i)   Th^  sedimeni  is  scanty  absent,  or  cmi"^  ,*^ 
obtained  only  by  the  centrifuge.     Hyaline,  granular,  and  cpitli«^\*^ 
casts,  are  found  in  small  numbers  when  the  light  is  moderated  by 
diaphragm;    the  granular  form  is  found  in  some  cases  only 
repeated  search;  the  granular  casts  are  often  wide,  originating  in 
dilated  tubules  of  the  medulla.    A  few  epithelia,  leukocj-tes,  and  cm 
of  uric  acid  and  oxalate  of  lime,  are  found.    Red  celU  are  infreqti^^^ 

The  urinar}^  findings  are  somewhat  modified  by  intert*urrt?nt  ui 
fever,  and  heart  failure,  all  of  which  concentrate  the  urine, 
specific  gra\nty,  and  deepen  its  color. 

2.  Oardio vascular  symptoms  were  noted  by  Bright,  but  ibetr 
ficance  was  first  established  by  Traube.     They  appear  in  50  to 
per  cent,  of  cases,  and  later  than  the  urinary  findings.    Cardim  ^y^T^ 
trophy  is  more  quicUy  detected  clinical!)'  than  pathologically,  espcd^^v 
in  the  young,  because  the  urine  is  increased  enriy  befoi 
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signs  of  hypertrophy  prevail,  and  again  because  concentric  hyper- 
trophy is  present  long  before  dilatation  appears.     Emphysema  may 
obscure  the  precordial  evidences  of  hypertrophy,  such  as  the  heaving 
apex  heat,  and  one  must  therefore  depend  on  the  evidences  presented 
by  the  tense  pulse,  the  hardness  of  the  arteries,  the  sphygmographic 
tracings  with  a  square  apex,  the  loud  ringing  second  aortic  tone,  or 
other  manifestations  of  increased  arterial  tension,  as  epistaxis,  vertigOy 
he&dache,  tinnitus,  palpitation ,  or  cardiac  asthma.   Strassburger,  SaUi, 
and  Fellner,  estimate  the  normal  systolic  blood  pressure  at  125  mm. 
and  the  diastolic  at  29  mm. ;  in  interstitial  nephritis  the  systolic  pres- 
sure may  mount  to  200  mm.  or  more.    High  tension  is  one  of  the  most 
constant  and  early  symptoms;  its  early  occurrence  leads  some  writers 
to    incorrectly  regard  contracted  kidney  rather  as  a  disease  of  the 
»i^eries  than  of  the  kidneys.    The  cause  of  the  hypertrophy  is  not 
definitely  known;  theories  of  mechanical  obstruction  to  the  blood-flow 
py    the  renal  contraction,  and  of  vasomotor  constriction  excited  by 
^'^^amed  waste  substances,  have  been  advanced.    Though  hypertrophy 
sHoiild  be  looked  for  in  interstitial  rather  than  in  parenchymatous 
^^I>liritis,  it  must  never  be  forgotten  that  the  two  types  often  mingle 
'^i'tlthe  urinary  findings  of  the  "large  white  kidney"  and  the  cardio- 
^*s<;ular  findings  of  a  renal  contraction.    In  the  last  stage  of  contracted 
^iciney  the  hypertrophied  heart  weakens,  the  pulse  tension  falls,  the 
^I>«x  becomes  weaker,  a  systolic  murmur  appears  from  myocardial 
^Insufficiency,  and  Potain's  gallop-rhythm,  a  sign  of  heart  fatigue,  is 

3.  RetinitiB  may  be  the  first  declaration  of  the  disease,  and  may 
^iome  under  the  observation  of  the  ophthalmologist.    It  occurs  more 
frequently  than  in  any  other  renal  lesion,  22.4  per  cent.  (Groenauw) 
to  28  per  cent.  (Eates).    Its  various  forms  are  stellate  white  areas  of 
fatty  and  fibrous  tissue,  a  white  zone  surrounding  the  disk,  degenera- 
tion of  the  disk,  retina,  or  of  both  together,  "flame-like"  hemorrhages, 
®Jid  the  choked  disk  whose  large  veins  are  compressed  where  the 
arteries  cross  them.    (See  Plate  VI,  Fig.  8.)   The  retinitis  albuminurica 
^  iiot  specific,  identical  findings  occurring  in  other  conditions. 

^«  Ursmia  is  the  most  dreaded  and  frequent  complication;  its 
'^ture  and  immediate  cause  are  unknown;  it  can  only  be  stated 
^hat  it  is  an  auto-intoxication,  due  to  disturbance  of  renal  function, 
Ej^bably  with  retention  within  the  blood  of  nitrogenous  substances. 
r^ither  explanations  are  wholly  theoretical,  such  as  decreased  alkalin- 
^y  of  the  blood  (acidosis);  failure  of  the  normal  "internal  secretion" 
^^  tbe  kidney;  the  toxic  action  of  abnormal  products  of  metabolism 
^  breaking  up  of  the  proteids,  resulting  from  destruction  of  the  renal 
^S3\t^  (nephrolysins,  Ascoli);  it  is  not  due  to  retention  of  urea  alone, 
^^^  to  mechanical  conditions  alone,  as  oedema  or  anaemia  of  the  brain. 
^  ^^curs  most  often  in  chronic  interstitial,  next  in  acute,  then  in  chronic 
Parenchymatous  nephritis,  and  is  much  less  common  in  other  diseases 
^'  the  urinary  tract,  as  pyelonephritis,  etc. 
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Unemic  symptoms  may  be  acute  or  cbrunie,  but  will  be  a 
as  nervous,  respiratory,  cardiac,  and  digestive. 

Nervous  St^iptoms. — (i)  Acute  convuhimis  (eclaiupsia)  are  due 
to  irritation*  of  the  cortex  by  toxins;  they  closely  resemble  the  epi- 
leptic attack.  There  are  usually  prodromes,  as  pain  or  pressurr  in 
the  head,  migraine,  neuralgia,  insomnia,  vertigo,  ^isual  disturbance, 
tinnitus,  nausea,  vomiting,  or  dyspnoea;  there  is  usually  no  ** epileptic 
cry.**  In  less  than  a  day  clonic  or  tonic  convulsions  appear,  usually 
generalized  (sometimes  Jacksonian)  and  involving  especially  the  flexor 
or  extensor  muscle-s  of  the  arms  and  legs;  the  abdomen  is  retracted; 
there  are  dyspnoea,  cyanosis,  and  involuntary'  evacuations;  the  reflexes, 
especially  the  patellars,  are  increased;  the  pupils  are  ^^-ide  and  without 
reaction;  the  pulse  is  full  and  slow  before  the  attack  but  becomes 
rapid  during  the  convulsions.  The  skin  becomes  covered  with  swent 
and  the  temperature  is  usually  elevated.  The  con\"ulsions  cease  afte 
fifteen  to  thirty  minutes  and  coma  intervener,  during  which  the  con-*^  ^^_^ 
vidsions  may  recur.  Death  is  the  usual  outcome,  but  recovery  i_^^3 
possible,  as  in  one  of  the  author's  case^  in  which  the  anterior  thir^* — ^ 
of  the  tongue  w^as  bitten  off.  (ii)  Other  motor  manifejttation^.  TI 
most  concise  general  statement  regarding  ura^mic  nervous  phenomei 
is  as  follow^s:  paralysis  affects  especially  the  sensorium,  to  a  less^t-r 
degree  the  special  senses,  and  rarely  motility;  irritaiian  seldom  affec^r^^t-s 
the  sensorium  (e.g.,  produces  delirium),  it  principally  acts  upon 
motor  paths  (convulsions)  and  very  seldom  upon  the  special  sens" 
Uraemic  convulsions  are  usually  general  but  may  resemble  fo<z^-^J 
symptoms,  such  as  convuIsiotuH  of  only  half  the  body^  for  instance,  ^>f 
one-half  the  tongue,  of  the  left  arm  and  leg,  or  deviation  of  the  hes^a 
to  the  left.  They  may  rarely  occur  with  convergent  strabismus,  fac:m  ^* 
spasm,  Jacksonian  epilepsy,  nystagmus,  tremor,  localized  trembli«ag 
and  twitchings,  muscular  cramps,  gi-inding  of  the  teeth,  tetanic  co^*^" 
vulsions,  trismus,  convulsions  on  one  side  and  contractions  on  tl^^ 
other,  rigidity  of  the  neck  or  opisthotonos.  In  seven  case-s,  seen  by  1 1^^* 
author,  the  symptoms  were  those  of  an  acute  focal  brain  legion;  i>^ 
twOf  which  were  treated  by  lumbar  puncture,  relief  wa^  immediate. 

Paralyses  in   unrmia  are  infrequent,  are  chiefly  transitorj"  her:x^u- 
plegias  and  are  due  to  cerebral  ctdemat  capillaiy^  hemorrhage,  soften ix^^i 
apoplexy,  inflammatory^   foci  or  cortical   overstimulation   by  toxm»» 
Hemiplegia  may  occur  with  aphasia,  amnesia,  deafness,  crossed  ot*t:ilo* 
motor  paratysis,  glossoplegia,  or  conjugate  deviation  of  the  eyes.    ''i^li<* 
author  has  reported  five  cases  in  w^hich  urjemia  resembled  meotngi  ti^ 
very  closely.    Other  cases  have  been  suggestive  of  brain  tumor,     (ii*} 
Acute  coma  often  occurs  without  antecedent  eclampsia,  being  precerfe</ 
by  headache,  stupor  or  apathy ;  coma  may  last  for  days  or  even  montli^". 
(iv)   Psychical  symptoms.    One  of  the  most  common  chronic  symptr^fxii 
is  a  characteristic  restlessness  and  anxiety.     Obstinate  headache  of    a 
dull,  throbbing  nature  is  common  j  it  often  begins  in  the  early  monn- 
ing:  it  may  be  occipitial,  or  hemicranic.    hisoninia  is  common,  tbou^I^ 
during  the  day  the  patient  is  often  sleepy.    Delirium  and  mta^  fc-*^ 
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more  frequent  in  chronic  nephritis  in  adults  than  in  juvenile  cases; 
melancholia  and  delusional  insanity  occur;  these  mental  states  may 
assume  medico-legal  importance  as  to  the  testamentary  capacity  of  the 
patient,  (v)  Special  senses.  Sudden,  complete  and  bilateral  blindness 
is  cortical  in  origin;  this  amaurosis  may  be  an  initial  symptom;  there 
are  usually  no  retinal  findings  and  the  condition  lasts  but  a  few  hours, 
though  in  exceptional  cases  oedema  of  the  disk  (Schmidt),  or  even 
choked  disk  is  found.  The  pupils  are  wide  and  without  reaction  in 
acute  eclampsia,  but  are  small  and  mobile  in  chronic  uraemia.  There 
'nay  be  sudden  or  gradual  uraemic  deafness  and  tinnitus  aurium. 

Respiratory  or  Cardiac  Symptoms. — Dyspnoea  is   very   com- 
mon.   It  is  sometimes  toxic  and  central,  occurring  in  close  parallelism 
^th   cerebral   manifestations.     In   other   cases   asthma   ursemicum 
develops  when  the  mind  is  absolutely  clear,  and  it  is  then  correctly 
'^ferrcd  to  the  heart.     Prodromal  slowing  of  the  heart  to  40  to  60 
treats  is  frequent  in  incipient  uraemia.    The  dyspnoea  may  be  continu- 
ous or  paroxysmal  and  is  often  nocturnal.    Cheyne-Stokes  breathing 
P^^^y  develop  in  the  day  time  or  during  sleep  and  is  always  an  un- 
»a.vorable  sign,  though  recovery  is  possible.    Obstinate  hoarseness  and 
^  i^re  form  of  laryngeal  spasm  are  recorded. 

OiGESTiVE  Symptoms. — ^These  rank  second  to  the  nervous  symptoms 
^'^    frequency.    The  breath  is  often  offensive  and  sometimes  has  an 
^^or  of  urine,  which  condition  Senator  refers  to  trimethylamine;   he 
Considers  it  of  poor  prognostic  value,  for  it  often  precedes  eclampsia. 
The  tongue  is  foul,  the  mouth  is  inflamed  and  the  saliva  is  frequently 
w^creased.    Nausea  and  vomiting  are  partly  central  and  partly  local 
txx>m  decomposed  urea,  eliminated  vicariously  into  the  stomach;  the 
same  may  be  said  of  hiccough  and  diarrhoea.    All  these  symptoms  may 
"e  very  acute.    Diarrhoea  may  be  serous  or  dysenteric  from  the  Bac. 
dysenteriae  (Flexner).     Mathieu  and  Roux  in  a  recent  study  of  23 
cases  of  "uraemic  ulcers"  found  them  chiefly  in  cases  of  advanced 
Nephritis  in  subjects  under  twenty  years  old;  they  rarely  occur  in  the 
stomach;  diarrhoea  is  common,  but  bowel  hemorrhage  and  constipa- 
tion are  rare.    They  are  seemingly  produced  by  necrosis  due  to  tox- 
aemia, though  sometimes  secondary  to  submucous  hsematomata.    Heal- 
^^g  is  very  rare  and  the  prognosis  is  almost  always  unfavorable. 

6.  Other  Complications  and  Symptoms. — (a)  Various  hemorrhages 
^^^^;  of  the  brain  in  7  to  17  per  cent,  of  cases;  also  in  the  dura, 
^^n,  nose,  bronchi,  stomach,  bowels,  uterus,  conjunctiva  or  retina. 
J^he  author  has  observed  9  cases  of  profuse  gastro-intestinal  hemor- 
rhages in  ursemic  subjects.  (6)  Inflammations  may  develop.  Chronic 
"^^nchitis  always  suggests  kidney  disease.  Pericarditis,  pleuritis,  and 
P*ieumonia  especially,  may  develop  as  terminal  infections.  A  large 
^^niber  of  deaths  from  pneumonia  is  due  to  nephritis  which  was 
Pj'^viously  unnoticed.  Laryngitis  and  acute  (inflammatory)  oedema 
^ttidis  may  occur,  (c)  (Edem^  is  a  late  symptom  and  results  not 
*?^^  the  nephritis  unless  it  is  of  the  mixed  type,  but  from  failing  of 
^^  heart.     Ascites  also  is  nearly  always  cirrhotic  or  cardiac,    (d)  The 
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skin  is  usually  dry  and  harsh  and  is  sometimes  covered  witli 
crystals — the  '*iirea  frost"  or  uridrosis.     Itching,  erythema,  iirticar 
eczema  and  numbness  or  ''dead  fingers/*  unusual  susceptibility  to 
(crysBsthesia),  neuritis,  rheumatoid  pains  or  clubbing  of  the  finj 
are  probably  toxfemic. 

Diagnosis  of  Chronic  Interstitial  Nephritis.— There  are  three 
dinal  findings ,  cardiovmcular  ^  urinary  and  retinal;    and  as  Sen  at 
says,  he  who  in%'ariably  examines  the  urine  and  heart  in  every  instana 
rarely  fails  to  diagnosticate  nephritis  correctly.  J 

Cardiac  SymptomSt — ^The  very  interdependence  of  cardiac  and  rej 
changes  may  prove  to  be  a  source  of  clinical  confusion;  thus  primal] 
cardiac  disease  may  cause  renal  congestion,  embolism  or  even  mcuU 
or  chronic  nephritis;  again  alcohol  or  syphilis  may  be  a  common 
cause  of  arteriosclerosis,  myocarditis  and  nephritis;  and  finally,  tbi 
heart  lesion  may  be  wholly  secondary  to  renal  disease.  Simple  rend 
stasis  is  considered  in  the  diflFerential  table  given  below.  Li  terminal 
cardiac  weakness  caused  by  contracted  kidney,  the  hydrops,  dysptic 
rales  or  systolic  murmur  may  suggest  myocarditis  with  renal 
gallop-rhythm  is  more  common  in  the  heart  of  renal  disease  than 
primary  cardiac  atfections* 

The  Urinary  Findings. — In  diabetes  meUttua  there  is  an   inc 
flow  of  urine,  in  which  the  high  specific  gravity,  glycosuria  and  Ii 
prominent  heart  findings  are  distinctive;    in  diabetes  itufipidus, 
absence  of  albumin,  casts  and  cardiac  changes  are  charactcri^tj 
and  pyelitis  is  characterized  by  albumin  and  pyuria  but  not  by 
or  cardiac  changes.     In  the  arferio^clerotic  kidney,  arterial  and  c^f 
antedate  the  urinary  changes  (the  converse  is  true  in  interstitial  nepi 
ritis),  the  specific  gravity  is  lugher,  albumin  less  in  amount  and 
frequency  of  occurrence,  and  the  course  is  much  more  rapid, 
differentiation  from  other  Diffuse  Renal  DisKji&ES  See  Tai 
pages  796-797. 

Diagnosis  of  Uraemia. — Skull-fracture,   miliary   tuberculosis, 
meningitis,  cerebral  abscess,  sepsis  and  other  diseases  may  be 
diagnosticated    uraemia,   simply    because   nephritis   is   also    pr 
Senator  has  said  that  without  a  previous  history  we  can  oftea 
diagnosticate  a  renal  disease  and  suspect  the  presence  of  other  <l 
affections.    The  danger  of  mistaking  unemic  symptoms,  as  hex 
nervous  symptoms,  dysenter)*  etc.,  for  independent  disease  ia 
in  direct  ratio  to  the  difficulty  of  diagnosis  of  the  nephritis  it 
many  authors  have  remarked  on  the  lack  of  correspondence 
the  clinical   and    pathological   findings  in   nephritis,      A<*cor      _ 
Leube,  urfcmic  intoxication  is  assumed  to  be  the  cau^   of   nervii 
symptoms  only  when  other  causes  may  be  excluded,  because  in 
course  of  renal  disease,  organic  ner\^ou3  lesions,  as  hemorrhage 
meningitis,  may  simulate  urcemia.     Though  the  urine  js  usualiy 
creased  before  an  attack  of  uraemia,  Liebermeister  instance?  a 
in  which,  immediately  before  a  urapmic  seizure,  both  urine  and 
were  increased  two-fold,  hours  before  uriemia  developed.      Bii 
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^^^ports  an  anuria  which  lasted  two  hundred  and  twenty-two  hours 
l>ef  ore  unemia  developed. 

Apoplexy  is  probably  present  when  pressure  symptoms,  as  vomiting, 
pi*  slow,  tense  pulse,  complete  hemiplegia,  or  conjugate  deviation,  exist; 
it  is  rarely  completely  simulated  by  uraemia.  Meningitis,  insolation, 
c^r  the  coma  resulting  from  alcohol  or  opium  are  rarely  simulated; 
in  very  exceptional  instances  focal  symptoms  and  fever  may  cause 
diagnostic  error.  The  author  has  seen  a  few  cases  in  which  uraemia 
siraulated  typhoid  or  sepsis  by  the  constant  high  temperature,  though 
tile  autopsy  disclosed  nephritis,  and  two  cases  in  which  there  was 
Ho  bacteriological  evidence  of  secondary  or  terminal  infection. 

Prognosis  of  Interstitial  Nephritis.— Because  the  disease  is  insid- 
ious in  onset,  it  is  too  often  detected  only  when  the  patient  suffers 
^rx>m  cardiac  insufficiency,  beginning  uraemia,  apoplexy  or  intercurrent 
^x^flammations;  for  this  reason  this  incurable  malady  is  rather  seldom 
tx'^ated  in  its  early  stages.    The  clinical  course  usually  runs  five  to 
t^n  years  after  albuminuria  is  found;  a  longer  duration  is  not  uncom- 
*^«n;  a  course  of  twenty  years  is  reported  by  Senator  and  Aufrecht, 
^f  twenty-three  years  by  Oppolzer  and  of  thirty  by  Rosenstein.    Much 
^^pends  on  the  docility  and  financial  ability  of  the  patient.    Marked 
^J^eriosclerosis  naturally  hastens  the  fatal  issue.     Retinitis  is  usually 
*^  ominous  symptom;  in  Belt's  419  cases,  72  per  cent,  died  in  one, 
^^d  90  per  cent,  in  two  years.    Retinitis  increases  the  gravity  of  the 
<^Utlook  four-fold.    Staub's  and  Gruening's  figures  are  almost  iden- 
fioal.    Webster,  Wert,  Hare,  Mix,  and  the  author  have  seen  cases 
^hich  lived  from  four  to  ten  years  after  retinitis  was  found.    Uraemia, 
pneumonia,  apoplexy,  and  other  complications  are  decidedly  unfavor- 
able. 

Treatment  of  Ohronic  Nephritis,  Parenchymatous  and  Interstitial. 

— Both  forms  are  considered  together,  because  they  often  blend  (mixed 

nephritis). 
1.  ProphylaziB. — Prevention  and  treatment  of  the  cause  have  a  very 

Kniited  practical  application.  Irritating  foods,  excessive  eating,  all 
forms  of  intemperance,  over-work,  neglect  of  infections,  and  dyspepsia 
come  under  this  head,  but  are  usually  treated  too  late. 

^'  Rest,  Exercise. — ^The  kidneys  should  be  relieved  by  rest  in  the 
koriaontal  posture,  because  exertion  and  even  the  erect  position,  which 
p^ie  may  cause  albuminuria,  only  increase  preexisting  albuminuria. 
If  in  severe  cases  exercise  seems  advisable,  it  should  be  given  passively 
with  the  patient  in  the  recumbent  posture.  The  rest  should  be  abso- 
lute as  long  as  the  heart  is  weak,  the  urine  scanty,  or  hydrops  con- 
spicuous. The  importance  of  rest  in  bed  was  recognized  by  Bright 
sodBartels.    When  there  is  moderate  renal  involvement,  or  in  the  inter- 

rftls  of  improvement,  relative  restriction  of  exercise  should  be  enforced. 

Best  in  bed  lessens  the  amount  of  waste  products  to  be  eliminated  by 

the  kidneys  and  so  protects  the  skin  and  dilates  its  vessels  that  the 

cutaneous  functions  become  more  active  and   relieve  the  vascular 
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hypertension^  just  as  a  patient  with  a  cold  i^hould  remain  in  hed,  m' 
order  to  increase  the  activity  of  the  skin  and  promote  that  of  the 
kidneys.  The  author  has  treated  two  severe  cases  of  pareoehymatous 
nephritis  by  rest  in  bed  for  a  year,  and  absoUite  recover)^  re^iiilted. 
It  is  a  c|uestion  if  lying  covered  in  bed  is  not  one  of  the  reasons  why 
nephritics  pass  more  urine  at  night  than  in  the  day  time.  Fatigue, 
dampness,  ami  cold  must  be  avoided;  these  indications  are  be^t 
carried  out  by  rest  in  bed  during  the  time  of  severe  symptoms  or  of 
acute  exacerbations,  an<l  h\  relative  rest  and  w^arm  clothing  in  ca-^ 
of  moderate  severity.  Practitioners  do  not  sufficiently  insist  on  ps>^- 
chical  rest;  in  men  leading  a  strenuous  life,  moderate  nephritis  has 
often  decreased  and  sometimes  disappeared  w^hen  nervous  tension 
was  relieved;  too  often  these  subjects  take  physical  exercise  or  courses 
of  trainini:  after  thev  are  alreadv  exhausted  bv  head-work;  in  anr 
event  exercise  should  supplant  work  and  not  be  taken  after  baru 
nervous  strain. 

3.  Springs,  Climate,— ** Cures**  at  water  resorts  have  the  general 
advantage  that  the  importance  of  diet  and  hygiene  is  often  much  im- 
pressed on  the  patient;  the  psychical  or  suggestive  element  is  aU» 
an  important  therapeutic  agent.  Diffuse  nephritis  (,with  coTisideraWf 
parenchynuitous  and  interstitial  change)  is  most  benefited*  Only 
patients  without  ccdema  or  serious  heart  involvement  should  be  f^cnt 
to  such  places  as  Poland  Springs,  Bedford  Springs,  Saratoga,  Vichy, 
or  Neuheim.  A  stay  in  the  California,  Mississippi,  or  Norih  Carolina  j 
climate  during  the  winter  at  least  will  materially  benefit. 

4-  Diet, — The  diet  must  be  non-irritative,  must  not  especially  tax  I 
the  kidneys  in  its  elimination,  must  not  bunlen  the  (*irculation,  an*' j 
must  maintain  nutrition.    Disease  of  the  glomeruli  alone  may  l»r  com- 
pensiifed  \\y  vicarious  excretion  of  water  through  the  lungs,  skin,  ana 
intestines,  but  disease  of  the  tubules  whose  function  is  elimination  of 
the  end-products  of  albuminoid  metabolism,  cannot  well  be  compen- 
sated by  other  structures,  whence  the  indication  is  for  hmilation  of 
album inou.^  fooih  an<l  their  replacement  by  fats  and  carbohviirates^ 
The  amount  of  albumin  lost  through  the  kidneys  is  small  and  can 
easily   be   offset    by  a  glass  or  two   of  milk   daily;  in  this  resp^* 
nephritis  differs  from  diabetes  in  which  the  system  is  irritated  I?! 
unappropriated  sugar  and  loses  a  vast  number  of  units  of  lifat  and  , 
energ>'  each  day.     Albuminous  food  is  restricted  only  to  spare  irrita- 
tion of  the  excreting  renal  cells,  and  no  absolute  rule  can  l>e  laid  down 
for  all  cases.     Chittenden  has  recently  shown  that  we  eat  twice  >^  j 
much  meat  as  we  need.    It  is  an  obvious  mistake  to  guage  the  seventy 
of  a  nephritis  by  the  degree  of  albuminuria,  or  to  estimate  impn^vem^'**  ^ 
by  the  influence  of  diet  upon  the  albuminuria  alone.     Fats  as  bnttcff 
olive  and  cod-liver  oils,  and  cream,  are  very  important,  because  tlM? 
supply  energj'  and  heat  units  in  place  of  the  restricted  albumin.    ^ 
in   diabetes,  the  restriction  of  diet  must  not  merely  concern  reflw 
irritation,  but   also,  and  most  of   all,  the  maintenance  of  niitritn^"' 
Uy  when  the  patient  suffers  from  parenchymatous  nepbri"''' 


TREATMENT  OF  CHRONIC  NEPHRITIS  787 

I  veiy  form  in  which  restriction  of  diet  is  theoretically  most  needed; 
emia  and  malnutrition  are  the  most  distinguishing  features  of  the 
"enchTmatous  as  contrasted  with  the  interstitial  type  of  nephritis, 
e  individual  patient  must  be  considered  more  than  the  disease  per  se 
ihe  type  of  the  disease. 

The  miUc  diet  is  free  of  extractives,  is  easy  of  digestion,  and  is  a  diu- 
c.  It  has  its  restrictions;  it  is  bulky,  over  four  quarts  being  neces- 
y  to  maintain  nutrition,  and  it  therefore  may  cause  dyspepsia; 
surks  iron,  but  this  can  be  easily  compensated;  four  quarts  contain 
excess  of  about  60  per  cent,  of  proteid;  it  contains  too  much  water, 
reby  possibly  overloading  the  blood  and  straining  the  heart;  and 
phosphates  and  chlorides  tax  the  kidneys.  One  to  one  and  a  half 
irts  of  milk  with  a  pint  of  cream,  fats  and  carbohydrates  (baby  foods, 
;o,  rice,  or  potatoes),  will  meet  the  needs  of  metabolism;  and,  some- 
les  over  half  of  the  phosphates  of  the  milk  can  be  precipitated  and 
>t  m  the  intestine  (and  away  from  the  blood  and  kidneys)  by  giving 
cium  carbonate  gr.  v  to  x  with  the  milk  (von  Noorden).  It  should 
taken  slowly,  in  sips,  and  it  should  be  remembered  that  it  is  a  food 
i  not  a  beverage.  Milk  was  one  of  the  chief  articles  of  diet  of  the 
er  masters  in  medicine;  a  very  short  time  ago  we  heard  that  it 
itained  an  excess  of  water;  now  we  are  told  it  is  excellent  because 
contains  so  little  salt.  Part-truths  are  misleading, 
[n  regard  to  a  meat  diet,  there  is  much  liberality  at  present,  though 
>bably  the  reaction  in  favor  of  the  meat  diet  is  extreme,  as  Stru bell's 
«nt  experiments  demonstrate  that  a  meat  diet  promotes  uraemia, 
te  average  daily  amount  allowed  by  von  Noorden  is  three  ounces 
K)  gm.).  There  is  absolutely  no  difference  between  red  and  white 
tats,  as  to  extractives,  or  purin  bodies  (Walker  Hall,  Kaufmann, 
3hr  and  others).  The  eating  of  some  meat  is  preferable  to  over- 
iding  the  stomach  and  bowels  with  a  bulky  vegetable  diet,  save 
len  toxaemia  (uraemia)  is  imminent. 

Raw  eggs  increase  (perhaps  induce)  albuminuria;  not  more  than 
0  daily  should  be  given.  Substances  excreted  with  difficulty  include 
5  following,  according  to  von  Noorden;  urea  (in  meat),  creatinin 
i  meat  broths,  extractives  and  to  a  less  extent  in  eggs),  urinary 
?naents  (ih  haemoglobin),  hippuric  acid  (in  cranberries,  fruits  with 
^,  prunes,  plums  and  gages),  phosphates  (in  milk)  and  inorganic 
[phates  (in  meat);  uric  acid  and  alloxur  bodies,  contrary  to  general 
Won,  are,  according  to  von  Noorden,  eliminated  readily;  (they  are 
ind  in  glandular  organs, — such  as  the  thymus,  sweetbreads,  liver 
d  kidney, — in  broths,  and  according  to  Taylor,  in  coffee).  The 
^^Hes  are  especially  to  be  avoided  in  parenchymatous  nephritis 
4  oedema.  As  pointed  out  by  Widal,  Lemerre,  Java!,  Mercklen 
"  Courmont  in  1903,  administration  of  salt  (which  is  retained  in 
*  blood)  increases  the  body-weight,  induces  oedema  and  aggravates 
>Uininuria,while  ''dechlorination"  of  the  food  reduces  weight, oedema, 
d  albuminuria.  Probably  the  entire  truth  is  not  yet  known ;  lluinpf 
^)  found  cases  with  oedema,  uraemia  and  retinitis  in  which  the 
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chlorides  of  the  blood  were  decreased.  IrriianUf  as  cheese,  relUlica, 
horseradish,  onions,  rhubarb,  asparagus,  spices,  sauces,  broths^  beef- 
tea  and  alcoholics  should  be  absolutely  avoided;  tea  aud  coffee  Uiust 
be  taken  with  great  moderation  because  they  may  aggravate  or  pro- 
duce nephritis  (Penzoldt,  Hubach). 

5.  Water* — In  regard  to  giving  water,  the  same  extreme'?  of  opiniaa 
are  noted;  fluids  were  once  excessively  restricted,  but  more  lately' 
undue  quantities  were  recommended;  von  Noorden  states  that  fimxiing 
the  vascular  system  with  water  overtaxes  and  damages  the  heart; 
"  water  can  only  be  excreted  by  the  kidney  if  the  blood  prex^ure  ia 
increased;  it  is  diflScult  to  demonstrate  that  the  heart  is  daiDagei' 
by  excessive  water  drinking^  but  indirectly  this  can  l)e  shown,  fi 
many  patients  having  weak  hearts  give  a  history  of  exce^ive  watefj 
drinking  for  long  periods  of  time;  in  such  cases  improvement 
frequent  if  the  ingestion  of  water  is  liniited;  about  three  pints  (1,500' 
ex.)  should  be  the  average  amount/'  Nevertheless  relief  o(  higk 
arterial  pressure  and  minor  unemic  symptoms  may  follow  copioul^j 
drinking  of  water. 

The  folio  wing  therapeutic  measures  are  but  symptortiotic. 

6.  Diuretics. ^These  are  generally  useless  and  should  be,  for  tb^ 
most  part,  avoided.  Diuretin  is  said  to  produce  no  renal  hypenemi* 
but  to  act  directly  on  the  epithelium  and,  according  to  Gnienwald,  to 
sometimes  reduce  the  albuminuria;  it  may  be  employed  aiid  some- 
times with  success  (v.  Treatment  of  VALVui^iR  Disease).  The  us«*of 
diuretics  is  indicated  by  increase  of  hydrops,  scanty  urine,  and  imini- 
nent  urrpmia.  The  refrigerants  {cream  of  tartar,  3 j)  or  potassium  citrat* 
(gr,  XX  to  xxx)  are  the  only  safe  diuretics;  they  are  thought  to  abstmci 
water  from  the  tissues  and  to  convert  urea,  uric  acid,  and  similftT' 
products  into  more  readily  excreted  substances;  they  are  appaimtljf^ 
most  active  in  the  effervescent  form.  Basham's  mixture  (Jiq.  (erfi 
et  ammonii  acetatis)  as  a  tonic  and  diuretic  should  be  given  in  d 
of  but  1  or  2  drams.  Diuretics  which  act  through  the  circulation  will 
be  considered  below. 

7.  Hydrops. — Hydrops  necessitates  treatment  because  it  preveol 
movement,  threatens  suffocation  by  pulmonarj'  or  laryngeal  aedemi 
increases  the  danger  of  secondary  infections,  as  erysipelas  or  cellnli^ 
embarrasses  the  circulation  by  pressure  on  the  afferent  capillaries »» 
efferent  lymphatics  and  venules,  interferes  with  digestion,  and  ii 
creases  the  danger  of  uraemia,  (a)  Though  cathartw^  may  eJiraij'ft 
fluids  as  well  as  solids,  drastics  must  be  given  with  due  care  for  tl' 
digestion  and  nutrition,  pulv.  jalapa;  co.  Jss  to  3j  at  night,  or  Ejx^ 
salts  5ss  to  j  in  the  morning,  {&)  Sweata  are  generally  given, possibj 
less  so  of  late.  Though  the  functional  relation  betwecii  '  '  in 
kidneys  cannot  be  overeiiti mated,  profuse  sweating  th 
rather  than  solids.  I^eube  holds  that  sweats  concentrate  the 
and  predispose  to  uraunia;  he  states  that  when  a  patient  sweats 
quart  ( 1, 000  c,c.)  only  7  to  15  grains  (0.5  to  Igm.)  of  ureaareevacti*t< 
The  author  has  more  often  seen  aggravation  of  symptomj,  or  a  to 
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issue  result  from  sweating,  than  relief  and  hence  prefers  the  old-fash- 
ioned full  warm  bath,  recommended  by  Osborne  and  Liebermeister, 
to  the  more  active  methods.  In  this  form  of  treatment  an  ice-bag  is 
placed  on  the  head  to  prevent  brain  congestion.  Commencing  with 
water  at  body  temperature,  this  is  raised  five  or  six  degrees.  After 
twenty  or  thirty  minutes  the  patient  is  removed  and  wrapped — with- 
out drying — in  blankets.  A  hot-air  bath  may  be  given  by  placing  a 
lamp  under  one  end  of  a  stove-pipe  which  runs  by  an  elbow  into  a 
tent  built  over  the  patient,  as  illustrated  in  the  following  cut.    Another 

Fio.  47. 


Sweat  bath  emplosred  in  nephritifl. 

i&ethod  is  the  alcohol  sweat,  in  which  hot  bricks  protected  by  flannel 

•fe  plac^  around  the  heavily  covered  patient;  equal  parts  of  alcohol 

•lid  water  are  poured  on  the  bricks  and  the  patient  is  covered  again; 

^  heat  produces  a  steam  vapor  which  is  tolerated  fairly  well  unless 

«^  heart  is  weak,  when  fatal  collapse  may  ensue.    It  is  often  unsafe 

*^Jpvc  pilocarpine  (v.  Acute  Nephritis)  because  it  produces  profuse 

■^Jinttion,  vomiting,  diarrhoea,  syncope,  and  pulmonary  oedema,     (c) 

^^fccbanical  relief  by  means  of  incision  is  superior  to  all  other  measures 

^ch  must  first  bring  the  fluid  with  all  its  urea  and  extractives  into 

V^  circulation,  with  the  ever  present  danger  of  inducing  unemia; 

^«.i  the  already  impure  blood  is  again  contaminated  by  the  toxic 

^*^wits  in  the  oedematous  tissues.    If  the  kidneys  and  other  enuinc- 

•^es  cannot  relieve  the  blood,  how  can  they  remove  the  additional 

'^ftwe  in  the  anasarcous  fluid,  which  maybe  amounts  to  quarts,  and 

^es  to  the  blood  from  the  tissues?  The  author  lias  experimented 

*ith  mild  cases,  making  deep  incisions,  three  inches  long,  over  the 

Iwrcr  leg  (not  over  the  malleoli  where  infection  from  the  feet  is  likely) 

tlieDever  the  hydrops  is  at  all  extensive.    In  testing  the  fluid  evacuated, 
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there  has  frequently  been  0*1  to  0.2  per  cent,  urea  which  may  }«w» 
sls  a  measure  for  other  retained  products  of  kindred  natufe;  whfi^ 
quarts  seep  out  cluring  the  first  twenty-four  hours,  one  is  well  justified 
in  incising  the  legs,  despite  the  slight  danger  of  occasional  infet-tion. 
Sweats  and  drugs  never  achieve  equal  results.  Free  incision  is  ob- 
viously less  dangerous  than  punctures  or  Souther's  capillary  tulxi^. 

8.  The  Oircolation* — Treatment  often  resolves  itself  into  the  care 
and  stimulation  of  the  heart.  Mental  excitement,  nerv*ou5  strain, 
physical  exertion,  constipation,  and  tobacco,  coffee,  alcohol,  audux-j 
posure  to  heat  must  be  avoided.  The  more  the  heart  hj'pertrophies 
the  better  is  the  outlook,  although  ultimate  caniiac  lUlatation  i<  the 
inevitable  result  of  every  h^-pertrophy.  In  the  ursemic  seixures,  with 
precisely  the  same  symptoms  in  other  respects,  the  heart  may  vary; 
it  may  beat  as  strongly  as  in  an  apoplexy,  or  ver)^  weakly,  (o)  W  ♦^'^ 
cardiac  over-action  observed  early  in  urjemia,  the  angio-  the 

high  tension  must  be  corrected  by  vasodilators.     Iodides  t  lal 

when  there  is  no  urgency ;  they  should  be  given  in  doses  of  grn,  v  to  x 
t.  i.  d.;     iodism,    and   especially   salivation,   may   re^sult    from  renal 
retention.     When  extreme  tension  and  imminent  unemia  ejdst,  tr. 
veratri  viridi  npv  to  x  every  half  hour  for  three  or  four  dose^  maj  b^ 
given  (though  the  author  considers  that  the  drug  is  injurious)  orlarg:^ 
doses  of  nitroglycerine,  gr.  A,  until  results  are  produced-    The  author 
believes   that   the  vasodilators  are  often  given  to  excess,  as  hj-per- 
trophy  and  increased  arterial  tension  are  less  pathological  than  coixi- 
pensatory  conditions.     Bleeding  may  so  relieve  the  intracranial  bl(x>*J 
pressure  as  to  remove  for  a  while  the  ursemia,  but  too  often  it  doe^  nt>^  • 
salines  may  be  given  afterward,  either  subcutaneously  or  by  rectuiri 
they  serve  as    a  ''lavage  of  the  blood'*  and  stimulate  the  kidneys 
enough  sound  tissue  he  left  to  act  upon.    Increased  intracranial  lensi«?* 
may  be  relieve<l   by  Itimhar  puncture;    the  normal  pressure  of  l^ 
mm.  (as  indicated  by  the  sphygmanometer)  is  often  increased,  som< 
times  to  five  or  six  hundred  mm. ;    during  the  last  ycAr  the  author  hja( 
seen  marked  and  sometimes  protracted  relief  in  medical  and  t-  V 
cases;   the  headache,  vomiting,  convulsions,  and  coma  are  * 
creased   or  entirelj    relieved,      (b)  When   the   heart   is  v^eak^ 
irregular,  or  galloping,  cardiac  stimulation  by  digitalis  and  strych 
is  indicated.     Infusion  of  digitalis  by  mouth  may  cause  vomiting  an 
TTpj]  to  v  of  the  fluid  extract  may  then  be  given  hv^poderraaticall 
by  rectum.     Its  combination   with  squills  or  calomel  is  inadvis 
the  latter  may  cause  the  most  intense  salivation;   in  one  case  necm?5 
of  the  entire  tongue  occurred.    Cardiac  unrest,  palpitation  or  dyspntt 
should  be  relieved  by  a  hypodermic  of  morphine,  by  application 
ice  to  the  heart,  or  by  champagne,  nitroglycerine,  l>romi<les,  and  vale 
ian.     Venesection  lessens  the  molecular  concentration  of  the  bloc: 
(i.f.,  its  toxicity)  and  relieves  the  laboring  heart;   infusions  act  in 
same  way;  an  excess  of  salt  may  he  given  (v.s\  "dechlorination") 
the  infusions;    when  they  are  repeated,  the  salt  should  be  left  ou-^ 
for  it  may  produce  oedema  of  the  lungs.     Pilocarpin  and  sweats  ifc- 
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distinctly  contra-indicated,  because  they  over-tax  or  fatally  depress  the 
beart.  Von  Ziemssen  gave  champagne  and  digitalis  by  mouth  as 
long  as  the  patient  could  swallow,  and  then  digitalis  by  rectum  or 
l^ypodermatically  and  camphor  subcutaneously. 

9.  Vomiting. — Vomiting  and  diarrhoea  are  as  often  vicarious  as 
to^csemic  and  should  not  be  checked  at  once.  Gastric  lavage  and 
oolonic  flushings  are  beneficial. 

10.  Gonvnlflions. — For  convulsions,  hypodermics  of  morphine  should 
l>^  given,  as  advised  by  Loomis  and  Mackenzie;  the  author  never  saw 
lia.rm  result  from  its  use,  though  medical  opinion  is  generally  against 
it-  Chloral  (gr.  xv  every  hour  for  not  more  than  four  doses),  aids  the 
morphine,  while  bromides  generally  act  too  slowly. 

1.1.  Operation. — Surgical  treatment  is  still  sub  jvdice.    It  is  certain 

tliat  many  cases  of  "  decapsulated  "  kidney  were  not  genuine  nephritis, 

V>ut  rather  albuminuria  from  floating  kidney,  or  ascending  infection. 

Again,  it  is  still  a  question  whether  chronic  nephritis  is  merely  a  renal 

disease  or  perhaps  a  result  of  a  general  condition  of  the  blood;   this 

idea  was  advanced  by  Semmola,  and  is  not  yet  disproven. 


(0).  PASSIVE  OONGESTION— INFARCTION. 

1.  Passive  Oongestion. 

Venous  hypersemia  is  an  important  renal  lesion,  contrasting  with 
^Jterial  hyperaemia,  of  which  latter  little  is  definitely  known,  though 
^t  occurs  in  renal  inflammation,  left  ventricle  hypertrophy,  diabetes, 
Perhaps  also  in  nervous  lesions  and  after  the  administration  of  diuretics. 
Etiology. — (a)  Among  the  chief  causes  of  general  stasis  are  cardiac 
*iisuflBciency  from  valvular  disease,  myocarditis,  and  pulmonary  em- 
physema. (6)  Local  stasis  is  much  less  important,  and  has  scarcely 
auj.part  in  renal  pathology  (Cohnheim).  Berkmann  (1859)  described 
^nal  stasis  and  thrombosis  of  the  renal  veins  occurring  in  the  new- 
horn  or  in  nurslings  after  severe  diarrhoea;  when  unilateral,  there  is 
'^nal  pain,  great  albuminuria,  some  hsematuria,  swelling  of  the  kidney 
*nd  decreased  urine;  most  cases  of  bilateral  thrombosis  die  from 
anuria  and  uraemia.  Thrombosis  of  the  cava,  and  pressure  by  large 
^mors  may  cause  passive  congestion  in  the  renal  veins. 

Pathology. — Anatomical  changes  result  from  slowing  of  the  arterial 

flow,  lessened  arterial  pressure,  and  to  a  less  degree  from  venous 

^ypcrsemia,  which  changes  alter  the  integrity  of  the  secreting  renal 

'^^ctures,  notably  the  glomeruli.     In   experiments,  arterial  insuffi- 

^^cy  causes  initial  glomerular  alteration,  while  venous  obstruction 

^uses  primary  congestion  in  the  medullary  portion. 

Urly  Ohanges. — ^The  kidney  is  swollen,  dark  red  and  firm,  and  its 
•tellate  veins  are  prominent.  On  section  it  expands  beyond  its  close 
fitting  capsule,  which  is  readily  stripped  off.  The  organ  is  very  vas- 
cular and  may  drip  blood.    The  glomeruli  are  seen  as  dark  red  points 


792 


DISEASES  OF  THE  KIDNEY 


and  the  medullary  bloodvessels  are  clearly  deBncd,  Microscopicii| 
the  conspicuous  changes  are  hyperaemia,  occasionally  with  puDcti 
bemorrhageSj  fatty  and  cloudy  degeneration  of  the  epithelium  of  ^ 
tufts  and  convoluted  tubules,  escape  of  albumin  into  tbein,  foi 
hyaline  casts  in  the  tubules,  and  finally  some  thickening  of  the  vej 

Late  ChaEgeB. — Prolonged  stasis  leads  to  greater  atrophy  of 
secreting  structures  and  to  increase  of  connective  tissue;  this  "  cyan 
induration**  has  been  rather  overdrawn  in  clinical  descriptions, 
may  result  from  extreme  and  protracted  stasis.  The  kidney  beco 
pale  and  fimn,  the  cortex  shrinks,  the  capsule  may  become  somew! 
adherent,  and  connective  tissue  develops  in  the  medulla.  Mio 
scopically,  fibrillar  connective  tissue,  thickening  of  Bowman's  capi 
and  epithelial  degeneration  are  found. 

Symptoms* — Aside  from  the  causal  heart  or  other  lesion,  and 
signs  of  stasis  in  other  parts,  the  urinarj^  findings  are  of  chief  inteH 
The  urine  is  decreased,  and  its  amount  follows  directly  the  hea 
activity*  It  is  acid,  dark,  concentrated  (specific  gravity  1 ,025  to  1,0 
and  it  has  a  lateritious  sediment  of  urates  and  often  of  uric  add  cf 
tals.  Albumin  and  globulin  are  present,  usually  in  moderate  amoui 
Urobilin  may  be  present.  Microscopically  a  few  leukocyte-^,  epith« 
cells  and  hyaline  casts  are  found;  granular  casts  are  seldom  fou 
and  should  arouse  suspicion  of  nephritis;  red  cells  are  usually  d 
sidered  common,  but  T^ube  insists  that  they  almost  always  indii 
nephritis  or  infarction. 

Diagnosis. — The  urinary  findings  are  significant  in  a«ssoctatioo  i 
the  causal  lesion ;  oedema  begins  in  the  legs;  the  nutmeg  liver^dyspn 
cyanosis  and  pulmonary  stasis  are  present.  The  percentage  of  albta: 
runs  parallel  with  the  strength  of  the  heart,  incn  vith  its  fail 

or  decreasing  if  digitalis  or  strychnine  improve  i  t.    If  f?ardi 

increase  the  urine,  and  if  abundant  albumin  and  casts  still  remi 
there  is  probably  coincident  nephritis.    (See  Table  pagej*  79Ciuid  7! 

The  irecUment  is  that  of  chronic  valvnilar  disease  (y.r.). 


2.  Infarction— Embolism. 

Though  infarction  may  rarely  occur  from  local  disease  of  the 
arteries,  acute  or  chronic  valvular  disease  of  the  left  heart  is  its  f 
disposing  cause.  Sixty-six  to  75  per  cent,  of  all  embcdisms  arr  na 
Stoppage  of  a  renal  terminal  artery  causes  the  well  known  w 
shaped  ana*mic  infarct  in  twenty-four  to  thirty-six  Imuni;  tl>e  ll 
ischiemia  causes  fatty  degeneration,  necrosis,  and  a  finely  granular  If 
sudation  into  the  connective  tissue  and  glomeruli.  After  a  whtit:  fil 
substitution  occurs  with  ultimate  shrinkage  and  deformitr.  A 
repeated  infarctions,  the  irregular  ''embolic  contracted  kidney^ is 
As  in  other  infarctions,  the  process  may  be  innocent  (mecfaaiiiGsl| 
less  commonly  suppurative. 
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Symptoms. — In  most  cases  there  are  no  symptoms.  Exceptionally 
diagnosis  is  possible,  based  on  (1)  the  valvular  lesion;  (2)  sudden 
iset  with  fever;   chills  and  vomiting;    (3)  lumbar  pain  and  tender- 

,  and  (4)  hsematuria  and  albuminuria. 
There  is  no  irecUment. 


(D).  AMTLOID  DEGENERATION  OF  THE  KIDNET. 

JBtiology. — ^The  etiology  of  amyloid  kidney  is  that  of  amyloid  liver 

C9-  "V')',  its  three  principal  causes  are  ulceraii/ve  iiibercidosis,  protrdcted 

'9'Md.pjmration  and  inveterate  syphilis.     The  most  plausible  theory  is 

^bitt  toxins  produce,  either  in  the  blood  or  in  the  organ  involved,  an 

ctll>umin  wluch  is  deposited  in  and  about  the  bloodvessels.    Amyloid 

ladney  was  first  described  by  Rokitansky  (1842)  and  its  symptom- 

^'txylogy  was  developed  by  Wilkes,  Todd  and  Traube. 

Pawology. — ^Amyloidosis  seldom  occurs  in  the  kidneys  without 
^^aociated  changes  in  the  liver  and  spleen.  To  the  naked  eye  the 
^dneys  generally  appear  enlarged,  weighing  together  even  as  much 
^  26  ounces  (870  gm.,  Johnson);  when  amyloid  degeneration  or 
infiltration  is  slight,  there  may  be  no  alteration  in  size  or  weight;  in 
®ome  cases  the  kidneys  are  large  from  coincident  chronic  parenchy- 
^lUtous  or  small  from  interstitial  nephritis.  The  capsule  strips  readily, 
showing  a  pale,  smooth  surface.  On  section  the  cortex  is  enlarged, 
glistening,  waxy,  and  pale  and  its  edge  translucent;  the  glomeruli 
*iand  out  as  glistening  points,  and  become  brown  when  treated  with 
Lugol's  solution.  Microscopically  the  amyloid  substance  can  be  seen 
deariy;  it  is  so  named  because  of  its  starch-like  reaction,  though 
phemically  it  is  an  albuminoid.  It  is  either  deposited  from  the  blood 
*n  the  small  vessels,  or  more  probably  formed  in  situ,  whence  it  is 
found  especially  in  the  glomeruli,  then  in  their  afferent  vessels  and  in 
the  straight  vessels  of  the  medulla.  The  renal  interstitium  is  involved 
Secondarily,  and  the  epithelial  cells  never  suffer  directly,  though  the 
^''^einbrana  propria  may  be  affected  and  the  cells  may  suffer  secondary 
impression,  degeneration  and  atrophy.  As  the  changes  indicate, 
^nijloid  disease  cannot  be  classified  -with  Bright's  disease,  though  their 
association  (v.i.)  is  not  uncommon. 

Symptoms. — Its  symptoms  are  variable,     (a)    Urinary  symptoms 

w^  exceptionally  absent  (Rosenstein  and  Litten).    The  urine  is  gen- 

•''^Ily  limpid  and  increased,  but  may  be  decreased  when  amyloid 

d^gwieration  is  associated  with  parenchymatous,  or  greatly  increased 

^"^  associated  with  interstitial,  nephritis;  some  writers  place  rather 

|Wdue  importance  upon  variability  in  its  amount.    The  specific  gravity 

<*  1,010  to  1,015.     Albuminuria  is  usual,  being  absent  only  in  those 

fictional  cases  which  invade  the  vasa  recta  and  avoid  the  glomerular 

capillaries;    albuminuria  results  from  increased  permeability  of  the 

glomerular  vessels  and  may  amount  to  1  or  2  per  cent. ;  Senator  has 

remarked  that  there  is  frequently  a  large  amount  of  globulin  in  the 
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urine.     There  is  little  or  no  change  in  the  solids  as  a  res3 
amyloid  itself;  indicanuria  is  not  infrecjuenl.    Microscopically  hvali^ 
casts  may  be  present  and  perhaps  a  few  leukocytes  and  epithel*^ 
but  the  sediment  is  scanty  in  most  cases;   the  so-called  waxy  or  aim 
loid  casts  found  in  severe  nephritides  have  no  relation  to  amyloido; 
of  the  kidney.     (6)  Cardiac  hypertrophy,  ura?mia  and  retinitis  do  n 
occur  in  renal  amyloidosis,  except  when  it  is  associated  with  nephriti 
(c)  Amyloid  degeneration  of  \yoih  the  spleen  and  liver  and  someti 
also  of  the  alimentary  trdct  are  associated  in  66  per  cent,  of 
these  and  the  casual  disease  are  nece.ssar\^  for  diagnosis,    (d)  '  ■' 
and  anemia  which  is  almost  an  actual  cachexia,  are  usual  in  (.i  ^  -  * 
diffuse  developed  amyloidosis.     Hydrops  of  the  senms  sar^,  espci  lal 
ateiies,  is  quite  common  though  less  so  than  oedema,  and  usual 
occurs  as  a  late  or  terminal  event.    Differentiation  {v.  Table  on  pi 
796  and  797.) 

Prognosis* — Amyloid    disease   is   generally   incurable,    though 
stated  under  amyloid  liver,  light  grades  may  recede.     Amyloid  of  t' 
kidneys  in  most  cases  runs  its  course  in  a  year  or  less,  particula: 
when  associated  with  parenchymatous  nephritis.     Cases  may  end 
for  several,  even  fifteen  years,  but  these  are  generally  complicated 
contracted  kidney. 

Treatment* — Treatment  consists  chiefly  of  prophylaxis;  wiili  m 
em  surgical  treatment,  amyloid  disease  is  less  common  tlmn  forme :i-f 
Early  treatment  of  tul)erculosis  and  syphilis  decreases  the  pen*eiit^^ 
of  amyloidosis;  for  the  developed  disease  there  is  no  treatment 


(1).  MALFORMATIONS  OF  THE  KIDNBY. 


Malformations  and  Structural  Anomalies  of  the  Kidneys. 

To  malformations  and  structural  anomalies  in  generaK  hut  litti 
clinical  importance  is  attached.     Complete  absence  or  rudiineniarj^ 
development  of  both  kidneys  occurs  only  in  un\iable  infants. 

One  kidney,  usually  the  left,  may  be  absent  or  rudivientary,  whereo 
the  normal  kidney  vicariously  hypertrophies;  the  enlargement  \nm'2 
be  mistaken  for  malignant  disease^  whence  its  removal  is  fatal  Befo 
operation  it  is  imperative,  at  least  in  doubtful  <'ases,  that  cysto^'op^^ 
\w  employed  to  determine  the  presence  of  two  ureters  or  that  a  pr^ 
Hminary  incision  be  made  to  ascertain  that  there  are  two  kitlne^^^ 
Two  vireters  may  come  from  one  kidney.  Ballowitz  collected  1^"^^ 
cases  in  which  one  kidney  was  lacking;  61  per  cent,  occurred  n 
and  in  63  per  cent,  the  left  kidney  was  hicking.  According  to  ^ 
unilateral  absence  of  one  kidney  is  usually  associated  uiith  unitaif 
malformation  of  the  internal  genitalia  but  this  is  not  true  in  uniUtc 
renal  atrophy  nor  in  cases  where  two  kidneys  fuse. 

Supernumerary  kidney  a,  double  kidnev ,  deformation  from  h' 
scoliosis,  are  of  pathological  interest  only;    15  cases  of  supcnHij 
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kidneys  are  recorded    (Graser)  and  in  two  cases  there  were  four 
kidneys. 

The  '' horseshoe^'  kidney  (ren  arciuUus)  due  to  the  fusion  of  both 
kidneys,  is  fairly  common.  Errors  in  diagnosis  are  common  especially 
if  the  kidney  is  dislocated,  and  are  inevitable  if  the  renal  pelvis  is 
inflamed  or  dilated.  Cases  are  reported  in  which  the  ren  arcuatus 
i^^Ls  been  mistaken  for  a  tumor  and  extirpated,  obviously  with  fatal 
I'esults. 

Movable  Kidney. 

Congenital  disloccUion  occurs  twice  as  frequently  in  men  as  in 
"^omen,  and  is  usually  left-sided,  in  which  respects  it  differs  from  the 
^<^qui^ed  form.  It  frequently  coincides  with  congenital  anomalies  of 
^he  genitalia  and  intestines,  and  is  of  more  anatomical  than  clinical 
ii^terest.  The  kidneys  may  lie  one  upon  the  other  (dystopia  renum 
^iiiciata),  of  which  Chatelin  could  collect  but  15  cases.  The  kidney 
t^ay  lapse  into  the  pelvis.    The  ureters  are  sometimes  quite  short. 

Acquired  disloccUion,  described  by  Rayer  nearly  a  century  ago,  is 
^sauch  more  common  and  important.  It  is  variously  called  movable 
^^T  floating  kidney,  ren  mobilis  seu  migrans,  ectopia  renis  acquisita, 
*^^hroptosis. 

^^^fttiology. — (a)  Sex;   88  per  cent,  occurs  in  women,  as  shown  in 
-^Cuttner's  collection  of  667  cases;  Dietl  claimed  that  women  constituted 
^[S  per  cent,  of  the  cases.    (6)  Age.    Most  cases  occur  between  the  twen- 
^^^h  and  fiftieth  years.     Comby  reports  18  and  Abt  5  cases  in  children. 
Cc5')  The  acttud  cause  is  disputed.    The  kidney  is  supported  by  the  fat 
^*^und  it,  the  peritoneum  in  front  of  it  and  by  its  own  bloodvessels, 
-^-^nong the  alleged  causes  are;  atrophy  of  the  perirenal  fat;  the  presence 
^^^  Atnesonephron  (Gerard)  surrounding  the  kidney  to  a  variable  extent; 
'^^^^''^^ening  of  the  abdominal  walls  by  pregnancy  and  other  causes ;  alter- 
ations in  the  intra-abdominal  pressure  by  m^ilpositions  of  the  uterus,  e.  g,, 
I^**^lapse  (Landau);  pressure  exerted  by  cor«^/^  on  the  liver  (Cruveilhier); 
^^^^^enital  laxness  of  the  supporting  structures,  in  connection  with 
^^^^ch  Stiller  claims  that  the  tenth  rib  is  usually  ''floating"  like  the 
^^'venth  and  twelfth  ribs  (costa  fluctuans  decima);    tumors  of  the 
™^ney,  which  drag  it  downward;    trauma  or  sudden  efforts,  as  in 
Wting.    Several  of  these  causes  are  also  thought  to  produce  enterop- 
^^^^is,  in  connection   with  which  floating  kidney  is  very'   frequently 
oVfcscrved. 

Symptoms. — Symptoms  are  absent  in  many,  probably  in  most  cases; 
0^^  may  date  from  the  time  when  the  physician  incautiously  remarks 
upon  the  presence  of  "a  floating  kidney."    There  are  two  mairi  symp- 
ftwni,  the  subjective  pain  and  the  objective  tumor. 

hln. — Pain  may  be  merely  a  dragging  sensation  or  may  amount 
<o severe  renal  colic,  which  is  said  to  result  from  stretching  of  the  renal 
nerves;  it  may  be  lumbar,  abdominal  or  may  shoot  toward  the  heart, 
*  "  or  sciatic  region;  it  may  occasion  intercostal  neuralgia,  even  on 
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the  opposite  side  of  the  body.    Pain  may  be  constant  or  interaiittenlg^ 
mild  or  severe  or  like  a  crisis  {i\  L), 

Objective  Kidney  Findings. --On   bimanual  examination   with  oni^ 
hand  over  tlie  kidney  in  front  and  tlie  other  pushing  it  up  from  Wiind,^ 
the  finih'iigs  vary;    («)  fret|uentiy  the  kidney  is  not  painful  nor  lender^^ 
but  palpable,  which  condition  has  no  significance  especially  in  women  r 
{b)  the  kidney  may  be  tfwvahk\  descending  on  deep  inspiration,  maybt^j 
to  the  navel p  where  it  can   be   retained   by  pressure  during  expini^^ 
tion;    movable  kidney  is  fount!  in  20  per  cent,  of  women  (Tuffier):     < 
(c)  tlie  kidney  may  be  fioatiiig  (the  most  extreme  type),  in  which  itV^ 
may  fall  or  wander  to  the  lower  abdomen  or  pelvis.     In  76  per  emt^ 
of  edited  the  right  kidnei/  h  involved,  in  11  per  cent,  the  left,  and  i! 
13  per  cent,   both  kidneys   (Kuttner);    the  right  kidney  ha^  longri 
vessels,  and  the  left  renal  vein  is  more  firmly  connected   with  th< 
suprarenal  vein  and  the  pancreas.     When  the  kidney  i:*  grasped  J 
sickening  sensation  sometimes  results  as  when  the  testicle  is  eoro^. 
pressed.    The  tunwr  is  svwoih  and  is  usually  recognized  l>y  its  J^hape.  • 
In  rare  cases  the  pulsating  renal  vessels  are  felt  (v.  Frerichs  and  Eich-- 
horst).    If  not  clearly  felt  when  the  patient  is  lying  on  the  back,  pal^. 
pation  is  made  tii  the  standing  posture  or  with  the  patient  lying  oir-^ 
the  left  side.     Little  confidence  can  be  placed  in  percussion  along  th^^ 
spine,  though  occasionally  tympany  can  be  found  over  the  i 
dull  area  along  the  spine  occupied  by  the  kidney;    the  renal 
merges  with  that  of  the  liver  and  spleen  above  and  extends  outwar      ^ 
2,5  inches  (6  to  7  cm.)  on  the  left  and  3.5  inches  (S  to  0  cm.)  or*  (Js-::--^^ 
right  side.     In  thin  subjects  the  sinking  in  of  the  back  and  the  tu^^^^i^ 
in  front  may  sometimes  be  clearly  seen.    In  rare  instances  the  kido^^^^ 
may  be  found  in  a  hernial  sac. 

Other  Symptoma  and  Goinplications^— (a)  The  same  train  of  nrm^^r* 
aMhenic,  hysterical  or  hypochondriacal  sjTiiptoms  are  present  •*  in 
enteroptosis;  Tuffier  believes  that  these  symptoms  are  causal  nitl^ier 
than  sequentiaL  Nervous  dyspepsia  is  particularly  common*  Ci») 
IHetl  (1S64)  described  attacks  of  sudden  severe  pain  and  coll^^** 
known  as  "  DieiVs  crisejf";  they  are  marked  by  fever,  dull,  vomit*^^S» 
collapse,  severe  pain,  sometimes  with  sw^elUng  and  tenderness  a1  ^*** 
kidney,  scanty  urine  containing  blood,  pus,  uric  acid  anil  oxal^^V^* 
and  in  some  instances  peritonitic  manifestations;  Dietl's  theon'  *^*| 
the  kidney  became  *Vincarcerated'*  between  the  connective  ti^u^  ^^^*^ 
peritoneum  is  now  abandoned;  Gilewski  maintains  that  the  la^^. 
is  twisted,  forming  acute  renal  retention  and  hydron^  '  '  an^  ^ 
one  of  Sutton's  cases,  the  ureter  was  found  twisted  tlm  f'^' 

dau  holds  that  the  renal  vessels  suffer  torsion,  and  Mosler  •  ^ 

crises  by  acute  nephritis,  ureteral  stoppage  or  peritonitis,  w  ^..'^^ 
turn  of  the  stornach  is  neither  causal  or  sequential.  It  is  only  •  ^ 
ordinate  and  not  at  all  a  common  coincidence.  '     ^mmoffi^ 

constipation   and   enteroptosis   are  common   conij  roi,     C(X0 

mucosa  is  reported  by  Morris,    Compression  or  actual  stenosi.t  of  til* 
intestine,  icterus,  abdominal  aneurysm  by  tugging  t\ 


ALBUMINURIA  799 

ils  upon  the  aorta,  compression  of  the  cava  inferior  and  adhesions 
le  gall-bladder  are  rare  (and  questionable)  sequences.  Albumin- 
may  occur  periodically,  on  palpation  of  the  kidney  or  when  the 
mt  stands  (orthostatic  type). 

iagnosis. — ^The  diagnosis  is  rarely  diflBcult.  The  finding  on  biman- 
sxamination  of  the  sensitive  kidney-shaped  movable  tumor  is  more 
}rtant  than  the  inconstant  subjective  or  ambiguous  neurasthenic 
ptoms.  Severe  pain  may  be  confused  with  a  tabetic  crisis,  appen- 
is  or  the  passage  of  gall-  or  kidney-stones.  The  kidney  may 
ibly  be  mistaken  for  some  other  movable  tumor,  as  omental, 
ric,  intestinal,  and  gall-bladder  tumors  or  corset  liver.  Morris 
reported  cases  in  which  an  enlarged  gall-bladder  has  been  mis- 
D  for  movable  kidney;  both  tumors  are  movable,  may  induce 
us  or  dyspeptic  disturbances,  and  both  may  be  attended  by  colic 
a  dull  (or  resonant)  note  over  the  tumor.  Doubtful  cases  are 
Uy  determined  by  repeated  examinations,  perhaps  under  anaesthesia, 
icular  reserve  is  necessary  in  the  diagnosis  of  left-sided  floating 
ey. 

Ognosis. — Death  is  an  extremely  rare  occurrence,  though  it  may 
t  from  **  incarceration  "  and  peritonitis. 

aatment. — ^The  patient  should  never  be  told  of  a  movable  or 
Ing  kidney,  because  the  symptoms,  chiefly  the  neurasthenic,  may 
from  the  diagnosis,  (a)  A  rest  cure  may  develop  adipose  tissue 
relieve  the  nervous  symptoms.  (6)  A  well-fitted  bandage,  with 
ling  to  prevent  renal  descent,  is  excellent  in  many  cases,  (c) 
•bstinate  and  extreme  cases,  nephrorrhaphy  or  nephropexy,  as 
nmended  by  Hahn,  is  indicated.  According  to  Czemy  and  Giess, 
3  85  per  cent,  are  cured.  TuflBer  gives  results  of  163  cases  as 
ws:  absolute  recovery  53  per  cent.;  improvement  30  per  cent.; 
K)rary  improvement  5  per  cent.,  and  failure  12  per  cent.  Frank 
J  the  results  of  Hahn's  clinic  as  70  to  80  per  cent,  complete  recovery, 
>  20  |>er  cent,  decidedly  improved,  and  5  to  10  per  cent,  failures; 
nortality  was  under  1  per  cent.  Nephrectomy  is  seldom  indicated. 
The  crises  are  treated  by  morphine,  reposition  and  later  by 
ation. 


(F).  ALBUMINURIA  AND  OTHER  ANOMALIES  OF  RENAL 
SECRETION. 

I.  Albuminuria. 

Ibuminuria  was  discovered  by  Cotugno  in  1770.  It  results  (a) 
1  leakage  of  albumin  through  the  glomeruli  and  tubules  (albumin' 
'  vera,  renalis)  or  (6)  from  admixture  of  blood,  pus,  semen  or  fluid 
iumors  {albuminuria  spuria).  The  genuine  form  will  be  first 
ridered,  and  the  spurious  or  accidental  form  later  under  pyuria 
hematuria. 
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The  most  common  albumin  is  serum  albumin  (or  simply,  albunui^^ 
with  which  serum  globulin  is  frequently  associated. 

Etiology,— (a)  Its  incidence  in  the  diffuse  renal  disease*^  the  nephr! — 
tidea,  amyloidosis  and  passive  congestion  has  already  been  discusseca^ 
(6)  Blood  alteratioruf  are  frequent  causes;  as  (i)  blood  diseases  prop^^ 
as  anaemia,  leukaemia,  pseudoleuktemia,  peniicious  aniemia»  scurv^;^ 
or  purpura  in  wliich  the  poverty  of  the  blood  or  toxins  in<iuce  reo^ 
degeneration;  (ii)  toxiemic  states,  as  the  acute  and  chronic  infection 
in  which  ''febrile  albuminuria*^  (Gerhardt)  evidences  the  renal  d 
eration;  this  condition  borders  very  closely  on  or  merges  into  mi 
cases  of  acute  nephritis;  (iii)  diabetes,  icterus,  and  poisoning 
lead,  mercury,  ether,  etc.  (c)  Nervous  maladies  possibly  act  by  low 
iiig  the  local  blood  pressure,  as  epilepsy,  exophthalmic  goitre»  mignuii..^i^ ^ 
and  the  psychoses,  {d)  Affections  of  the  digestive  tract,  as  inte^tiA  «^ 
incarceration,  hepatic  diseases^  and  lead  colic  may  produce  albumi^^s^' 
una*    {e)  In  the  nev}-bom,  it  was  first  noted  by  Virchow.    It  is  almo^^-^^ 

regular  in  the  first  week  or  ten  days  of  life  {Ruge,  Martin)  arn?    ■ '        ^j 

with  hyahne  casts,  urates  and  epithelium.     It  is  hardly  expla  -Pfl 

change  of  metabolism  or  of  circulation  or  by  uric  acid  infarcts.    UibU ^ 

holds  that  it  is  due  to  imperfect  development  of  the  glomeruli.  ~  /' 
Pregtmncy  is  an  etiological  factor;  it  occurs  in  40  per  cent,  of  cases  '^-^^^ 
the  last  few^  months  of  gestation  (from  increased  tax  on  the  kidnev- 
and  from  pressure)  and  in  the  same  percentage  after  delivery  if  roe 
effort  and  strain),  (g)  Is  there  a  ** physiological  athuminuriu*' ^  V'a 
ious  types  are  described,  as  Pavy's  cyclical  albuminuria,  which  appesi 
and  disappears;  intermittent  albuminuria;  adolescent  albuminurii 
in  young  antemic  subjects,  often  with  vasomotor  disturbances;  ortbc 
static  albuminuria,  also  termed  postural  or  orthotic,  which  *pp**^^^^*(j 
only  when  the  subject  stands.  Some  practitioners  bring  under  lli  ^ 
caption  albuminuria  after  heavy  eating,  severe  exercise,  coitus,  meat 
strain  or  cold  baths.  Certain  clinicians  as  Senator,  Bradford  ancr^ 
Grainger  Stewart,  whose  names  alone  carry  weight,  in^^ist  that  ibc 
is  a  physiological  albuminuria,  in  which  signs  of  nephritis,  aa 
or  cardiovascular  changes  are  absent.  The  author  regards  evctr  Otfe'^ 
of  albuminuria  as  pathological;  its  cause  may  be  an  insidiouidr  de- 
veloping nephritis,  a  receding  nephritis,  stasis,  or  maybe  **cooJili- 
tutionai,*'  as  Martins  calls  it,  but  it  is  always  a  sign  of  glomerular  orJ 
tubuhir  lesion  (see  Prognosis),  however  sUght  it  may  be.  The  amount! 
of  albumin  in  this  type  rarely  exceeds  0.4  to  0.5  pro  mille  (Senator)^ 

Detection. — The  urine  must  be  clear  and  acid;  if  turbid  it  shoold 
be  filtered  and  if  it  then  remains  turbid  it  should  Iw*  cleared  by  sbakutg 
with  magnesia  usta;   it  must  be  acidulated,  if  necessary,  with 
acid;  if  very  concentrated,  dilution  with  distilled  water  is  advmblewl 

1,  Boiling  Test. — A  test-tube,  two-thirds  fiUetl  with  urine,  is 
by  its  lower  part  and  the  upper  layers  are  boiled.    iVlbumtti  produ 
clouding,  which  may  also  result  from    phosphates  and    enr^Kroi 
(dissohnng  when  nitric  acid  is  added),  from  balsam 
andp  it  is  said,  from  urotropin  and  fof 
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botjlJ  not  be  added  before  boiling,  for  a  soluble  acid-albumin 
I  ay  result. 

2.  Nitric  Acid  or  Heller's  Test.— Urine,  somewhat  diluted,  is  place<l  in 
^^  *e,st-tube  or  conical  glass*  and  nitric  acid  is  run  untler  it  by  a  pipette. 
TCtie  fuming  or  nitroso-nitric  acid  is  obtained  by  heating  nitric  acid  in 
'^hich  a  small  bit  of  wood  is  placed  (part  of  the  stick  of  a  match). 
-A^Iburain,  globulin,  mucin,  and  albuniose  are  precipitated  at  once  or 
a.fter  a  few  minute.s  at  the  contact  point;  albumose  dissolves  by  heat- 

Cj^,  the  others  do  not.  These  tests  are  very  satisfactory. 
3.  Ferrocyanide  Test.— To  a  test-tube  half  full  of  urine,  10  drops 
-«-."  acetic  acid  are  added,  which  may  precipitate  uric  acid,  urates, 
^^leoresins  or  nucleo-albumin  (mucin).  These  are  filtered  out  and  one 
^Hlram  (5  c.c.)  of  a  10  per  cent,  solution  of  potassium  ferrocyanide  is 
^^^dded.    A  precipitate  indicates  albumin,  globulin  or  albumose.  which 

*^a.tter  alone  ilissolves  on  heating. 
II  4.  Acetic  Acid  and  Salt  Test.— Adding  to  the  urine  aeetw  acid  to 

^t\  acid  reaction,  and  then  an  equal  volume  of  .miurafed  sodium  chloride 
I  Solution,  precipitates  albumin  and  albumose,  but  the  latter  dissolves 
^m  ot  heating.  The  above  tests  detect  albumin  in  dilutions  as  low  as 
■  ^ht  part  in  10,TO0. 

^B  l».  Spiegler'8  Test. — This  should  be  used  if  more  delicate  tests 
^   ^em  necessary.     Nucleo-albumin  (mucin)  is  removed  by  adding  15 

strops  (1  C.C-)  of  dilute  acetic  acid  antl  filtering.    To  the  urine  is  added 

I  *  quantity  of  8piegler*s  reagent  (bichloride  mercury  8,  tartaric  acid  4, 

II  J?lyeerine  20,  and  distilled  water  200,)  when  albumin  or  albumose 
^■develop  in  the  contact  zone.  One  part  in  350,000  may  be  detected* 
^■^olle^'  modification:  bichloride  10,  succinic  acifl  20,  sodium  chloride 
^f^,  and  100  parts  of  distilled  water. 

f  Globtilin  occurs  chiefly  in  renal  congestion,  acute  and  chronic  ne- 

I  phritis  and  amyloid  degeneration.  It  dissolves  in  an  excess  of  acetic 
I      *cid.     It  is  precipitated  by  boiling.     Flocculi  of  globulin  are  thrown 

Pdown,  when  2  drops  of  dilute  acetic  acid  are  added  to  50  c.c.  (1.6 
bunces)  of  filtered  urine  diluted  10  times  with  distilled  water. 
Nucito^lburnin  (formerly  callefl  mucin)  occurs  in  acute  desquamati%'e 
•Nephritis,  icterus,  poisonings  causing  necrosis  of  the  renal  cells,  and 
P^gnlarly  in  catarrh  of  the  urinarj*  passages.     It  is  precipitated  by 
"*Hling  and  by  acetic  acid,  and  unlike  globulin,  does  not  dis.solve  in 
1^  excels  of  acetic  acid.     Shreds  of  mucus,  voided  with  colic,  have 
been  observed  by  von  Jaksch  and  Baumueller;   the  condition  seems 
"M^alogoas  to  colica  mucosa  and  spasmodic  asthma. 
Peptcme  or  albumojte  is  of  little  clinical  importance;  the  terms  include 
•^Ibuinins  which  do  not  coagulate  by  heat.    When  the  urine  is  boiled, 
tne  albumin  is  precipitated  and  filtered  out.    Albumose  in  the  filtrate 
fau^ea  clouding  and  precipitation  on  cooling.    What  Kiihne  once  called 
I   p^tone   is   now   termed    aUiumose.     ia)   Hence  Jancii'   albumone   is 
I  Mtber  a  peculiar  albumin  than  an  albumose;  described  by  him  in  1848, 
&iburno«$uria  has  also  been  called  Kahler^s   disease.     Muffat  (1905) 
collected  3K  cases.    Its  significance  is  uncertain;    it  has  been  found 
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in  osteomalacia,  and  in  multiple  mveloma.  It  is  precipitated  by  cold 
nitric  acid,  dissolves  on  heating  and  reappears  on  cooling.  (6)  Albumosc 
maj  be  found  in  various  acute  infections  (meningitis,  rheumatiam, 
pneumonia),  septicaemia,  peritonitis,  empyema,  in  acute  yellow  atrophy, 
etc.  Albumin  in  the  kidney,  bladder  or  urinal,  may  be  converted  by 
pepsin  into  albumose. 

Diagnosis. — The  diagnosis  of  albuminuria  is  easily  determined  by 
the  tests  enumerated;  blood  or  pus  may  give  albumin  reactions  (acci- 
dental or  spurious  albuminuria,  v,  hsematuria  and  pyuria)* 

Prognosis  and  Treatment. — These  are  etiological.  The  outlook  is 
not  favorable,  though  not  necessarily  bad.  In  seemingly  ** physio- 
logical** cases,  the  condition  of  the  heart  must  be  watched  and  casU 
carefully  looked  for.  In  youth  and  adolescence  albuminuria  may  be 
"physiological"  but  in  middle  and  later  life  it  is  usually  nephritic. 
Shattuck  and  Osier,  however,  hold  that  "albuminuria  is  more  com- 
mon ^apart  from  Bright's  disease  than  is  commonly  supposed,  that  it 
increases  with  advancing  years,  and  that  a  small  amount  of  albumin 
with  finely  granular  casts  of  small  diameter  in  those  over  fifty  yeaxs 
of  age  is  of  small  importance."  Life  insurance  companies  are  suj^ 
picious  of  "physiological"  albuminuria,  for  figures  show  that  it 
entails  a  death-rate  w*hich  is  double  the  average.  Albuminuria  k  said 
to  result  solely  from  high  arterial  tension,  but  the  author  h  iuc^nd 
to  regard  these  cases  as  incipient  arteriosclerosis  or  contracted  kidney. 
Hawkins  reported  a  case  in  which  albuminuria  lasted,  without  iny 
unhappy  symptoms,  for  forty-three  years  after  Bright  had  given  » 
fatal  prognosis. 


n.  Hsematmia. 


r^W 
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Etiology.^ — Like  albuminuria,  blood  in  the  urine  (ha^matuHa 
only  a  symptom,  and  is  observed  in  many  diverse  conditions.  («)  ^t 
is  Tnost  freqiienily  renaL  (i)  General  conditions  may  cause  it,  as  btou* 
cations  (by  quinine,  carbolic  acid,  turpentine,  or  salicylic  acid),  acute 
infections  (of  which  malaria  is  the  most  common,  acute  exanthenJati^ 
particularly  the  hemorrhagic  types)  or  the  blood  diseases  (puipurt* 
scurvy,  haemophilia,  leukaemia,  and  the  anaemias),  (ii)  Other  c*us^ 
are  heal  renal  conditions,  as  trauma,  vascular  maladies  (tlu'ombosis  o* 
renal  veins,  infarct,  aneurysm,  varicose  veins,  arteriosclerosis,  and 
rarely  passive  congestion);  inflammation  (acute,  chronic,  hemorrbAp^ 
and  suppurative  nephritis);  rarely  amyloidosis  or  parasites  (di.'^ttnnip 
filaria,  nephrophages  sanguiuarius);  tumors;  tuberculosis;  calcult>»^* 
ulceration  and  pyelitis;  sometimes  floating  and  cystic  kidney,  espfciillT 
after  bimanual  examination,  (iii)  Ha?maturia  may  be  **  idiopnihis 
or  ^*  esseniiaL^^  In  some  very  rare  cases  it  occurs  in  **apparfn"f 
healthy  kidneys/'  to  which  phrase  there  has  been  a  just  obj*K"tiou* 
This  condition  has  been  called  renal  epistaxis  (Gull),  angioneuroti*? 
hiematuria  (Kleraperer)  and  renal  purpura  (Senator).  IVL  L.  IliTTis 
collected  18  cases  in  which  simple  nephrotomy  gave  relief.    In  K**^' 
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series  of  48  cases  of  unilateral  renal  haematuria^  nothing  was 
at  operation  in  33  per  cent.^  floating  kidney  existed  in  12.5 
mi.,  renal  pelvic  changes  in  19  per  cent.^  and  diffuse  renal  dis- 
Q  24  per  cent,  (b)  It  may  occur  from  lesions  in  the  lower  urinary 
The  chief  types  of  these  lesions  are  stone  in  the  ureter  or  bladder; 
red  varices  anywhere  in  the  urinary  tract;  stasis  from  liver  cir- 
or  thrombosis  of  the  iliac  veins;  inflanimation  (pyelitis,  ureteritis, 
Sy  prostatitis  or  urethritis,  sometimes  called  "Russian  gonor- 
");  and  tuberculous,  malignant,  or  other  ulcerations. 
iq[>tom8  and  Diagnosis. — Hemorrhage  may  be  macro-  or  micro- 
j.  The  urine  may  be  clear  or  turbid,  red  or  smoke-colored.  It 
tally  acid,  but  may  be  alkaline  when  there  is  copious  vesical 
rrhage.  The  color  is  generally  brighter  when  the  urine  is  alkaline, 
laion  with  concentrated,  icteric,  carbolic,  fuchsin,  hematoxylin 
enna  urines  is  possible.  The  presence  of  blood  is  positively 
nined  (a)  by  the  microscope;  the  red  cells  remain  normal  for  a 
ime  in  add  urine,  but  may  become  pale  in  dilute,  and  mulberry- 
m  concentrated  urine;  (6)  by  the  spectroscope;  if  no  red  cells 
resent  with5>ositive  spectroscopic  findings,  it  indicates  hsemo- 
luria  (t7.t.);  and  (c)  by  chemical  tests  as  Heller's  (boiling  with 
c  potash,  which  throws  down  a  rusty  phosphate  and  hsematin 
dtate),  the  Alm^n  guaiac  test  (acidulating  the  urine  and  adding 
irpentine  and  fresh  guaiac)  which  gives  a  blue  reaction  (also 
ced  by  pus)  and  Teichmann's  test  (treating  the  sediment  with 
n  chloride  and  glacial  acetic  acid,  slightly  heating  and  cooling, 
hsemin  crystals  are  deposited). 

gnosis  of  the  origin  and  cause  of  haematuria  is  often  most  diffi- 
(a)  In  cases  of  renai  origin,  the  blood  is  intimately  mixed  with 
•ine,  as  much  with  that  first  voided  as  with  the  last.  The  color 
in  that  of  water  in  which  raw  meat  has  soaked  ("beef  water" 
.  Clots  are  infrequent  in  renal  haematuria,  save  from  trauma, 
s,  aneurysm,  or  varicosities.  The  red  cells  are  seldom  seen  in 
iux-form  and,  according  to  Gumprecht,  are  fragmented  from 
of  the  renal  cells  on  the  red  disks;  this  does  not  occur  in  vesical 
Thage.  If  there  is  some  other  renal  lesion,  as  nephritis,  there 
re  albumin  than  the  red  cells  would  account  for,  and  albumin 
sent  after  careful  filtering;  according  to  Groldberg,  if  there  is 
lin  with  a  red  cell  count,  by  the  haemocytometer,  of  less  than 
per  c.mm.,  the  albuminuria  is  renal.  Blood  casts,  granular  casts 
enal  epithelium  are  indicative  of  renal  origin,  (b)  Hsematuria 
ating  in  the  pelvis  and  ureter  is  more  often  marked  by  clots  and 
Jy  by  caudate  epithelium,  (c)  Blood  from  the  bladder  is  more 
i  clot,  and  the  last  part  voided  is  more  bloody  than  the  first. 
symptoms,  as  tenesmus,  alkaline  urine  reaction  and  perhaps 
of  tumor,  very  often  indicate  a  vesical  origin,  (rf)  Urethral 
rrhage  stains  most  deeply  the  first  urine  voided.  It  must  always 
me  in  mind  that  the  presence  of  blood  may  be  accidental,  from 
;rual  or  other  contamination. 
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Treatment. — The  treatment  is  etiological  and  can  be  but  lniHly 
considered  here.  Rest,  and  sometimes  morphine^  are  Indicated.  Aside 
from  the  local  treatment  of  vesical  disease,  urethritis,  and  calnilous 
pyehtis,  tannic  acid,  ergotin  and  calcium  chloride  aa  gr,  v,  t,iA.  m*y 
check  bleeding.  Aromatic  sulphuric  acid  v^x,  well  diluted,  is  also 
given  at  three-hour  intervals.  Adrenalin  solution  1  to  1,000  purts, 
given  by  the  catheter,  may  stop  vesical  hemorrhage.  In  essentiiil 
(idiopathic)  renal  hsematuria,  simple  incision  of  the  kidney  i^  fre- 
quently efficacious. 

in.  Haemoglobinoria. 

This  is  haemoglobin  in  the  urine  without  haematuria*  Though  fiM 
described  by  Dressier  (1854),  most  of  the  early  accoimts  are  English* 
from  Harley,  Dickinson,  Gull,  and  Pavy.  There  are  two  main  groups, 
the  toxic,  and  the  paroxj'smal.  | 

Etiology. — The  toxic  form  may  follow  transfusion  of  blood,  m]^^ 
tions  of  glycerin,  poisons  organic  and  inorganic,  as  potassium  chlorate, 
phosphorus,  mercury,  quinine  (in  malarial  cases  only),  carbolic  »cjdi  | 
carbon  monoxide;  it  may  also  result  from  burns,  severe  icteru.^,  pernic* 
ious  anaemia,  scarlatina,  acute  nephritis,  WinckeFs  disease  in  the  wt^' 
bom,  and  spstivo-autumnal  malaria.    The  paroxysmal  form,  of  which 
Gil  man   Thompson   recently  collected   206  cases,  occurs  largely  ir^ 
England,  France,  and    Germany;    90  per  cent,   are   males,  chiffly 
between  thirty  and  forty  years  of  age.     Cold  seems  to  be  the  roost  1 
important  factor;   exercise,  excesses,  or  menstruation,  may  precipitate  ] 
an  attack.    It  is  obser\'ed  in  horses  after  cold  and  exertion;  hffmo* 
globinipmia   and   hfcmoglobinuria  appear,  paresis  of  the  hind  leg^J 
develops  and  death  results  from  disturbed  circulation  and  respiratloo-l 
In  cattle  and  sheep  epidemics  occur  in  which  Babes,  Krogiu.^  an<*  | 
others  have  found  a  htcmatococcus.    In  the  majority  of  human  cases tj 
haemoglobin  una   is   preceded   by  haemoglobin ^mia,  though  gcnuin' 
renal  haemoglobin  una  (without  haemoglobin  fcmi  a)  seems  to  oc*cur  if 
some  cases  of  nephritis  and  from  certain  intestinal  nematodes. 

S3maptoms.^ — Symptoms  occur  only  after  destruction  of  at  leas^« 
one-sixth  of  the  blood.  After  a  chill,  fever,  lumbar  pain  which  radi*tt*3^ 
to  the  legs,  cyanosis,  oppression  and  gastric  symptoms,  the  urin**'^ 
findings  appear;  the  urine  is  dark  and  contains  clumps  of  No 
pigment,  casts  and  epithelium  stained  with  haemoglobin  or  metliarn*- 
globin,  albumin  and  sometimes  oxalate  of  lime  crystals  an<l  l'»^' 
pigments.  In  most  cases  the  haemoglobin  is  already  altered  louifi*^ 
lemoglobin,  as  shown  by  the  spectroscope.  There  may  be  sli^^ 
jaundice,  oedema,  or  urticaria.  The  blood  shows  increased  coagulabih  ^ 
and  diminution  in  the  numV>er  and  redness  of  the  red  cells,  which  t1 
not  form  in  rouleaux.  There  may  be  swelling  of  the  liver  an*!  s[>k*< 
from  luemoglobin  deposits  in  them.  The  paroxA'sm  lasts  one-half 
several  hours,  and  in  the  interval  the  general  heulth  is  fairly 
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rrhe  course  is  most  chronic.     No  death  is  known  from  the  paroxysm 
m^.self  and  very  rarely  from  the  disease. 

Treatment. — Prophylaxis  in  regard  to  colds  and  exertion  may 
modify  the  attacks.  Chovstek  was  able  to  abort  attacks  by  giving 
ni  trite  of  amyl  inhalations.  Warmth  may  modify  the  seizure.  Mercury, 
iodides,  adrenalin,  calcium  chloride  and  thyroid  extract  have  been 
recommended. 


IV.  Pyuria. 

Stiology. — (a)  Pus  may  originate  from  pyelitis  or  pyelonephritis. 

It:    may  occur  intermittently  as  in  pyonephrosis,  or  continuously  as  in 

cslIouIous  or  tuberculous  inflammations.    The  urine  is  usually  acid  in 

t\Al>ercle  and  colon  bacilli  infections;  it  is  acid  in  proteus  and  in  some 

infections  ascending  from  the  bladder;  the  staphylococcus  may  render 

t\ie  urine  less  acid  than  normal  or  alkaline  {v.L  pyelitis).    (6)  Pyuria 

xixay  result  from  cystitis;  the  urine  may  be  acid  or  alkaline  and  con- 

ta.iiis  ropy  mucus,  and  triple  phosphates.     Pus  is  seen  especially  in 

"ttie  last  part  of  the  urine  voided,    (c)    Urethral  pyuria,  which  is  usually 

gonorrhoeal,  is  greatest  in  that  part  of  the  urine  first  evacuated,     (d) 

^cciierUal  pyuria  occurs  from   leucorrhoeal   contamination,   and  is 

^•fcsily  excluded  by  examining  specimens  obtained  by  catheterization. 

Under  this  heading  may  be  brought  pyuria  from  rupture  into  the 

Uiinary  tract  of  appendicular,  pelvic,  or  psoas  abscesses;   much  pus 

*^  voided  at  first,  but  it  gradually  lessens  and  disappears. 

Symptoms. — ^The  urine  in  pyuria  is  yellow-white,  turbid,  and  has 
^  sediment  which  is  sometimes  ropy  and  becomes  gelatinous  when 
^^ustic  potash  is  added.  The  reaction  is  often  ammoniacal,  due  to 
8^nns  decomposing  the  urea,  as  the  proteus,  and  some  staphylococci. 
Gas  may  be  voided  with  the  urine  (pneumaturia);  this  occurs  partic- 
^Uriy  in  enterovesical  fistula  and  in  diabetic  cystitis.  Alkalinity 
^'as  formerly  thought  characteristic  of  cystitic,  and  acidity,  of  pyelitic, 
Pyuria,  but  this  distinction  has  been  dropped.  Albumin  is  found, 
^ue  amount  of  which  in  simple  pyuria  corresponds  with  the  number 
^f  pus  cells.  Albuminuria  may  be  absent  if  there  are  not  over  6-800 
pUs  cells  to  the  c.mm.  It  is  less  or  may  disappear  when  the  urine 
*^  filtered.  The  question  often  arises  whether  the  albuminuria  is 
■ijuply  accidental  or  is  combined  with  renal  albuminuria,  for  instance, 
^hcther  cystitis  is  coincident  with  contracted  kidney.     Besides  con- 

i'^^ration  of  the  amount  of  urine,  its  specific  gravity,  cardiovascular 
hidings,  and  retinitis,  besides  washing  out  the  bladder  and  ureteral 
^thcterization,  a  study  of  the  characteristics  of  the  pus  cells  and 
^r  number  is  of  great  value.  Senator  has  shown  that  leukocytes 
coming  from  the  renal  parenchyma  in  nephritis,  are  mononuclear,  and 
tttose  from  suppuration  are  polymorphonuclear.  Goldberg  found  that 
•ken  (a)  there  is  more  than  1  part  pro  mille  of  albumin  in  the  clear 
Qrioe,.as  determined  by  Esbach's  method,  with  (6)  50,000  pus  cells 
per  c.mm.  as  determined  by  the  hsemocytometer,  the  albumin  is  partly 
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renaL    De  Lint  altered  Goldberg's  method  by  gravimetric  determii 
tion  of  the  albumin;    when  there  is  one  part  pro  mille  of  album 
and  less  than  7,000  pus  cells,  the  albuminuria  is  (a)  renal^  and 
it  results  from  the  pus  alone,  when  there  are  more  than  40,000 
cells;    no  conclusion  can  be  drawn  if  the  pus  cells  number  bet 
7,000  and  40,000  per  cmm. 

Treatment.^The  treatment  is  that  of  the  fundamental  tube: 
calculus,  pyelitis,  cystitis, etc.     Salol  and  urotropin  aa  gr.  x  l*i.d 
exceDent  antiseptics  for  the  urinaiy  tract, 

I  7.  Chyluria. 

The  endemic  or  tropical  form  is  found  in  Florida  and  South  Caroli 
Brazil,  the  Antilles,  Zanzibar,  India,  Egypt,  and  Japan.     It  is  due 
the  filaria,  which  w^as  first  recognized  by  Bancroft  and  I-eurs  in 
.scrotum,  by  Wucherer  in  the  urine,  and  by  Lewis  in  the  blood, 
■enters  the  body  by  the  drinking  water  in  which  mosquitoes  have 
theirdeath  liberated  filaria  embryos.   The  filaria  plug  the  lympb  resA^^^ 
which  dilate  and  rupture  in  the  kidneys,  as  proven  by  Mackenii^^^ 
autopsy.    They  are  found  in  the  blood  at  night  (see  Anihal  Pa:**-^" 
Lbites).    The  non-tropical  forvis  are  not  understood  and  have] mr""^^'7 
Foccurred  in  Europeans  w^ho  have  never  been  in  the  tropics;   ihe'n^s^^^ 
autopsies  have  shown  no  marked  renal  alteration  (Roberts). 

The  urine  resembles  chyle,  is  weakly  acid  or  ueutml  in  rradz^ 
may  present  a  jatiy,  creamy  surface  and  contains  2  to  10  per  «^«^^ 
albumin  (serum  albumin,  globulin  or  albumose),  cholestearin,  ledtk^^^' 
fat,  and  stearic  and  palmitic  acids.  Its  specific  gravity  ia  iiorir^^* 
Sugar  is  seldom  found.  Microscopic  findings  are  fat  gtobules,  kuB^^** 
cytes,  sometimes  red  disks  and  sometimes  the  filaria  parasites^  iLam*  j v 
in  the  fibrin  clots,  which  sometimes  form  and  occasion  dyso-^**^ 
k Casts  are  never  found*  Chyluria  is  often  intermittent;  it  occurs  tsr^^ 
'  cially  at  night  and  may  be  initiated  by  exercise  and  changes  of  postu-^*^^ 
In  some  cases  there  is  considerable  free  fat  in  the  blood  (/tpgm^^f 
Its  course  is  chronic,  covering  months  to  years.  Recovery  is  tne  r«-** 
though  death  may  occur  from  anaemia  and  marasmus.  Tt 
is  unsatisfactory.  Potassium  picronitrate  gr.  \  t.i.d*  is  said  to  acceb 
recovery.  Prophylaxis  regarding  drinking  water  must  be  cooaid 
in  the  tropics. 

p  VI,  Lipuria. 

Lipuria  or  adiposuria  is  symptomatic  of  (a)  lipctmia^  or  tmi  m  •»  -^ 
blood.    The  clearest  instance  is  after  bone  fractures,  cofttufiooi    ^ 
the  liver,  or  after  delivery  in  which  fat  enters  the  blood  from  the  prf^^^ 
cellular  tissue.    Fatty  foods,  as  cod-liver  oil;  acute  yellow  atfO|4i^^ 
diabetes;  diseases  of  the  pancreas^  and  various  poisonings  and  tnmoi^ 
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tfkre  possible  causes,  (b)  It  is  also  symptomatic  of  renal  lesions  (from 
fmttj  epithelial  cells,  degenerated  tumors,  or  fatty  pus  cells). 

Under  the  microscope  small  fat  globules  are  seen,  which  stain  black 
^v^th  osmic  acid,  or  red  with  the  alcanna  test.  The  fat  may  be  saponi- 
fi^  by  alkalis,  emulsified  by  albumins  or  dissolved  by  alcohol,  ether, 

^lol  or  chloroform.  Lipuria  is  often  simulated  by  bacteria  or  phos- 
Bites,  or  by  oil  from  catheters,  suppositories,  or  greasy  urinals. 


Vn.  Phosphaturia. 


3Cylol 

i>Iiat 


Phosphoric  acid  is  chiefly  excreted  in  combination,  mostly  with 
sodium  and  potassium  forming  the  alkaline  phosphates,  and  with 
ecklcium  and  magnesium  forming  the  earthy  phosphates.    The  sodium 
exceeds  the  potassium,  and  the  calcium  is  in  excess  of  the  magnesium 
sa,lts.    Phosphoric  acid  is  chiefly  derived  from  the  food,  but  some  is 
derived  from  decomposition  of  lecithin,  nuclein,  and  protagon.     It 
averages  thirty  to  forty-five  grains  (2  to  3  gm.)  daily.     Amounts  over 
one  dram  (4  to  5  gm.)  or  alteration  of  the  normal  relation  of  the  phos- 
phorus to  the  nitrogen  (17  or  20  to  100)  are  pathological.    An  exces- 
sive deposit  which  occurs  in  dyspepsia,  is  not  synonymous  with  an  actual 
increase.    Phosphaturia  may  be  observed  in  neurasthenia,  pulmonary 
tuberculosis,  diabetes  (largely  from  the  diet),  acute  yellow  atrophy, 
leuksemia,  and  in  ansemia.    As  much  as  two  drams  (7  to  9  gm.)  daily 
have  been  reported  by  Teissier  and  Ralfe,  who  termed  the  condition 
diabetes  phosphcUicus.    Earthy  phosphates  may  cloud  the  last  part  of 
the  urine,  which  is  mistaken  by  the  laity  for  "  spermatorrhoea."    The 
addition  of  an  acid  rapidly  clears  the  urine.    The  diet,  recommended 
'or  this  condition,  consists  of  meat,  fish,  bread,  potatoes  and  apples, 
^ffee,  nux  vomica,  arsenic,  cod-liver  oil,  or  ammonium  benzoate  (gr. 
*  to  XXX  t.i.d.)  are  also  given. 


Vm.  Lithuria. 

^    No  subject  has  occasioned  more  clinical  absurdities  than  uric  acid. 

f  ^  normally  bears  to  urea  a  ratio  of  1  to  70.    Futcher  has  found  a  ratio 

J^  gout  of  1  to  300  or  500  (v.  Gout).    It  is  deposited  in  larger  amounts 

^^M  normal  when  the  urine  is  very  acid  and  the  mineral  salts  or  pig- 

^^ts  are  decreased.    An  increased  precipitation  is  far  more  common 

r^an  an  absolutely  increased  excretion  of  uric  acid.     The  sediment 

^  dearly  seen  as  red  granules  resembling  red  pepper.     Uric  acid 

^mbines  chiefly  with  ammonium  and  sodium,  and  less  with  potassium, 

^thium  and  calcium,  which  form  urates  (sedimentum  lateritium)  of  the 

pnk  or  "brick-dust"  color  so  frequently  seen  in  febrile   urine   and 

ftine  of  high  specific  gravity  or  of  excessive  acidity.    They  are  soluble 

whoi  heated  and  precipitate  on  cooling. 
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IX,  Oxaluria. 


Oxalates,  first  detected  by  Donne  (1838)  in  the  normal  urine,  amoi 
to  le^s  than  10  ro^.  tiaily.     Quantities  larger  than  this  daily  are  pi 
ologicaL    Helen  Baldwin,  in  Herters  laboratory,  decided  that  they 
not  formed  during  normal  metHl)olisni;   they  mnst  then  he  taken 
with  the  fond.     The  actual  coinlitions  of  oxahiria  are  in  doubt, 
ha>  been  uliserved  in  gout,  emphysema,  dyspejiisiaH  (e,>pe(*ially  in  hyji 
acidity  and  increased  intestinal   putrefaction),  neurasthenia,  ictei 
and  dial>etes.     Oxalates  occur  as  octahedral  and  dumlHlsell  crystaK^ 
which  according  to  Klenipcrer  occur  in  50  per  cent,  of  renal  calcu 
Cantani  and  others  maintain  that  oxaluria  is  as.sfK*iafed  with  n^ro 
depreifsion^  irritability,  lassitude,  hypochondriasis,  lumbar  pain,  swi 
and  nervous  dyspepsia,  though  the  concensus  of  opinion  is  against  m 
definite  clinical  picture  or  diathesis.    Klemperer  has  recently  advt-»  * 
diet  of  meat,  fat  and  vegelal>les  (except  spinach  and  caViUi^^* 
excludes  milk  and  eggs  and  administers  magnesium  sulphate  ^ss  on^ 
daily.    Nitromuriatic  acid  rrpij  with  tincture  of  imx  vomica  ^"'^  • 
old  and  excellent  empirical  treatment. 


X.  Indicanuria. 

Potassium  indoxylsulphate  is  usually  present  in  small  amounts 
normal  urine.  It  is  colorless  as  a  rule»  but  may  l»e  voide^i  blue 
actually  give  a  violet  hue  in  alkaline  urine.  When  acid  or  i*o«^^*'*' 
oxydizing  substance  is  added,  it  decomposes  and  frees  indigo.  1""  *  ' 
steps  in  its  production  are  as  follows:  the  action  nf  the  panrrot  ^j'- 
jiiice  on  albumins  produces  indol,  which  is  absorbed,  oxyiiized  *" 
the  tissues  to  indoxyl  and  unites  with  potassium  sulphate  to  fo"^"^ 
potas.sium  indoxylsulphate.  Its  absence  in  some  pancreatic  discm.^?^^ 
has  been  discussed.  It  has  been  rarely  found  in  urinary  calculi^  '^ 
is  increased  in  cachexite  in  which  albuminous  substances  are  d«t>  ^ 
posed,  in  intestinal  obstruction  particularly  of  the  small  bowel,  anrl 
carcinoma,  suppuration,  and  peritonitis.  Boiling  the  urine  and  aild^ 
nitric  acid,  as  in  the  ring  test  for  albumin,  gives  a  bhie  ring;  addi^ 
half  a  dram  (2  c,c.)  of  chloroform  and  shaking  brings  down  the 
or  blue-stained  chloroform. 


ZI.  Other  Anomalies. 


Alkaptofturia  was  discovered  by  Baedecker.     It   is  a  rr»-^r^il 
aromatic  body,  probably  derived  from  proteid  decomposition    t^  ' 
chief  clinical  significance  is  that  (a)  it  reduces  Fehlinp' 
thereliy  simulating  glycosuria,  though  it  is  negative  to  polaxu  ^c 
tation  tests;  and  {b)  it  imparts  to  the  urine  a  dark  browi!  i 
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lally  apparent  only  after  it  has  stood  or  after  caustic  potash  is  added 
•mptonuria  by  derivation  means  urine  which  *' absorbs"  an  "alkali" 
?ly).  Adding  a  drop  of  a  very  dilute  solution  of  ferric  chloride 
ses  a  dull  green  color  which  at  once  disappears.  It  is  said  to  be 
QOgentisic  or  uroleucinic  acid.  Sometimes  it  occurs  as  a  familial 
ction.  Garrod  collected  40  cases,  73  per  cent,  of  which  were 
les;  in  32  congenital  cases,  19  of  them  occurred  in  7  families.  Vir- 
w  (1866)  described  a  case  of  ochronosis,  a  discoloration  of  the 
tilages  and  ligaments.  Osier  described  2  cases  associated  with 
stptonuria,  making  in  all  9  cases  in  the  literature;  it  may  occur 
hi  pigmentation  of  the  face,  chronic  arthritis  and  deformation  of  the 
ibar  vertebrae. 

lydrochinon,  from  carbolic  acid  poisoning,  may  cause  a  somewhat 
ilar  discoloration. 

iiBTTuitoporphyrinuriaf  discovered  by  Hoppe-Seyler,  imparts  a  dark 
►r  to  the  urine.  It  occurs  in  pulmonary  tuberculosis,  rheumatism, 
stinal  hemorrhage,  sulphonal  and  lead-poisoning,  etc.  Hsemato- 
^hyrin  resembles  hsematin,  save  that  it  contains  no  iron. 
cetonuria  is  of  clinical  importance,  chiefly  in  diabetes  {q,v.), 
or  fuller  details  the  reader  may  consult  works  on  clinical  diagnosis, 
1  as  the  recent  treatises  by  Simon,  Emerson  and  others. 


.   PYELITIS— PYELONEPHRITIS— SUPPURATIVE  NEPHRITIS. 

Pyelitis. 

V^litis  and  pyelonephritis  are  inflammations  of  the  pelvis,  and  pehns 
i  tdney  respectively.  They  were  first  described  by  Raver. 
Etiology. — Pyelitis  is  almost  invariably  mycotic.  The  kidneys 
^Uy  eliminate  bacteria  without  injury  to  their  structure  but  when 
-  g^eral  vitality  or  the  local  resistance  of  the  kidneys  is  lowered, 
Animation  of  the  pelvis  or  of  the  kidney  may  result.  Various 
^ria  (v.  I.,  Suppurative  Nephritis)  may  be  found,  including  the 
^^ercle  bacillus  and  other  organisms,  (a)  Foreign  bodies,  as  large, 
M,  or  sharp  calculi,  less  often  cancer  or  tubercle,  and  still  more  rarely 
f^tes,  promote  infection.  (6)  Ascending  infections  from  the  lower 
iiary  tract  are  peculiarly  dangerous  when  associated  with  urinary 
^tractions,  as  urethral  stricture,  hypertrophied  prostate,  or  perhaps 

pressure  of  a  pregnant  uterus.  When  the  bacteria  which  produce 
titis  cause  decomposition  of  urea,  the  ammonia  evolved  acts  as  an 
litional  eroding  factor.    According  to  Rosving,  certain  streptococci 

in  this  way,  but  not  the  tubercle  or  colon  organisms.  Infection 
Utlly  ascends  from  cystitis  along  the  ureters,  producing  ureteritis, 
9i  pyelitis  and  perhaps  a  pyelonephritis,  but  it  may  reach  the  kidney 
•Dg  the  lymph  vessels,  the  microbes  entering  through  erosions  in 
5  vesical  mucosa.  James  Goodhart  has  shown  that  50  per  cent,  of 
)cs  with  obstruction  to  the  flow  of  urine  die  of  renal  suppuration. 
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(c)  Infection  may  be  kcematogenoits  as  in  typhoid,  the  exanlhe 
in  the  intestinal  catarrhs  of  infancy,  (d)  Less  common  facti 
elude  tratimatism,  extension  by  contiguity  from  neighboring  infl^^^ 
mations,  as  pyelonephritis  (pyelonephritia  is  usually  an  ascend.^ 
process,  in  which  the  kidney  is  secondarily  involved,  and  only  ra:^*^, 
is  it  a  process  descending  from  the  kidney  to  the  pelvis),  toxic  fact^^j^* 
as  acrid,  irritating  diuretics  such  as  turpentine,  and  hemorrh^^^ 
diseases,  as  black  measles  or  scurvy;  cold,  venous  stasis,  and  (Ual^e^i 
are  somewhat  predisposing  factors;  arteriosclerosis  promotes  the  f< 
of  pyelitis  described  by  011ivier»  which  is  attended  by  hemorr' 
and  the  formation  of  fibrin  coagula*  Pyelitis  is  most  prevalent 
males  and  in  adults. 

Pathology. — Pyelitis  may  be  acute  or  chronic;  solitary  or  combifl 
with  cystitis;  catarriial,  suppurative  or  ulcerative;  unilateral  or  les^ 
often  bilateral.  Acute  catarrhal  forms  present  all  the  characters  of 
mucous  membrane  inflammation,  as  redness,  oedema,  desquamaoon, 
formation  of  mucopus  and  minute  ecchymoses.  Chronic  fonus  show 
grayish  to  reddish-brown  pigmentation  and  thickening.  In  any  fonn, 
croupous  or  diphtheritic  inflammation  or  even  gangrene  may  develop. 
Urates  and  triple  phosphates  may  precipitate.  Small  cysts  may  fora 
in  the  pelvis  or  ureter;  this  is  caused  by  retention  or  perhaps  by 
sporozoa;  the  small  lymph  nodes  may  enlarge,  and  in  rare  cases  the 
epithelium  may  hypertrophy  and  thicken,  causing  cholestcatomt 
(va,,  issues). 

Symptoms* — (a)  There  are  no  certain  symptoms  in  tii«?  rurt  cases 
in  which  a  suppurative  nephritis  descends  to  the  pelvis,  [b)  In  tht 
ascending  type,  early  vesical  symptoms  antedate  and  often  obscure 
the  pyelitis,  (c)  The  symptoms  are  most  clear  in  primary  pyelitis  fn'in 
calculus  or  from  acute  hj^matogenous  infection. 

Pifnria  is  the  chief  symptom.  The  amount  of  pus  is  usually  pf^ 
portionate  to  the  albumin  (r.  Pyuria).  Its  amount  varies  as  well  ft^ 
its  constancy;  when  the  ureter  is  obstructed,  pyuria  is  suspended, an<i 
wheji  the  obstruction  is  removed  the  pus  escapes  in  increased  auiouiits- 
Polyuria  and  a  low  specific  gravity  are  usual  in  chronic  cases;  the 
urine  may  be  doubled  or  tripled  in  amount,  simulating  di*l>^ 
insipidus;  polyuria  results  from  decreased  absorption  of  water  fro^ 
the  medullary  portion  or  from  compensatory  hypertropliy  of  th^ 
sound  kidney,  or  sometimes  of  the  heart.  In  acute  cases  the  urine  [* 
decreased.  There  may  be  other  urinary  findings.  The  urine  *' 
usually  acid  but  quite  often  alkaline  (from  coincident  or  causal  cystitJ*i 
or  from  bacteria  decomposing  the  urea).  It  is  often  cloudy.  l[  ** 
true  that  large,  caudate,  club-like  epithelial  cells,  often  overlappioS 
each  other  like  shingles,  are  present  in  moderately  severe  pyelitis 
but  they  may  occur,  though  less  frequently,  in  ureteritis  and  cyj«titis. 
When  pyeUtis  extends  to  the  papillae  or  higher  (pyelonephritis),  cylin* 
drical  plugs  of  pus  cells,  epithelium,  but  chiefly  of  cocci,  are  seeu 
(Fischl).  Red  cells  (calculus),  triple  phosphate  or  uric  acid  crj^sul^ 
fibrin  (croupous  or  diphtheritic  pyelitis),  and  various  bacteria  (perlApS 
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^berde  bacilli)  may  occur.  Pain  over  the  kidney  is  usually  dull, 
t)ut  in  acute  cases  may  suggest  stone.  There  is  a  desire — ^probably 
x^ex — ^to  urinate  frequently;  this  symptom  may  lead  to  an  erroneous 
ciiagnosis  of  cystitis.  Fever  and  rigors  are  not  imcommon,  especially 
in  severe  calculous  or  tuberculous  types  or  those  invading  the  kidney 
substance.  Temperature  is  sometimes  sudden  and  high  C' irritative '') 
cbJid  at  other  times  is  intermittent  from  septic  absorption. 

Oomplications. — (a)  There  may  be  extension  to  the  renal  substance 
Cj^elonephfiiis)  and  it  may  be  reduced  to  a  pulpy  inspissated  |ind  even 
oaldfied  mass.     (6)  Prolonged  inflammation  may  lead  to  fibrosis  of 
tik.e  kidney  (Ackermann,  Albarran);  this  is  known  as  the  ''ascending 
a€>ntracted  kidney,**    (c)  Plugging  of  the  ureter  may  occasion  distention 
o£  the  pelvis  by  retained  urine  (hydronephrosis)  or  pus  (pyonephrosis), 
l>oth  of  which  conditions  will  be  described  below,     (d)  Anuria,  de- 
soribed  by  Morgagni  and  later  by  Israel,  is  occasioned  by  reflex  sup- 
pression of  the  sound  kidney,  or  by  extensive  lesions  in  both  kidneys. 
(0)  Amyloidosis  may  be  a  complication.     (/)  Intoxication  may  occur 
by  bacterial  toxins  and  renal  inadequacy.    The  condition  resembles 
uraemia  in  some  respects,  but  oedema,  retinitis,  and  convulsions  are 
absent.    Senator  described  a  dyspnoea  like  that  of  diabetic  coma. 
^EVeitz  and  v.  Jaksch  believe  that  intoxication  results  from  absorption 
^f  ammonia  (ammonicBmia)  from  decomposed  urea,     (jr)  Perforation 
putward  causes  the  paranephritic  abscess  (v.i.).    In  some  cases  an 
^terestifig  condition  called  "spinal  paraplegia"  has  been  described; 
^ough  it  was  once  considered  reflex,  it  probably  results  from  an 
ascending  neuritis. 

Prognosis. — ^The  prognosis  is  influenced   by  the  basic  infection 
(whether  simple,  tuberculous,  or  calculous)  and  by  the  complications 
^  described.    In  acute  cases  the  outlook  is  generally  good.    Chronic 
^^*ses  without  much  necrosis  may  last  many  years  and  may  even  recover. 
Diagnosis. — Much  depends  on  careful  analysis  of  pyuria  (q.v.). 
^JlHitis  may  be  confused  with  as  well  as  combined  with  pyelitis.    Their 
^fferentiation  is  often  difficult  from  examination  of  the  urine  alone; 
^e  albumin  and  pus  correspond  in  both,  and  possibly  there  is  rather 
^oie  albumin  in  pyelitis;  no  absolute  reliance  can  be  placed  on  the 
^"^•ction,  acidity,  or  alkalinity  occurring  in  either  condition,  though 
PyeKtic  urine  is  probably  more  often  acid.    The  tailed,  clubbed,  or 
^hingle-like  epithelia  are  more  common  in  pyelitis,  though  not  pathog- 
nomonic.    Von  Bergmann's  method  consisted   of  thorough   vesical 
^"rigation  and  then  gentle  compression  of  the  suspected  kidney  to 
*^ice  into  the  bladder,  and  thence  into  the  catheter,  pus  or  cells; 
I       Wn  over  the  kidney  and  extending  downward  is  significant;    the 
I      ^y  certain  method  is  cystoscopy  and  ureteral  catheterization.    In 
K      ^hriiis  the  urine  contains  more  albumin  than  is  explained  by  the 
m      Pus,  though  the  amount  may  be  slight  in  interstitial  nephritis;    the 
■  *ukocytes  are  mononuclear  and  the  presence  of  casts,  cardiovascular 
Aanges,  and  the  results  of  cryoscopy  are  usually  decisive. 
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TresLtmBnt,— Prophylaxis  involves  care  id  the  use  of  catheter^, 
irritating   (liiiretics,   the    expectant    treatment     of    gonorrhcFa, 
Walir,  mifk  ami  niinerai  waters  shoulcl  he  u.secl  freely  to  flui*h  twit  tl 
uriruirj'  trart.      Pain  is  relieved  l>y  hot  applications  to  the  kidne- 
and    by  giving  five  f^rains  of   powdered    nutmeg;    opium  h  sehic 
indicated.     For  pyuria,  salol  and  nrotropin  aa  gr,  x  p.c,  are  mc 
efficient;    the  salol  somewhat  influences  the  pain.     Methylene  hi' 
gr.  j  to  ij,  t.i.d.  may  l>e  also  given,  but  digestive  ditiiturbancr^  mu^t 
watched,  for.     Potassium  chlorate  gr.  x  to  xx  t.i.d.  may  lessen  ai 
moniacal  fermentation  but  may  cause  intoxication.     These  remeiii 
are  superior  to  lead  acetate,  santlal  oil,  or  turpentine.     Surgical  inU 
jfrnice  may  be  necessary  when  ureteral  tlrainage  is  incomplete.     N 
phrotomy  is  the  best  operation,  nephrectomy  being  seldom  indtcati 


Suppurative  Nephritis. 

Its  etiology  is  partly  that  of  pyelitis.    The  mlcroorg&nistiis  eiicoi-:^^- ^' 
tered  are  the  staphylo-,strepto-  and  pneumocoecus,  Bacillus coli,gci«"^  ^^ 
coccus,  proteus,  t\^hoid  and  tiibercle  haciUus,  and  actinomyce.-*.      K^^} 
The  cmholic  farm  rcsidts  from  suppurative  proeesse^i  elsewhere  »^«t»w 
represents  merely  one  phase  of  septicopyiemia  of  mt>re  putiuilogi  ^.^^ 
than  clinical  interest.    The  suppurative  foci  are  nearly  always  bilatc^^''^^ 
and  are  cliiefly  cortical;  the  glomeruh  are  filled  with  miiTotSrjjaiii^^^** 
and,  as  the  foci  enlarge,  they  show  as  yellowish  areas  thn  ■    '     ^  ^* 
cortex;    some  deposits  may  also  occur  in  the  medulla;    tht  >** 

are  enlarged  and  lax,     (Clinically,  pyuria,  hiemattma  and  cvlindrt*  *^ 
are  seldom  seen,  and  a  diagnosis  can  seldom  be  made;  anuria  or  olL^lf' 
uria   may   result   from   multiple  glomerular  involvement.      (6)  T**** 
aMccnding  type  is  e-ssentially  a  cystopyelonephritis,  which   hMdt  b^^^*** 
alrea<ly  *lescribed,  and  forms  the  so-called  "surgical  kidiiey'^;  inf^^ 
ti<m  and  urinary  obstruction  are  its  usual  antecedents;   pyuria,  pc^^v 
uria  and  albuminuria  its  usual  symptoms;    and  suppuration  ia    '^^  . 
medullarj'  rays  its  usual  anatomical  e\idence;    very  rarely  oectd^^*^ 
renal  tissue  is  evacuated,     (c)  Suppuration  of  the  ki' 
from  its  iiufQjtion  by  voniiguity  from  adjacent  pus  foei,         -^  .IEI.-^'^.l 

peri-uterine  or  vertebral  foci;  much  pus  may  be  voided  at  ooc^ 
later  gradual  cessation  of  the  pyuria. 

The  diagnosis  is  always  uncertain,  save  when  sequestra  come  ai 
the  prognosis  always  ominous  and  the  treatment  always 
and  surgical. 

(H)*  PERINEPHRIC  ABSCESS. 


A  distinction  is  sometimes  made  between  perinephriris,  inl 
of  the  fibrous  capside,  and  paranephritis,  infiammation  (su| 
of  the  fatty  capsule  and  surromiding  tissue. 
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^Etiology. — (a)  The  most  common  cause  is  suppurative  disease  of 
^h.^  kidney,  as  pyelitis,  pyelonephritis,  pyonephrosis  (v.i.),  and  tuber- 
c^i-ilosis,  from  which  extension  occurs  by  actual  rupture  or  along  the 
blood  or  lymph  vessels.  (6)  Extension  by  contiguity  may  occur  from 
v^x-tebral  caries,  appendicular,  pelvic  or  pancreatic  suppuration,  liver 
stl>^^;ess,  cholecystitis  or  even  from  the  lungs  and  pleura,  (c)  It  may 
result  from  trauma  plus  infection,  (d)  The  so-called  idiopathic  cases, 
01:1  c?e  attributed  to  cold,  are  probably  embolic.  Most  cases  occur  in 
I>^x-sons  between  thirty  and  forty  years  of  age,  and  70  per  cent,  occurs 
in    males. 

Symptoms. — (a)  The  onset  is  acute,  with  a  rigor  and  sudden  tem- 
poT-ature  in  the  embolic  (so-called  primary)  cases,  but  it  is  insidious 
in.    the  secondary  group.     (6)  Fever  of  a  continuous  or  remittent  type 
is  usual,  though  it  may  be  absent  in  some  cases,  i,  e.,  absence  of  fever 
does  not  exclude  suppuration,    (c)  Pain  and  tenderness  are  experienced 
over  one  kidney,  somewhat  more  often  over  the  right  than  the  left. 
Sometimes,  though  seldom  without  coincident  involvement  of  the 
kidney  itself,  pain  shoots  along  the  ureter  to  the  pubes  or  thigh.    To 
relieve  tension  the  patient  frequently  lies  on  the  back  with  the  knee 
jleaced  and  the  thigh  rotated  outward.     It  may  be  here  remarked, 
though  we  are  discussmg  suppuration  about  the  kidney  (paranephritis) 
that  pain  may  arise  from  simple  inflammation  of  the  fibrous  capsule 
(perinephritis);    this  is  relieved  by  simple  nephrotomy,     (d)  Local 
-findings  may  be  marked  or  absent.    In  some  patients  there  are  lumbar 
iedeim,  redness  and  swelling.    The  physical  signs  anteriorly  are  seldom 
Baarked,  as  suppuration  usually  occurs  behind  the  kidney.    The  sur- 
geon finds  at  operation  a  diffuse  phlegmon,  and  less  often  diffuse 
ferous  infiltration  or  circumscribed  abscess;  the  pus  may  be  odorless; 
It  may  smell  of  urine  when  the  abscess  has  arisen  from  perforation 
outward  of  a  pyelitic  lesion ;  a  fsecal  odor  results  from  infection  (with- 
out perforation)  from  the  bowel  or  from  appendicular  abscess.    Ne- 
crotic fat  and  sometimes  altered  blood  are  voided,     {e)  The  urine  is 
^^gative,  unless  there  are  (i)  a  pyelitic  origin  and  (ii)  rupture  of  the 
abscess  into  the  urinary  tract.     (/)  The  chief  complication  is  rupture, 
^hich  occurs  in  about  a  quarter  of  the  cases;  in  15  per  cent,  it  occurs 
'JPward  (Kiister),  into  the  lungs  and  pleura,  and  in  8  per  cent,  it  is 
^o\vnward,  chiefly  into  the  intestine.     Burrowing  to  the  peritoneum, 
Sj^in,  pelvis,  or  perineum  may  follow;  according  to  Gerota,  it  occurs 
k  '^S  the  ureter  toward  the  pelvis,  when  the  abscess  is  anterior  to 
^*J^  renal  fascia  and  toward  the  lumbar  region  or  iliac  fossa  when  the 
^^scess  is  behind  the  fascia.     Amyloidosis  may  result  from  neglected 
^^  obscure  cases  of  paranephritis.     Serous  pleurisy,   subcutaneous 
^^physema,  compression  of  the  portal  vein,  icterus,  and  septicaemia 
^ay  result. 

.   The  course  averages  two  to  four  weeks,  though  a  longer  duration 
*^  not  uncommon. 

Diagnosis. — Diagnosis  depends  on   (a)  local  pain,   (6)  oedema  or 
^Welling,  (c)  fever  and  {d)  exploratory  aspiration.    Lumbago  causes  no 
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serious  confusion.    Other  affections  causing  occasional  confusion 

psoas  abscess,  appendicular  abscess  beliind  the  kidney  or  rupit 
downward  of  empyema  though  these  are  more  often  etiological  fact' 
than  separate  questions  for  differentiation. 

The  only  ireatnient  is  incision  and  drainage.    In  the  cases  of 
and  Schmieden  complete  recoverj"  occurred  in  73  per  cent. 


(I).  HYDRONEPHROSIS* 


DefiniiioE. — Hydronephrosis  is  a  sae-hke  dilatation  of  the  pri- 

I  and  calices,  with  accumulation  in  it  of  a  watery  fluid;   obstruction        ^o 

the  urinary  flow  is  its  cause  and  atrophy  of  the  renal  sul>stance  is        -^  tl 
result.    It  was  first  described  by  Tulp  (1674)  and  named  by  Rayer— ^ 

Etiology  and  Pathology. — There  are  two  forms,  the  congenital  a-^ 
acquired,     (a)  The  congeniial  form  is  most  often  due  to  anomaL  :*^ 
in  the  ureters;  these  include  atresia,  stenosis,  valve  formations,  twi^^ 
compression  by  peritonitic  bands,  vestiges  of  Mtiller's  or  G4rui 
ducts,  abnormal  bloodvessels,  imperfect  insertion  into  the  bladder,        *^' 
insertion  too  high  into  the  pelvis,  in  the  lower  part  of  which 
urine  accumulates.    Of  the  latter  form  the  author  has  seen  two  c 
in  young  men  and  J.  B.  Murphy  has  observed  four  others.     Wl^t^*^ 
there  are  double  ureters,  one  may  end  blindly  in  the  bladder  wall* 
dilating*  may  compress  its  fellow  of  the  same  side.    In  some  few 
no  obstriietiou  is  apparent.      Hydronephrosis  may  occasion  dysti 
and  is  rather  commonly  associated  with  other  congenital  maJformati^-^ 
65  per  cent,    of  congenital    cases  are    bilateral    (Roberts),     (fc)  'l"*    -^ 
acquired  form  may  be  bilateral  or  unilateral,  depending  on  its  cmi^  ^^^ 
This  may,  in  rare  cases,  be  in  the  kidney  itself  (Ilayer,  Chop&rt^  Chf   -^j 
tian  Fenger),  producing  partial  hydronephrosis.     Enumeration  of 
^possible  causes  of  obstruction  is  unnecessary;    one  or  both  urrt 
may  be  compressed  by  malignant  pelvic  growths,  as  uterine  can^ 
and  this  in  part  explains  the  large  proportion  (67  per  cent.,  Newmans  ^ 
of  bilateral  hydronephrosis  which  occurs  in  autopsy  figures;   in  cKs^  " 
f  ical  cases  62  per  cent,  are  unilateral  (Roberts).    Ureteral  obstmclii^^ 
may  arise  from   calculus,  tumors,  tuberculous  detritus, 
cicatrization,  Boating  kidney,  or  rarely  clots  from  trauma  or  parasii 
Large  sacs  are  usually  caused  by  affections  of  the  urrter,     0th' 
possible  types  are  obstruction  from  urethral  stricture,  enlarged 
state  or  more  rarely  phimosis  and  atresia  of  the  hymen. 

As  Cohnheim  contended,  a  slow  development  with  iQtermissioQS  & 
more  potent  in  the  production  of  large  sacs  than  is  acute  obstmrtii 
for  slow  compression  permits  more  continued  renal  secretioo. 

The  results  of  urhmry  accumulation  are  (a)  distention  ol  tbe 
(b)  flattening  of  the  papilliB,  (c)  atrophy  of  the  renal  tissue,  though 
normal  ti.ssue  usually  remains,  and  (d)  the  formation  of  a  fibrous  sac*         ^ 

Sjrmptoms. — The  chief  finding  is  a  fluctuating  renal  turner,    {a)  IP 
ii  located  at  first  in  the  renal  region  but  later  assumes  an  ^ 
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ixnportance.     (6)  Its  size  varies  in  different  cases,  being  largest  when 

the  ureter  is  obstructed  and  in  slowly  developing  cases  it  may  be  as 

l&xge  as  the  head,  and  even  simulate  ascites;   Peter  Frank  mentions 

^   case  in  which  it  contained  60  quarts,     (c)  It  may  in  the  same  case 

^V'^iy  from  time  to  time;  this  is  known  as  intermittent  hydronephrosis, 

^^Xid  its  chief  causes  are  valve  formation^  stenosis  or  abnormal  insertion 

o^  the  ureter  into  the  pelvis.    The  amount  of  urine  is  (i)  normal  from 

hypertrophy  of  the  sound  kidney,  (ii)  decreased  in  bilateral  disease 

^^x*  from  increased  pressure  in  the  diseased  kidney,  lessening  the  secre- 

^on  from  the  sound  kidney  (Israel);  or  (iii),when  the  sac  evacuates, 

^^iddenly  very  abimdant,  and  then  the  tumor  disappears;   this  point 

*^  .often  volimteered  in  the  patient's  history.    The  author  has  seen 

ricomaturia  and  renal  coUc  occur  in  hydronephrosis  due  to  an  insertion 

of   the  ureter  high  up  in  the  renal  pelvis,    (d)  Its  form,  on  bimanual 

I^ttlpation,  is  irregtUarly  oval;   in  moderately  severe  cases  the  kidney 

^'^self  may  be  palpated  as  well  as  its  irregularly  protuberant  calices. 

C«)   Sometimes  the  dilated  ureter  can  also  be  felt.     (/)  The  hallottement 

^^Srud  is  a  repercussion  shock  obtained  by  tapping  the  tumor  with 

fingers  of  one  hand,  while  the  other  is  spread  broadly  over  it.    (gr) 

Sxoall  tumors  are  covered  by  the  colon,  which  imparts  a  modified  tym- 

l^^uiitic  note  on  percussion.   Distention  of  the  colon  by  air  or  gas  brings 

^^^t  tympany  over  the  tumor.    Very  large  sacs  push  the  colon  aside. 

^"he  ten  sacccdtis  may  develop  in  a  floating  or  horseshoe  kidney.    (A) 

Its  eonierUs  are  albumin,  paralbumin,  mucus,  urea,  uric  acid  and  other 

^juinary  constituents,  which  are  usually  absorbed  only  after  a  long  time. 

^'^iagnostic  puncture  is  not  always  safe,     (t)  Sometimes  it  is  tender 

*tx>ni  tension  of  the  capsule;  pain  may  also  arise  from  torsion  of  the 

J^'cter.     (j)  Complications  include  rupture,  infection  (pyonephrosis), 

l^ft  ventricle  hypertrophy,  and  anuria  or  ursemia  if  both  kidneys  are 

^pMcated. 

.    Diagnosis. — Diagnosis  is  quite  easy  (a)  by  recognizing  the  cause, 
^  possible,  as  stone  or  tumor;   (6)  by  careful  bimanual  palpation  and 
(c)  by  cystoscopic  proof  that  urine  does  not  flow  from  one  ureter. 
^differentiation  concerns  especially — 

1.  The  Exclusion  of  Other  Renal  Tumors. — (a)  Pyonephrosis,  a  dilata- 

^^n  of  the  pelvis  and  calices  by  purulent  fluid  (instead  of  water-like 

^Uid  as  in  hydronephrosis),  is  caused  by  obstruction  plus  infection 

5]^^pecially  from  pyelitis  with  obstruction).     It  occasions  the  same 

"^^d  of  tumor  as  to  location  and  physical  examination,  but  presents 

?^^e  other  features;  it  is  generally  smaller  and  more  irregular  than 

J  ^dronephrosis;   its  walls  are  thicker  and  more  tender,  for  infection 

^perimposed  on  obstruction;  there  is  more  renal  necrosis;  systemic 

^J^^ptic  symptoms  prevail;   its  contents  are  pus,  pulpy  detritus,  triple 

^*^osj)hates,  bacteria,  disorganized  blood,  fat,  cholestearin,  fcetid  am- 

?^Onium  compoimds  and  even  gas.     Puncture  is  always  dangerous, 

^  doubtful  cases  more  so  than  operation.    Its  prognosis  also  is  clearly 

^Ore  unfavorable.     (6)  Cystic  kidneys  (y.t'.)  are  very'  diflicult    (or 
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impossible")   to  differentiate,     (r)  Malignant  renal  tftouiks,  and  id) 
e*/hinc)tXK'CUs,  will  rt^reive  consideration  below. 

2.  Other  Abdomieal  Tumors. —  (a)  Orarian  tumor  is  connected  wiC^t^ 
the  uterus,  grows  upward,  and  may  \ye  associated  with  chanpe^  i^ 
the  mammary  glands  antl  genital  functions.     Ovarian  tumor  with      ^ 
long  pedicle  may  deceive,  but  it  pushes  the  ciecum  liackwanL    Tl'^-*^ 
diilness  is  greater,  though  in  large  renal  sacs  the  colon  is  pu^^  ^* 

The  sliglit  respiratory  excursion  antl  hatloHvment  in  hydroiiv.  *^ 

of  quite  secondary  diagnostic  value,  ronfusion  h  very  likely  to  occm-^*^ 
when  hydronephrosis  develops  in  a  floating  kidney.  Exploralor"^ 
puncture  is  an  unsafe  procednre;  when  made,  tite  fluid  fn>ni  ovariju  ^* 
cysts  shows  a  high  specific  gravity  ( 1,020);  much  paralbumin  ^-  ^ 
pre.sent,  also  cylindrical  epithelium,  colloid  or  chocolate-coloretl  ma 
terial  and  of  course  no  urea.  Under  narcosis  the  entire  hand  may 
Introduce*!  into  tlic  rectum  or  colon  to  determine  the  point  of  origi:^^^ 
of  the  tumor,  though  this  method  is  severe,  and  is  seldom  necessaiV'^''^- 
(b)  Ascites  ajul  pregnane  if  are  readily  differentiated,  ic)  Encapsulate^^^d 
peritonitut  may  be  harder,  but  tlie  uriuar}'  conditions  and  sac-lik^  ^6 
distention  are  usually  decisive,  (d)  Spienic  and  hepatic  tumors  ai^^ 
more  flat  on  percussion,  encroach  more  upon  the  lungs  and  are  abov-^  ^^ 
or  anterior  to  the  gas-distended  colon.  In  a  renal  growth  a  furro- 
and  tympanitic  loop  of  bowel  may  lie  between  it  and  the  liver  or  spleei 

Prognosis. — The  prognosis  is  generally  unfavorable,  an  the  caua:^ 
is  often  inaccessible  or  the  proces.s  well  advanced.  The  prognojsis  mi9 
better  in  cases  of  renal  stone  than  in  cancer  or  in  the  generally  inviah^L^ 
congenital  forms.    The  course  is  often  protracted  and  intermittent. 

Treatment. --Treatment   is   surgical.      Nephrotomy    is   indicate-^*!, 
while  nephrectomy  is  generally  considered  bad  surgery  since  Aywr^^^w 
and  others  have  shown  that  some  sound  renal  tissue  nearly  alw^  va 
remains.     For  the  same  reason  ligature  of  the  renal  vessels  should     ^  »c 
avoided    (Nicolai).      The  mortality  resulting  from  nephrectomy   ^or 
hydronephrosis  is  5.7  percent.,  for  pyonephrosis  15.3  percent.  (Schirmie- 
deu);    Rosving   reports  0  per   cent,  and   19   per  cent,  mortality*      in 
his  causes  of  nephrt>tomy  for  hydro-  and  pyonephrosis,  respective^! v ; 
34  per  cent,  of  his  cases  recovered  completely,  27  per  cent,  recaverecf 
though  with  fistula,  and  secondary  operation  was  necessar}*  in  20  per 
cent.     Fenger  advised  conserv^ative  operations,  especially  in  partial 
hydronephrosis.     Reference  should  be  made  to  surgical  treati-^e^  tot 
details  of  operations  on  the  ureter,  excision  of  the  pehic  sac.  He. 
Caspar  and    Kiimmel   maintain   that  the  phloridzin   and  cni-n^ 
tests  are  of  great  value  in  determining  which  side  is  involved,  by  i 
ing  the  urine  obtained  from  each  ureter  by  ureteral  catheieriiatioD,* 
Israel  has  a  very  different  opinion,  as  has  Rosving,  who  prefers  t*^' 
cut  down  on  both  kidneys  before  extirpating  either  one. 
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(J).  RENAL  OALOULUS  (NEPHROLITHIASIS). 

Etiology. — Stone  in  the  kidney  or  its  pelvis  results  from  deposition 
aein  of  the  solid  constituents  of  the  urine.  It  is  probable  that  stone 
mation  is  due  to  bacteria.  The  kidneys  usually  eliminate  bacteria 
thout  changes  to  themselves,  but  sometimes  bacteria,  especially  the 
Ion  bacillus  (Schmorl),  form  the  nucleus  of  stones.  Ebstein,  Moritz, 
endelsohn  and  others  have  shown  that  an  albuminous  cement  sub- 
mce  is  foimd  even  in  very  slight  urinary  deposits  or  renal  sand. 
mel  stone  has  been  known  since  the  time  of  Hippocrates. 
The  predisposing  factors  are  obscure,  (a)  A  sedentary  life  and  over- 
lulgence  in  food  and  alcohol  are  apparently  predisposing  factors. 
Jen  noted  the  coincidence  of  gout  and  renal  calculus.  Stones  are 
d  to  be  uncommon  in  very  active  persons.  (6)  Most  cases  occur 
persons  between  thirty  and  sixty  years  of  age,  though  they  may 
irelop  in  early  youth  or  old  age,  in  which  extremes  of  life  vesical 
cuius  is  more  common,  (c)  Seventy-five  per  cent,  of  cases  are  in 
les.  Stones  are  passed  more  easily,  and,  therefore  are  possibly  less 
en  detected,  in  women,  (d)  Renal  calculus  occurs  most  frequently 
Asia  and  there  are  certain  foci,  more  of  them  in  Europe  than  in 
lerica,  where  it  is  particularly  frequent,  as  central  Russia,  Holland, 
ly,  Altenberg,  Munich,  Hungary,  Scotland,  west  France  and  south- 
t  England,  {e)  Other  possible  factors  are  heredity,  which  is  espe- 
Uy  a  factor  in  formation  of  uric  acid  and  cystin  calculi;  paraplegia, 
^ler  reported  10  cases  of  spinal  fracture  with  calculus  formation); 
I  foreign  bodies  in  the  renal  pelvis,  as  blood  clots  from  trauma, 
I  such  parasites  as  the  distoma.  The  older  classification  of  primary 
1  secondary  calculus  has  been  abandoned. 

Ihemistiy  and  Pathology. — According  to  their  sizcy  these  urinary 
K>sits  are  spoken  of  as  sand,  gravel  or  stones;  sand  and  gravel 
riy  always  consist  of  uric  acid  or  its  salts.  They  may  range  from 
size  of  a  pea  to  that  of  a  hazel-nut.  The  heaviest  recorded  stones 
ighed  nineteen  and  thirty-six  ounces.  Though  they  are  most  often 
md,  oval  or  cylindrical,  they  may  be  dendritic  or  coral-shaped. 
Knetimes  they  are  facetted.  A  number  of  them  may  exist,  perhaps 
or  20;  in  rare  cases  1,000  to  2,000  may  be  found,  (a)  The  stone 
used  by  uric  acid  and  urates  (described  first  by  Scheele,  1776)  is 
e  most  common  form,  constituting  66  per  cent,  of  renal  stones.  It 
hard,  smooth  or  slightly  uneven,  sometimes  facetted  or  lamellated, 
^d  consists  of  uric  acid,  ammonium  and  sodium  urates,  urinary 
pnent,  and  a  small  amount  of  xanthin.  Its  broken  surface  is  amor- 
lous.  Its  color  is  yellow,  red,  or  brown,  depending  on  the  amount 
urinary  pigment.  It  may  contain  some  oxalates  and  phosphates, 
uder  the  microscope  needles  are  seen.  Uratic  calculi  turn  carmine 
d  on  adding  nitric  acid  and  ammonia.  They  dissolve  in  caustic 
[task  They  are  deposited  in  acid  urine,  but  the  exact  reason  for 
is  is  not  known;  the  normal  sodium  urate  may  lose  part  or  all  of 
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its  sodium  by  action  of  the  alkaline  phosphates,  so  that  free  uric  add, 
and  the  less  soluble  bi-  and  quadriurates  are  formed;  Roberts  and 
Klemperer  consider  a  decrease  of  the  urinar/  pigments  of  great  un* 
portance;  disturbed  metabolism  or  indigestion  may  occasion  uratic 
deposits,  though  little  is  known  of  the  '*uric  diathesis/'  (6)  OzakU 
stones  (Fouccoy  and  Vauquelin)  are  next  in  frequency;  Klemperer 
holds  that  oxalates  occur  in  even  50  per  cent,  of  cases.  They  arc  very  ^ 
hard,  rough,  warty  or  prickly  (the  mulberry  calcukis);  for  this  reasoQ  S 
they  cause  more  pain  and  hflematuria  than  the  uratic  stones  and  are 
more  often  removed  surgically*  They  are  usually  single  and  gray, 
but  may  be  dark-colored  from  the  bleeding  they  induce,  Lamellation 
is  never  observed.  Uric  acid,  calcium  carbonate  or  xanthin  may  ilso 
enter  into  their  composition.  No  effervescence  occurs  or)  adding 
acetic  acid,  unless  carbonates  are  also  present.  They  dissolve  in 
mineral  acids,  and  oxalate  of  lime  crystals  gradually  precipitate  oo 
the  addition  of  ammonia.  Oxalates  precipitate  from  acid  urine*  (c|" 
Phosphaiic  calculi  (Bergmann)  are  formed  in  alkaline  or  neutral 
They  are  usually  calcium  salts,  but  if  the  urine  is  ammoniacal, 
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triple  phosphates  may  be  formed-     Admixture  of  bacteria,  calcium 
carbonate  and  xanthin  may  be  noted;   phosphatic  stones  are  small, 
soft  and  elay-c^olored.    They  are  infrequent  and  usually  only  fom  a 
coating  to  calculi  of  other  composition,     {d)  Other  forma  are  me. 
Calculi  of  (i)  calcium  carbonate,  and  more  rarely  ammonium  or  magnr 
sium  carbonate,  may  occur  in  the  aged^  though  rarely  in  man  compared 
with  their  frequency  in  cattle;  they  are  white  and  dissolve  i^Hth  effe^ j 
vescence  in  mineral  acids,    (ii)   Cystin  calculi  (Wollaston)  are  smooth*  J 
yellow,  and  %vaxY;   they  never  exceed  the  size  of  a  pea,  are  soluble  in  | 
acids  and  alkalies  and  deposit  hexagonal  crystals  when  dissolved  in  I 
acetic  acid  and  ammonia.    Only  60  cases  are  reported  (Riegler,  1904),, 
(iii)  Xanthin  stones  (Marcet)  occur  almost  exclusively  in  childrenjl 
only  10  cases  are  recorded;   they  are  smooth,  yellow  or  brown,  di^ I 
solve  in  nitric  acid,  and  on  evaporation  leAve  a  residue  which  turn* j 
red  on  adding  caustic  potash,    (iv)  Only  3  cases  of  indigo  stones  are 
on  record,     (v)  The  fatty  stones  (urostealiihs)  described  by  Heller 
probably  do  not  originate  in  the  kidneys,  but  result  from  fatty  sub- 
stances deposited  in  the  bladder;   they  are  S5  per  cent,  fat,  and  are 
soft,  rubber-like,  and  combustible. 

Infarct-a  may  be  considered  here,  (a)  Uric  acid  infarcts  occur  ^ 
gouty  subjects  and  in  50  per  cent,  of  the  new-bom,  chiefly  in  w^ 
medullary  collecting  tubules,  but  sometimes  in  the  cortex;  they*"' 
most  common  in  the  still-bom  or  in  weakly  infants,  and  are  thoupt 
to  result  from  destruction  of  the  tissues  or  cells  (nuclein).  (6)  i^^ 
infarcts  are  chiefly  phosphates  and  carbonates  but  sometimes  oxil»**^' 
they  are  deposited  principally  in  the  pyramids  and  in  the  menjbi»D* 
propria  when  the  renal  cells  are  destroyed;  they  occur  in  the  »g^' 
and  also  in  poisoning  by  mercury,  arsenic,  phosphorus,  or  bisnautn* 
(c)  Pigmentary  infarcts  of  hiematoidin,  bilirubin,  hiemoglobin  ^ 
metheemoglobin  are  uncommon. 
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Qjnqptonui. — Stones  may  be  first  discovered  accidentally  at  autopsy, 
or  may  pass  without  symptoms,  though  very  exceptionally.  Gravel 
or  lenal  sand  is  more  often  latent  than  is  stone. 

1.  Pain  is  the  most  common  symptom.    It  is  of  two  kinds:  (a)  The 
J'EmU  pain  in  the  loin,  often  associated  with  local  tenderness  over  the 
kiclney;  Fenwick  describes  localized  pain  without  any  urinary  changes, 
indicating  that  the  stone  lies  in  the  medullary  substance.    Pain  may 
l>^  felt  over  the  opposite  kidney,     (b)  The  renal  colic,  which  arises 
from  incarceration  of  the  stone  as  it  attempts  to  leave  the  pelvis, 
^^bere  it  nearly  always  originates;  it  is  often  preceded  by  pain  in  the 
loim  and  may  be  initiated  by  exercise,  as  riding,  or  by  indigestion  or 
alooholic  indulgence.    Eichhorst  mentions  a  surgeon  who  had  renal 
colic  every  time  he  drank  white  wine.    The  pain  in  renal  colic  begins 
ov^er  the  ladney  and  radiates  dovm  the  ureter  to  the  testis,  labia,  bladder 
0**    urethra;    the  testicle  is  retracted.     It  may  rarely  radiate  to  the 
Aiest,  heart,  shoulder,  epigastrium  or  to  the  opposite  side.     During 
tile  colic,  the  kidney  is  so  frequently  sensitive,  that  when  it  is  not  so, 
Israel  hesitates  to  diagnosticate  stone.     The  ^pain  is  cutting  and  is 
^en  very  severe;  it  often  occasions  reflex  nausea  and  vomiting,  some- 
times chills,  sweats  and  fever,  or  in  children  convulsions,  and  rarely 
poUapse,  or  even  death  in  most  exceptional  cases.    Vesical  tenesmus 
^3  frequent.    If  the  stone  passes,  the  pain  is  greatest  as  it  enters  the 
Wadder.    Constipation  of  a  spastic  order  is  much  more  frequent  than 
^Jiarrhoea  or  involuntary  movements.    Some  observers  hold  that  renal 
<^c  occurs  oftenest  at  night.    It  lasts,  with  intermissions,  a  few  hours, 
J^y  days;   movement  may  excite  recurrence.    The  patient  lies  on 
*^s  back  with  the  leg  drawn  up  and  the  abdominal  wall  rigid.    After 
•k«  attacks  there  may  be  dull  pain  {v.s.),  which  may  be  caused  by 
'^igc,  numerous,  or  sharp  stones.    Eichhorst  records  a  case  in  which 
^«^«  sole  symptom  was  the  patient's  attitude;   he  leaned  far  forward 
^^d  depressed  one  shoulder  to  avoid  the  pain  induced  by  the  erect 
attitude. 

2.  The  urine  is  almost  invariably  altered,     (a)  Hcematuria  occurs 

^dqjcndently  of  pain  and  colic,  as  well  as  after  them.    Absence  of 

^^nuituria  after  a  renal  colic,  speaks  strongly  against  a  diagnosis  of 

^•one  (Israel).    It  is  often  macroscopic,  and  red  disks  are  always  found 

ith  the  microscope  (Musser),  except  in  the  rare  cases  when  stone  is 

ibedded  in  the  renal  tissue,  or  there  is  permanent  occlusion  of  the 

^eter.    At  the  time  of  the  colic  the  scanty,  bloody  urine  is  frequently 

ided  with  considerable  tenesmus.    In  exceptional  eases,  early  pro- 

*  hiematuria  may  result  from  vascular  erosion.     Musser  found 

Jine  casts  in  nearly  every  case.    (6)  Anuria  (suppression  of  urine) 

ot  common.    It  may  occur  (i)  with  stone  in  one  ureter,  and  disease 

trophy  of  the  other  kidney,  (ii)  with  bilateral  calculi  (Albarran), 

with  stone  in  one  ureter,  and  reflex  suppression  (Morgagni) 
c  other  (sound)  kidney  through  the  splanchnic  nerve,  or  (iv)  by 
ral  stoppage  by  a  stone.  Legeau  (1891),  quoted  by  Dieulafoy, 
^jed  30  autopsied  cases  of  calculous  anuria;   there  was  stone  in 
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one  kidney,  and  the  opposite  kidney  (a)  contained  a  calculus  in 
cases,  ifS)  was  hypoplastic  in  3,  (7)  sclerotic  in  6,  (5)  its  i 
stenosed  in  6,  and  («)  in  one  ease  the  opposite  kidney  was    >  ij 

nornaal.    The  resulting  symptoms  resemble  those  of  ursemia.    Ho 
ever,  in  41  cases  collected  by  Herter,  convulsions  were  present  in  Iv 
12  per  cent.,  headache  in  14  per  cent.,  and  vomiting  in  29  percent 
Consciousness  is  usually  preserved,  the  pupils  are  usually  narrowed 
and  the  temperature  is  low.     Roberts  speaks  of  this  condition  m 
"latent  unemia";    11  cases  of  anuria  persisted  over  four  days,  18 
cases  seven  to  fourteen  days,  and  seven  over  fourteen  *Jays.    Rus 
records  recovery  after  twenty-eight  days  of  anuria.     With  its  reli 
large  quantities  of  urine  are  voided,     (c)  Pyuria  results  in  prt>tractfd 
cases  from  pyelitis,  which  is  much  oftener  secondary  to  the  caltulua 
than  primary.     Rather  infrequently  a  renal  intermittent  fever  is  of 
served,  resembling  the  hepatic  intermittent  fever  of  gall-stones.    Pjel 
tis  may   be   catarrhal,   suppurative,    ulcerative   or   perforative.    (i)j 
Cry^iah  of  uric  acid,  and  oxalates  are  considered  especially  iruporti 
in  the  diagnosis  by  some  writers,  as  I^ube;    Ulzmann  regarded  ll 
pointed  uric  crystals  as  particularly  suggestive  of  renal  calculus.   (1 
Stonvs  in  the  urine  determine  the  diagnosis,  though  they  are  noC 
frequently  found. 

3.  The  x-rays  may  disclose  renal  calculi.    It  is  certain  that  oxalu 
stones  throw  a  darker  shadow^  than  uric  acid  stones.    Opinion^f  Jiff' 
regarding  the  value  of  the  .r-rays.     The  difference  may  be  wholl] 
technical,  as  Leonartl  reports  the  unusual  figures  of  but  3  per  cent! 
of  errors;   he  found  calculi  in  the  ureter  twice  as  often  as  in  the  renal 
pelvis.    Ktimmel  insists  that  every  stone  casts  a  shadow. 

4.  The  physical  f7idings  are  generally  le^s  important  than  ihf 
urinary  findings  and  the  colic.  Local  tenderness  has  been  mentionea 
(v. 3.,  Pain).  Enlargement  of  the  kidney  (hydro-  or  pyonephmsi*) 
is  not  common.  Palpation  of  the  stone  in  the  ureter  is  rarely  pos*il>lfi 
either  from  without  or  by  the  rectum  or  vagina,  though  once 
waiter  felt  a  calculus  at  McBuniey's  point.  Stones  have  rarely  h^ 
felt  to  crepitate  in  the  renal  pelvis  (Piorry).  Cystoscopic  examinatioil 
and  catheterization  of  the  ureters  are  methods  which  can  be  eraplovcd 
only  by  the  most  expert,  and  have  their  disadvantages  as  well  ^ 
advantages.  M.  L.  Harris'  segregator  may  determine  which  kidnefj 
is  atfectcd. 

Complications*— Ulcerative  pyelitis  may  lead  to  i>erf  oration  and  p«r»' 
nephric  abscess.  Pyelonephritis  may  develop.  Hydronephrosis  result 
from  mechanical  occlusion  of  the  ureter,  and  pyonephrosis  from  oh^trut* 
tion  with  infection.  Injury  to  one  kidney  may  l>e  compensated  ^ 
hypertrophy  of  its  fellow.  Amyloid  degeneration,  renal  tu^ 
or  even  cancer,  from  irritation,  may  develop.  The  ureter  m<\ 
from  ulceration  or  tension.  Pregnant  women  may  abort,  aiul  ir^J* 
instances  a  case  in  which  14  abortions  occurred  after  14  attacks  of  <xiK^' 

Diagnosis. — ^l^he  diagnosis  is  based  on  (a)  the  association  of  4' 
pain  and  colic,  (6)  hiematuria,  (c)  pyelitic  pyuria,  (rf)  ar-ray  findinj^i 
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1  (e)  less  often,  the  anuria  and  acute  swelling  of  the  kidney.  The 
ults  of  the  x-Thjs,  if  positive,  are  definitive;  if  negative,  stone  is 
:  eccluded.  It  is  said  that  a  diagnosis  of  stone  is  foimd  correct  in 
J  60  per  cent,  of  the  cases  operated  on. 

..  Pain  and  colic  may  occur,  though  rarely,  in  other  renal  conditions, 
in  renal  embolism  or  passage  of  blood  clots,  parasites,  echinococcus 
ides,  malignant  tissue  or  tuberculous  detritus,  renal  aneurysm, 
ksular  thickening  and  floating  kidney.  In  one  case  previously 
crated  on  for  appendicitis,  the  author  made  a  diagnosis  of  calculus 
m  pain,  colic,  and  hflematuria;  the  operation  by  Murphy  revealed 
artial  hydronephrosis  from  high  insertion  of  the  ureter.  Confusion 
y  result  from  vertebral  disease,  the  crises  of  tabes  or  angioneurotic 
ema,  intestinal  colic,  gall-stones,  appendicitis,  diaphragmatic  pleu- 
r  or  hysteria. 

!.  HcBtnaiuria  (q.v.),  associated  with  pain,  may  cause  an  error  in 
•gnosis,  which  is  usually  corrected  only  at  operation;  thus  acute 
igestion  and  particularly  capsular  fibrosis  may  be  found.  Israel 
tes  that  there  is  a  unilateral  nephritis  (a)  with  colic,  (6)  with  albumin 
d  without  casts ;  (c)  with  casts  and  without  albumin ;  (d)  with  hemor- 
ige,  simulating  tumor;  but  (e)  the  bleeding  never  causes  the  colic, 
these  doubtful  cases  exploratory  incision  is  also  indicated.  The 
SDaturia  resulting  from  cancer  and  tuberculosis  does  not  improve 
th  rest  in  bed,  while  calculous  hsematuria  usually  does.  Hsematuria 
d  renal  colic  may  develop  in  chronic  nephritis  from  acute  renal  con- 
ation (Israel). 

Ptognosis. — ^The  prognosis  must  be  conservatively  made,  for  the 
use  is  usually  chronic  and  marked  by  relapses.  The  author  knows 
four  physicians  who  passed  calculi  without  symptoms  afterward, 
t  this  is  not  the  rule.  Rupture  of  the  ureter,  collapse  during  the 
ic,  pyelitis  becoming  pyelonephritis,  anuria  and  urcemia  must  be 
isidered  in  making  the  prognosis.  Pyuria  is  a  more  ominous 
"dopment  than  hsematuria. 

heatment. — 1.  Prophylaxis  of  renal  calculus  must  be  indefinite, 
!ause  so  little  is  known  regarding  its  pathogenesis.  It  is  usually 
ted  that  regulation  of  the  diet  concerns  moderation  in  both  proteids 
i  carbohydrates;  as  in  nephritis  (q.v.)  foods  rich  in  nuclein  are  to 
avoided;  vegetables  may  be  allowed.  Acid  foods  and  alcohol 
>uld  be  interdicted,  water  is  given  freely,  and  exercise  must  be 
isted  upon.  In  uric  acid  calculi,  the  alkaline  waters  are  valuable, 
those  of  Karlsbad,  Vichy,  Marienbad,  Saratoga,  Bedford,  Poland 
i  Mountain  Valley.  Sodium  phosphate  gr.  x  or  bicarbonate  3ss 
d.  are  indicated.  It  is  questionable  whether  lithium  carbonate  is 
lie-acid  solvent;  it  is  given  in  doses  of  grs.  iij  to  v  t.i.d.  in  effervescing 
tcrs.  Piperazin  and  glycerin  possess  no  proven  solvent  powers. 
localities  where  calcuU  develop  very  frequently,  the  drinking  water 
at  be  used  with  caution.  Of  course  stones  once  formed  cannot  be 
Ndved  by  drugs. 
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If  the  oxalates  are  deposited,  treatment  is  the  same  as  in  oxalurv* 
(q,v.).    In  alkaline  urines  (from  which  phosphates  are  precipit4ite<i) 
the  urine  must  be  made  acid  by  salol,  gr.  x  t.i,d,;    acid  waters^  ** 
Seltzer  or  Apollinaris  may  be  employed;   meats  should  be  restricted* 
urotropin  gr,  x  tJ.d.  is  excellent,  especially  in  bacteriuria,    Altogclb^' 
diatetic  treatment,  though  important,  has  in  the  author's  opinion,  ^^ 
great  bearing  on  prophylaxis  or  treatment,  and  he  cannot  agree  wi^^ 
those  who  declare  that  these  measures  are  generally  efficacious. 

2,  The  colic  should  be  medically  treated  like  that  of  gall-sto*^® 

3.  Swrgical  intervention  is  indicated  by  (a)  anuria;  (6)  severe pjT"' 
itis;  (c)  septic  or  aseptic  obstruction  of  the  ureter;  (rf)  exhausti^J 
hsf maturia^  and  (e)  repeated  attacks  of  colic.  As  one  or  more  of  th^^ssi 
conditions  is  present  in  most  cases,  successful  treatmenl  must  ^ 
surgical. 

The  ide^l  operation,  advocated  by  Morris  (1880)  is  nephroIithotoKXij 
(nephrotomy),  closing  the  renal  wound  if  there  is  no  infection;  ope:r^- 
tion  on  the  aseptic  kidney  entails  a  mortality  of  3  per  cent,  and  opera- 
tion in  the  presence  of  infection   10  per  cent*  (Albarran);   in  tb«=^ 
cases  the  pelvis  should  be  drained   (nephrostomy),     Tenny  (19CWJ  — 
collected  134  cases  of  ureteral  calculus;    122  were  operated  on,  «wl'B 
a  mortality  of  19  per  cent.,  or  of  47  per  cent,  if  pyelitis  was  present;  ■ 
anuria  is  a  serious  complication,  for  52  per  cent,  of  the  operated  CM<«  ■ 
die;  without  pyehtis  or  anuria,  the  fatalities  w^ere  6  per  cent.   Rosring  ■ 
has  operated  without  a  death.     Medical  treatment  of  anurin,  *^^  ■ 
full  doses  of  nitroglycerine,  hot  packs,  cups  to  the  lumbar  region  sn^  ■ 
subcutaneous  saline  transfusions  should  not  last  more  than  ft  (Uv  «J^  ■ 
two,  for  delay  raises  the  mortality  from  operation ;    nephroslon>y  ^  ■ 
indicated.  I 

I  (E).  TUMORS  OF  THE  KIDNJSTIk  I 

r  I.  Cancer.  ■ 

Etiology. — ^The  etiology  is  obscure.  It  constitutes  but  2  per  ^^  ■ 
of  all  cancers  and  but  1  per  cent,  of  primary  cancers  in  jtdulu  (Ro**''*  H 
stein);  62  per  cent,  occurs  in  males,  and  32  per  cent,  in  the  fif**  ^J  ■ 
years  of  life.  Its  frequency  in  children  was  noted  by  Bright  (iko'^P  H 
some  reported  cases  were  sarcomata),  and  it  constitutes  62  per  ^^  ■ 
of  renal  tumors  in  children  (Hirschsprung).  Weigert  ofcwwd  ^  ■ 
case  in  a  new-bom  child.  Cancer  in  the  pelvis  may  result  from  ^^  H 
In  the  Albarran  and  Imbert  series  of  380  renal  tumors,  cancer  ^  H 
stituted  50  per  cent.  H 

Pathology. — ^The  primary  form  is  usually  tnBltrating,  and  **  ■ 
secondary  form  consists  of  nodules.     Medullar}^  \^  mare  cG^  ■ 

mon  than  scirrhus,  colloid,  and  other  forms.    It  begins  in  "**  ■ 

convoluted  tubules  of  the  cortex.  Its  gro^ih  is  usually  limited  1*?^  ■ 
kidney's  capsule.    The  kidney  is  nearly  always  eaUrge«l,  its  aft«*C^  M 


CANCER  823 

It  in  children  being  8^  pounds  (Guillet)  and  in  adults  10  to  15 
ds  (or  even  30  to  50).  The  opposite  kidney  and  the  sound  parts 
B  a£Fected  viscus  may  show  compensatory  hypertrophy.  Hemor- 
5S  into  the  neoplastic  tissue  may  occur.  Liocal  invasion  of  the 
veins,  ureter,  inferior  cava,  pancreas,  adrenals  or  intestine  and 
stases  (58  per  cent.)  in  distant  organs  sometimes  develop, 
mptoms.— Some  cancers  are  clinically  latent,  particularly  secon- 
growths. 

Renal  tumor  is  the  most  common  finding,  and  occurs  in  97  per 
of  cases  (Guillet).  It  begins  in  the  region  of  the  kidney,  but, 
;  resisted  by  the  firm  lumbar  tissues,  it  grows  forward.  Bimanual 
ktion  clearly  demonstrates  its  origin  in  most  cases.  If  large,  it 
fall  forward  over  the  spine.  It  is  tender  and  usually  firm,  though 
generation  may  occasion  slight  fluctuation.  The  form  of  the 
ij  is  usually  preserved,  though  nodules  may  be  palpated.  It 
Uy  attains  a  large  size  {v.s.),  compressing  and  dislocating  the 
and  spleen  upward,  and  crowding  the  abdominal  viscera.  Fiir- 
[er  reports  a  case  in  which  the  heart  was  pushed  up  to  the  clavicle, 
iapping  it  a  repercussion  wave  is  sometimes  noted  {hcMoUem^erU 
).  Percussion  gives  a  dull  note,  except  so  far  as  the  intestines 
rer  it,  when  mixed  flatness  and  tympany  are  elicited.  The  colon 
ies  the  kidney,  running  from  left  to  right,  from  above  downward; 
e  left  side  this  relation  is  more  clearly  distinguished;  on  inflation 
B  colon  with  air  or  gas,  its  tympanitic  note  in  some  degree  obliter- 
lie  renal  dulness;  in  a  recent  study  by  Kofmann,  this  condition 
found  in  less  than  50  per  cent,  of  large  renal  tumors;  in  tumors 
le  right  side  the  colon  is  often  dislocated  laterally  or  even  down- 
.  There  is  but  little  if  any  respiratory  excursion.  In  rare  in- 
es  the  tumor  may  pulsate  and  produce  by  pressure  on  the  aorta 
tolic  murmur,  which,  as  in  Richard  Bright's  case,  may  simulate 
cysm.  If  the  tumor  grows  into  the  ureter,  hydronephrosis  may 
lent  the  swelling. 

Pain  is  an  early  and  frequent  symptom,  due  to  pressure  exerted 
e  lumbar  plexus.  For  this  reason  also  there  may  be  slight  sensory 
rbance  in  the  legs.  Pain  is  usually  dull  and  only  rarely  is  it  lan- 
bg  or  colic-like,  due  to  passage  of  clots  or  bits  of  tumor  {v,  i.). 
Hcnnaiuria  is  an  early  symptom.  According  to  Guillet  it  occurs 
per  cent,  and  is  the  first  symptom  in  25  per  cent,  of  cases;  Israel 
\  that  it  occurs  in  92  per  cent,  and  is  the  first  manifestation  in  70 
«nt.  It  is  less  frequent  in  children  (16  per  cent.)  than  in  adults. 
?times  worm-Uke  blood  clots  are  passed,  with  great  colic;  they 
times  measure  one-half  to  one  inch;  clots  in  a  clear  urine  are 
St  pathognomonic  (Israel).  The  cystoscope  and  ureteral  cathe- 
ition  prove  that  the  hjematuria  is  unilateral.  The  hemorrhage 
Uy  originates  in  the  diseased  kidney  but  may  come  from  the  sound 
igh  hypersemic)  kidney.  In  other  repects  the  urine  is  generally 
lal.  It  is  usually  held  that  albuminuria  corresponds  to  the  amount 
K)d,  but  Albarran  asserts  there  is  more  albumin  than  the  blood 
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accounts  for.  Very  rarely  bits  of  cancer  tissue  pass.  The  urea  13  »J*' 
creased  as  in  all  canceri^,  and  the  chlorides  are  sometimes  decrea.^^^ 
Pyuria  is  DO  part  of  renal  cancer. 

4.   Cachexia  develops  in  most  cases,  but  not  in  all. 

Oompli cations. — Compression  symptoms  include  paraple^a  doM< 
osa,  constipation,  intestinal  obstruction,  oedema  from  compressio*"^^ 
the  iliac  veins  and  ascites;  varicocele,  which  was  first  noted  by  Guy* 
is  said  to  seldom  occur  in  other  renal  tumors,  and  is  due  to  late  c* 
pression  of  the  spermatic  vein  by  the  tumor  or  contiguous  lTac»^f*« 
nodes.  Metastases*  enlarged  inguinal  glands,  rarely  growth  into  ^^^ 
lumbar  muscles  or  skin,  and  perforation  into  the  peritoneum  or  iiB^^s*- 
tine,  with  fatal  hemorrhage,  unemia,  fe%'er  from  cachexia  or  termi^^** 
infection ♦  may  be  observed.  According  to  Israel,  tumor  of  the 
pelvis  causers  greater  hieraaturia,  and  more  hydronephrosis  (iheref* 
greater  variations  in  the  size  of  the  tumor);  it  sometimes  ctows  do" 
the  ureter  and  is  seen  with  the  cystoscope  to  project  into  the  blaild^ 
particles  of  tumor  tissue  and  cells  are  more  often  obtained.  AlbarT"*? 
and  Imbert  collected  65  cases  of  tumors  in  the  pelvis  and  ureter; 
were  ureteral.  Savory  and  Nash  collected  60  cases  of  painful  vill* 
tumors  in  the  pelvis. 

Course  and  Prognosis*— Death  is  invariable  without  opemtioti  ; 
usually  results  from  cachexia,  in  two  years  in  adults  and  in  ei| 
months  in  children  (Rohrer  and  Roberts),    Guillet  states  tliat  6  ' 
have  lived  longer  than  ten  years  and  1  lived  seventeen  years, 

Diagnosis. — The  following  are  of  clinical  importance:  (a)  i"^^^^*" 
tumor,  {b}  pain,  (c)  hiematuria,  and  (d)  cachexia.  Imbert  speaks  ^ 
the  complete  type  (tumor  and  hiematuria),  tlie  hsematuric  type  (with* 
tumor,  6  per  cent.)  and  the  tumor  type  (without  htematuria,  Xi 
cent.). 

Differentiation  is  necessary,  from  (a)  liver  tumor,  which  encroao^ 
much  more  upon  the  diaphragm  and  is  characterized  by  its  respirat^*^' 
excursion,  by  the  location  of  the  tumor  within  the  edge  of  the  li^    "" 
and  by  such  complications  as  icterus  and  ascites.     The  colon 
below  the  liver  and  there  are  no  urinarj*  findings.    Bimanual  palpal 
clearly  differentiates  uncomplicated  cases.     Between  a  kidney  tai 
and  the  liver  a  furrow  and  loop  of  resonant  intestine  are  fn-qiie*'^ 
found,    (b)  A  splenic  tumor  maintains  the  form  of  the  spleen  .lies  ^^^^^ 
the  colon,  (whose  distention  does  not  modify  tin        *     ir  tlulne^'' 
moves  on  inspiration,  shows  the  characteristic  n-  ,ad  sdrf^'^ 

causes  confusion  except  when  it  so  rotates  that  only  its  rotivexitr  ^^ 
be  felt,  {c)  An  ovarian  tumor  projects  upward  from  the  peUii*,  ^^^T^- 
which  its  connection  can  be  demonstrated,  save  when  it  haa  a  l^^^ 
pedicle.     It  is  more  central  and  sustains  no  cIm  -Jc  rrljit 

with  the  colon,     (d)  Retro  per  iioneal  growths  are  n  i  *re  tUlfit 

to  diflTerentiate,  especially  enlarged  lymph  glands  and  Ijniph^j-san  .  • 
They  are  generally   more  central   and   less   movnhle.     The  aiaS 
recalls  an  enormous  tumor  which  was  con^ddered  ivnal,  but  wh 
proved  at  autopsy  to  l>e  a  retroperitoneal  Upoma*     (e)  Otiier 
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ons  must  be  differentiated,  (i)  Cystic  degeneration  (v.i.)  is 
'  bilateral  and  runs  a  most  chronic  course,  (ii)  Sarcoma  cannot 
erentiated.  (iii)  Hydro-  or  pyonephrosis  (9. v.),  in  which  the 
varies  exceedingly  and  has  characteristic  urinary  changes,  (iv) 
;ulosis  is  distinguished  by  hectic  fever,  tuberculosis  elsewhere, 
»  and  finding  of  the  tubercle  bacilli. 

n.  Sarcoma. 

r-six  per  cent,  occurs  under  ten  years  of  age;  G.  Walker  in 
les,  found  that  most  cases  occurred  in  the  first  two  years  of  life. 
&n  and  Imbert  state  that  sarcoma  constitutes  20  per  cent,  of 
rowths.  It  is  slightly  more  common  in  girls  than  in  boys,  and 
left  than  in  the  right  kidney.  Cohnheim's  theory  of  embryonal 
>n  is  supported  by  the  occasional  presence  of  cartilage,  bone, 
riated  and  unstriated  muscle.  The  sarcoma  is  of  the  round, 
!  or  melanoid  cell  type  and  may  contain  furrows,  fatty,  vascular, 
m  carcinomatous  tissue.  It  may  weigh  6,000  gm.  Secondary 
ata  may  develop  by  metastasis  from  other  organs,  or  by  invasion 
tiguity. 

ymptoms  are  essentially  those  of  carcinoma,  from  which  an 
tam  diagnosis  is  very  rarely  possible,  except  when  sarcomatous 
s  passed  in  the  urine  or  excised  at  operation.  Hsematuria  and 
ia  are  infrequent;  age  is  of  no  diagnostic  value,  and  glandular 
ment  may  occur  in  either.  In  some  cases  a  remarkable  over- 
of  the  pubic  and  axillary  hair,  and  pigmentation  of  the  skin 
5  observed.  Operated  cases  live  on  an  average  sixteen  months 
tt-operated  ones,  half  as  long  (G.  Walker)  but  death  is  frequently 
t  result  of  the  operation. 

m.  Hypernephroma. 

rawitz  named  this  form  "struma  Hpomatodes  aberrans  renis"; 

nor  develops  from   aberrant  (included)  particles  of  adrenal 

Small  tumors  are  not  a  rare  autopsy  finding.    They  constitute 

cent,  of  renal  tumors  and  consist  of  a  scanty  but  vascular 

dve  tissue  stroma,  containing  fatty  cells  like  those  of  the  adrenal 

Hemorrhage,  cystic  degeneration,  a  tendency  to  invade  the 

md  a  large  proportion  of  glycogen  and  perhaps  cholestearin  or 

I  are  considered  characteristic.     Fatty  cells  may  be  found  in 

ne.     Hematuria  occurs  in  80  per  cent,  of  cases.     Metastases 

svelop.     Bone  metastasis  is  the  first  symptom  in  16  per  cent. 

ty  develop  as  a  late  symptom  only.     Fever  is  noted  in  57  per 

hough  it  occurs  in  but  1  or  2  per  cent,  of  other  tumors  of  the 

(Israel). 
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IV.  Other  Tumors, 


Other  tumors  as  fibroma,  lipoma,  myxoma,  angioma,  and  rha 
myoma  are  of  little  importance.  Haematuria  occurred  in  only 
casej  an  angioma.  Tkirty-three  cases  of  tumor  of  the  capsule 
on  record. 

Treatment  of  Renal  Tmnors.—Tliis  is  symptomatic  and  surgi<^^* 
The  former  concerns  chiefly  the  management  of  pain,  by  meait 
anodynes,  chiefly  opiates.  Surgical  treatment  alone  is  of  value 
mortality  resulting  from  total  nephrectomy  in  Gross'  figures 
per  cent.;  in  Kiister's,  24  per  cent.  Schmieden  collected  329 
33  per  cent*  (average)  have  died  from  the  operation;  the  mon^»-l^*y 
in  the  first  decade  of  renal  surgery  (dating  from  Gustav  Simon,  l&^^f 
was  64  per  cent.,  in  the  next  43  per  cent.,  in  the  third  22  per  c^^*"* 
The  mortality  of  nephrectomy  for  all  causes  is  at  present  17  per  e^^*^^* 
and  for  tumor  22  per  cent,  (in  children,  28  per  cent.).  Thjjty-tt^^5^^ 
recoveries  after  radical  operation  are  on  record,  one  patient  bt^ 
alive  after  eighteen  years.  Israel  in  43  cases  reported  a  mortm^ 
of  18.6  per  cent.,  of  vtrhieh  two-thirds  died  of  heart  paralysis;  8 
(19  per  cent.)  enjoyed  permanent  recovery,  after  three  and  a  hal^ 
fourteen  years.  Schede  in  18  operations  obtained  4  permanent 
eries  (22  per  cent.)  after  four  to  nine  years.  Recurrence  after  C 
years  is  very  exceptional.  The  extraperitoneal  operation  is  tk—^—  ^, 
times  as  safe  as  the  transperitoneal.  Operations  are  usually  perfon*^^ 
too  late;  advanced  cachexia,  very  large  tumors,  metastases  and  gro 
into  the  cava  are  contra -indications.  The  other  kidney  must 
good  condition  to  admit  of  operation. 


(L).  CYSTIC  DEGENBKATIOK. 

Various  renal  cysts  are  observed,    (a)  Those  which  occur  in         ^^ 
interstitial  nephritis  are  the  most  frequent;   they  result  from  siiar^- 
off,  by  fibrous  tissue,  of  the  tubules  and  glomeruli.     (6)  Paras^ 
cysts  (t?.£.)  are  next  in  frequency,     (c)  Dermoid  cysts  are  very  n^ 
but  two  are  on  record,     (d)  Cysts  of  the  fatty  capsule,  retropcritoii  " 
cysts,  and  degenerated  lymph  glands,  are  also  very  rare,    {e)  Compl 
cystic  degeneration  {hydrops  renum  cystictLS^  degeneroiw  rffvum 
cystica)  was  first  separated  by  Rayer  from  the  above  menticiiieil  i^    ^4 
ieties  and  constitutes  cystic  degeneration, as  it  is  generally  undefaloC^-'-''^ 

Etiology* ^ — Over  50  per  cent,  is  observed  in  men  between 
and  fipy  years  of  age.  Luzzatto  found  but  two  cases  (in  187)  in 
sons  under  twenty  years;  Sieber  (1906)  collected  from  the  Uter 
32  cases  of  cystic  kidneys  in  persons  under  and  211  in  those 
twenty  years  of  age.  Cystic  kidneys  are  observed  in  later  foetal 
at  birth,  and  in  the  adult*    It  is  often  difficult  to  determine 
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e  acquired  or  congenital,  though  the  latter  conception  is  most 
;  the  cysts  are  thought  to  remain  latent  until  middle  life. 
ogeneaLl. — ^Three  main  theories  obtain;  (a)  that  they  are 
m  cysts,  (6)  that  they  are  new  formations,  i.^.,  neoplastic 
enomata),  and  (c)  that  they  are  malformations.  The  neoplastic 
don  is  probably  the  most  acceptable  hypothesis. 
ology. — Congenital  cases  are  almost  always  bilateral;  Lejars 
me  unilateral  case  in  67,  and  Luzzatto  41  in  226  cases.  The 
I  may  contain  innumerable  small  cysts,  when  the  shape  of  the 
is  preserved,  or  it  contains  larger  cysts,  when  its  contour  is 
T^ular.  According  to  Englander,  only  23  cases  of  unilocular 
"e  on  record.  The  size  of  the  kidneys  may  be  that  of  a  child's 
they  may  even  weigh  twenty-one  pounds.  In  congenital  cases 
dmes  causes  dystocia.  On  section  the  kidney  is  honey-combed, 
rt  waUs  consist  of  thin  or  thick  fibrous  tissue.  The  cysts  usually 
thin,  yellow,  transparent  fluid,  less  often  milky,  gelatinous  or 
sh  contents  (altered  blood).  They  are  uni-  or  multilocular. 
re  lined  with  cells  like  the  urinary  tubules,  or  with  flat  polyg^ 
Us.  The  cysts  contain  albumin,  oxalate  of  lime,  leucin-like 
!,  red  disks,  epithelial  detritus,  fat  granules,  and  rarely  urea  or 
d.  Between  the  cysts  vestiges  of  renal  tubules  or  glomeruli  are 
which  here  and  there  may  be  vicariously  hypertrophied. 
nay  occur  in  the  pelvis,  ureter  and  liver  (v.i.).  In  congenital 
iier  deformities  are  sometimes  found,  particularly  in  the  genito- 
tract,  brain  and  fingers. 

ptoms. — In  congenital  forms  the  cystic  kidneys  may  cause  an 
tion  to  delivery;  if  the  infant  is  bom  alive,  death  from  asphyxia 
I,  for  the  diaphragm  is  crowded  upward.  In  adult  forms,  90 
It.  of  cases  come  to  autopsy,  undiagnosticated,  or  with  the 
lis  of  some  other  renal  disease  as  nephritis.  The  symptoms 
'.  classified  as  follows:  (a)  Renal  cysts  are  found  clinically  in 
cent,  of  cases  only  (Luzzatto)  or  in  12.4  per  cent.  (Sieber). 
;eneral  characteristics  are  those  of  solid  kidney  tumors,  but  they 
lost  always  bilateral  (v,s.).  Fluctuation  seldom  occurs.  In 
w  cases  the  individual  cysts  can  be  palpated;  in  a  case  which 
hor  demonstrated  in  the  Chicago  Medical  Society  they  could 
rly  palpated.  Echinococcus  cysts,  hydro-  jand  pyonephrosis, 
a  and  cancer  of  the  kidney  are  only  distinguished  by  their 
ral  occurrence;  if  bilateral,  differentiation  is  almost  impossible. 
B  urine  is  variable;  it  may  be  normal,  increased  or  decreased. 
inary  findings  are  typically  like  those  of  interstitial  nephritis, 
5  urine  is  abundant,  with  few  solids,  low  specific  gravity,  and 
)f  albumin.  Red  disks  are  often  found  (20  per  cent.),  some- 
i  great  numbers.  In  two  of  the  author's  cases  red  cells  appeared 
bers  each  time  the  kidneys  were  palpated.  Leucin-like  bodies 
pear  in  the  urine,  or  in  exploratory  punctures;  Beckmann  first 
ed  these  small  colloid  bodies  ("rosettes")  with  structureless 
and  one  to  five  concentric  rings  and  clearly  radiating  striations. 
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(c)   Cardiovascular  changes  (left  ventricular  hypertrophy  and  sclei 
arteries)  are  common  and  heighten  the  resemblance  to  contract 
kidney.    The  changes  were  well  marked  in  the  three  eases  which  t^ 
author  was  able  to  diagnosticate,     (d)    Urwmia  is  the  common  ca 
of  death.    The  clinical  course  is  very  chronic  and  is  broken  by  atta- 
of  *'  periodic  uraemia/'    The  digestive  disorders  of  uraemia  (see  Chhoj 
Interstitial  Nephritis)  are  very  frequent.     Lejars  observed  a 
living  fifteen  years,  and  Senator  one  living  twenty  years  after 
cysts  were  found. 

Diagnosis. — The  diagnosis  is  difficult  in  many  cases,  but  can 
made  when  there  are  (a)  bilateral  (perhaps  palpably  cystic) 
SAvellings;    (b)  the  cardiovascular  and  urinary  findings  of  con 
kidney,  with  hiematuria  and  colloid  **  rosettes/'  which  are  obtair-i 
in  the  urine,  or  by  puncture;    (c)  uraemia  and  (d)  perhaps  renal  p^ 
and  tenderness  or  congenital  cysts  in  the  liver  (in  28  per  cent*,  acct^ 
ing  to  Lejars);    in  a  case  of  Dr.  W.  F,  Dickson  of  Chicago, 
cysts  were  found  with  cystic  liver,  atrophic  heart,  and  pain  resembl 
appendicitis  (see  EcuiNOCOCCUS  of  the  Liver,  Diffehentiatic 
Hanot  and  others  describe  cases  resembling  calculous  colic. 

Treatment. — Operation  is  permissible  only  in  the  exceptional, 
lateral  cases,  or  when  suppuration  develops.    About  one-tliird  of 
operated  cases  die  immediately,  and  in  few  are  any  lasting 
obtained.    The  treatment  is  that  of  chronic  nephritis. 

(M).  RENAL  PABA3ITES. 
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Echinococeus  cysts  (see  section  on  Animal  Par.45ITes)  of  the  B^^^°* 
neys,  occur  in  9  per  cent,  of  echinococcus  disease  (Neisser's  900  ca.*^'^^^^' 
In  970  casei*  (Vegas  and  Cranwell)»  the  Hver  w^as  diseased  in  64  ^^^ 
cent,,  the  lungs  in  7  per  cent.,  the  spleen  in  3  per  cent,,  and  the  kidr^  ^^ 
in  2  per  cent.  Baradulin  in  1906,  collected  142  cases  of  renal  edmi^^''' 
coccus. 

Symptoms, — (a)  A  refial  tumor  is  found  in  50  per  cent.,  wbco     ^ 
cyst  attains  large  dimensions.     It  is  easily  confused  with  other  cy^^^* 
hydronephrosis,  cancer,  or  tuberculosis  w^ithout  the  explomtory  P**^*J 
ture,  and  the  urinary  findings.     Fluctuation  and  the  hydatid  tf^^^ 
(see  Liver  Efnixococctrs)  are  not  often  found.     The  cyst  h^pir^  ^ 
the  cortex,  and  usually  in  either  pole  of  the  kidney;   it  is  unilat^^"*^ 
in  96  per  cent,  of  cases,  and  is  left-sided  in  62  per  cent.     If  the  ^y^ 
calcifie^s  it  may  be  seen  by  the  x-rays.     The  opposite  kidney  tn^l 
hypertrophy.     (&)  Exploratory  aspiralion  may  show  (i)  fluid  or  p^ 
containing  urinary  constituents,   cholestearin^  succinic   acid,  mo^ 
sodium  chloride  and  a  reducing  substance;   (ii)  vesicles,  hoold«t5t<i^ 
particles  of  lamellated  membrane,     (c)  The  urine  may  contain  W** 
irle-i*  booklets,  membrane,  pus  from  pyelitis,  and  blood  from  nipWl^ 
A^  many  as  100  vesicles  hare  been  passed,     (d)  Passage  of  fwdei 
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is  Attended  by  colic,  as  severe  as  that  of  nephrolithiasis,  with  fever, 
cliill^  and  vomiting. 

Oomplication8.--Seventy-five  per  cent,  rupture,  chiefly  into  the  renal 
pelvis;  perforation  may  occur  into  the  intestines,  lumbar  muscles, 
lung  or  pleura ;  the  patient  may  feel  the  rupture.  The  toxic  substances, 
liberated  by  rupture  pr  puncture,  may  cause  urticaria,  severe  heart 
sjnnptoms  or  even  fatal  syncope.  Adhesions  to  the  liver,  spleen,  and 
intestine  may  form.  Suppuration  or  gangrene  may  develop  (pyone- 
plxrosis  or  paranephritis).  Obstruction  of  the  ureter  causes  hydro- 
nephrosis; vesicles  which  plugged  the  lower  end  of  the  ureter  have 
been  seen  with  the  cystoscopy 

Prognosis  and  Treatment. — ^The  course  is  very  chronic,  covering 
years  (even  twenty  to  thirty).  Suppuration  may  cause  pysemia.  The 
cyst  may  shrink  or  calcify.  Bilateral  involvement  makes  the  prognosis 
unfavorable.  Spontaneous  recovery  by  rupture  into  the  urinary  tract, 
ocenrs  in  32  per  cent.  (B^raud).  Operation  should  be  extraperitoneal. 
Nephrotomy  is  indicated,  as  there  is  seldom  more  than  a  single  cyst. 
Nephrectomy  produces  a  higher  mortality  (8  per  cent.).  In  30  opera- 
tioi:is  (nephrotomy),  by  Schede,  there  were  no  fatalities;  87  per  cent, 
^^onapletely  recovered,  and  10  per  cent,  recovered  but  had  fistulse. 

The  Enstrongylus  gigas,  which  occurs  frequently  in  dogs  or  wolves, 

^?  ^v^cry  rare  in  man.    It  is  a  nematode  whose  ova  appear  in  the  urine. 

^^    clauses  pyelitis,  hsematuria,  colic,  tenesmus  and  sometimes  chyluria. 

The  Distoma  hfiematobitun,  described  by  Bilharz  (1851)  in  Egypt» 

^^^^  v^^ses  endemic  hsematuria.    It  is  a  trematode  and  enters  the  alimen- 

7^^^^  tract,  by  the  drinking  water.    Reaching  the  veins,  its  ova  obstruct 

T^^^m  and  cause  pyelitis,  hsematuria,  tenesmus,  and  sometimes  form 

*^^^  nucleus  of  renal  stones.    Salol  is  said  to  be  beneficial. 

^The  filaria  has  been  mentioned  under  Chyluria. 

TVuberculosis  and   ss^hilis  of   the  kidney  are  considered  under 
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^^->^-«iaA  is  a  reduction  in  the  blood  as  a  whole,  or  more  often  a 

'^^^^^tion  of  its  important  constituents,  as  the  red  corpuscles,  their 

^^^x^l:>^r,  haemoglobin  or  albumin.    Every  ansemia  has  a  cause,  yet  in 

?^^  I>xesent  ignorance,  we  adhere  to  the  older  division  of  ansemia 

^^  primary  and  secondary  forms.    Primary  aruBmia  includes  chlorosis 

**^^  pernicious  (progressive)  anaemia. 

(▲)«  CHLOROSIS. 

1^  ■**^flnition. — Chlorosis  is  a  disease  of  heemogenesis,  occurring  almost 

j^J^Aibly  in  women,  chiefly  in  the  developmental  years  and  in  the 

J^^^^nnium  following,  in  which  the  cardinal  symptom  is  anaemia; 

^^   led  cells  are  reduced  but  the  haemoglobin  is  disproportionately 

^*^ced;   chlorosis  develops  spontaneously,  usually  runs  an  uncom- 

^'^'Med  course,  tends  to  recur,  and  responds  to  therapy  by  iron. 

'^Jt^rosis  is  a  disease,  while  anaemia  is  but  a  symptom. 

^^%fc)l08[y. — Its  etiology  is  uncertain,    (o)  Nearly  all  cases  occur  in 

^^Vfi;   a  few  alleged  instances  in  delicate  men  are  recorded.     It 

^^lops  especially  in  girls  who  menstruate  before  the  pubes  and 

^J^unae  develop  (Niemeyer).     It  is  more  common  in  blondes  than 

^^unettes.    (6)  Chlorosis  occurs  largely  between  the  fourteenth  and 

^'^^nteenth  years.     Great  care  must  be  exercised  in  cliagnosticating 

^  disease,  after  the  twenty-fourth  year  (chlorosis  tarda),  unless 

^ous  attacks  have  occurred,    (c)  Heredity  is  undoubtedly  a  marked 

^r  (Bramwell).    Chlorosis,  tuberculosis  or  hysteria  is  not  infre- 

^tly  associated  in  the  family  history,     (d)  Malnutrition,  lack  of 
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hygiene,  msuffieient  or  excessive  exercise,  working  in  dark  H^art^^j^ 
nostalgia,  improper  clothing,  wearing  of  corsets,  and   emotional  ' 

sexual  factors  (unsatisfied  desire,  masturbation),  are  indirect  cau^^^^ 
Various  theories  have  been  advanced  as  to  the  nature  of  the  dise^^,^' 
as  dehcient  development  of  the  genitalia,  hypoplasia  of  the  vasci^Jnj,* 
apparatus,  adynamia  of  the  blood-making  organs,  reflex  action  of    tlje 
nutritive  organs  from  genital  maturity,  inability  of  the  blooil-malciVir^ 
organs  to  respond  to  the  bodily  needs  at  puberty,  insufficient  abs^orp. 
tion   of  iron,   dilatation  of  the  stomach,  constipation,  enteropfo^ij, 
auto-intoxicatioH  from  the  internal  genitalia  at  the  time  of  piif>erfjr. 
and  intestinal  auto-intoxication. 

General  Symptoms,— Among  the  early  symptoms  are  rapid  tiriuj/, 
dtpspnaa  and  pal  pi  fat  ion,  which  are  rarely  absent  and  are  most  nutic*^' 
able  in  the  morning,    Pallor  is  the  earliest  and  most  constant  sign  aii*^* 
affects  the  skin  and  mucosa^,  the  skin  being  of  a  yellotvisk-ffrrcn  hU^- 
(chlorosis,  as  named  by  Varandel,  in  1670)»    Sometimes  the  color  »^ 
maintained »  the  face  being  flushed,  probably  from  peripheral  irriti*'" 
bility  of  the  vasomotor  system  {chlorosis  rubra);    hence  the  mucoid ^ 
membranes  should   be  examined,  even   more  than   the  skin.    Tb-^ 
eyes  are  often  brilliant.     Psychical  changes  are  noted  (Sydenham  an^^ 
Morton),  as  stupor,  and  lack  of  mental  a?id  musevlaT  energy,  Associatc«^^ 
symptoms  are  headache^  which  may  be  dull  or  sharp,  sometimes  mi  "* 
grain e-like,  or  increased  at  the  time  of  menstruation,  spots  before  tL<^^ 
eyes,  tinnitus,  vertigo,  and  syncope  which  occurs  especially  on  stand  ---'' 
ing  and  results  from  travel  and  exposure  to  the  sun,  but  less  froii:::^^^^^ 
movement,     MenMrual  diMurbances  are  frequent,  the  flow  being  oftcc::^'^ 
decreased,   most  markedly  in  younger  subjects.     Digestion  is  \'      ^    '* 
frequently  disturbed,  and  there  may  be  anorejcia,  perversity  of  apper  *! 

craving  of  sour  articles^  hunger  between  meals,  pain  in  the  stomas  ii   ^    * 
eructations  and  cardialgia.     Constipation  is  frequent.    The  hands  ^n^ 
cold,  the  skin  dry  and  the  peripheral  circulation  sluggish,    Circulatoi 
symptoms  appear,  as  the  bruit  de  diable  in  the  neck  veins,  antrm 
heart  murmurs  and  rapid  pulse. 

Special  Symptoms. — 1.   The  bhod  is  fluid  and  its  coagulability 
increased,  thereby  contrasting  with  pernicious  aniemia  and  leuk^mi 
The  red  lilood  cells   are  decreased  (oliyocytha^mia)  and  average  thn 
to  four  ma!ion.s  at  the  first  examination ;  as  few  as  one  million  red  eel'  ^Sl 
have  been  observed.  In  some  rare  cases  they  are  not  decreased  (Da^cr:i»- 
can,   Hayem,   Laache).     Formation  of  rouleaux  is  poorly  markc-       d 
The  red  cells  appear  pale  and  their  average  itize  i*  reduced.    Irregulari      ^ 
in  contour  (poikilocytoHUf)  is  not  frequent;  megalocytosis  and  micr —  o 
cytosis   are   rare;    nurmo-  and   megaloblasts   are   found  only  in  t- 
severest  cases;  normoblasts  are  sometimes  present  in  '* blood  crises^. 
More  suggestive  tlian  the  red  cell  reduction  (oliogocythtrmia)  is  tJ}\ 
reduction  of  haemoglobin    (oligockramwiniu),  which  is  reduced  more 
than  the  red  cells  (Duncan,  1867);    the  haemoglobin  averagej^  30  to  40 
per  cent.    This  reduction  in  the  color  index  always  suggests  chloros;5, 
is  most  marked  in  the  first  seizure  in  young  individuaU,  and  b  less 
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conspicuous  in  relapses  or  in  older  individuals.  Some  writers  claim 
that  the  reduction  in  haemoglobin  is  more  apparent  than  real^  because 
there  is  more  rapid  regeneration  of  the  cells  than  of  the  haemoglobin. 
Tic  white  cells  are  essentially  normal^  or  at  least  but  little  increased, 
therrin  differing  from  many  other  forms  of  anaemia;  occasionally 
lymphocytosis  and  eosinophilia  occur.  The  iron  and  nitrogen  of  the 
blood  and  its  specific  gravity  are  reduced  proportionately  to  the  de- 
crease in  haemoglobin. 

2.  The  vascular  system  presents  various  symptoms,    (a)  Rokitansky 
and  Virchow  observed  hypoplasia  of  the  aorta  and  vessels,  which 
Daay  co-exist  with  hypoplasia  of  the  genitalia,  muscles  and  bones,  but 
^^nnot  be  regarded  as  causative.     (6)  Palpitation  is  almost  constant 
^n  exertion ;  the  apex-beat  is  strong  to  compensate  for  the  poverty  in 
haemoglobin,     (c)  Heart  murmurs  occur  in  two-thirds  of  the  cases; 
^ey  are  largely  functional  and  may  be  caused  by  insufficient  tension 
^f^  the  mitral  valve,  dilatation  of  the  left  ventricle  causing  relative 
'^tral  insufficiency,  weakened  heart  muscle  (producing  a  muscular 
"^^Unnur  in  place  of  the  tone),  tricuspid  insufficiency  or  vibration  of 
^e  pulmonary  artery.    The  murmurs  are  largely  systolic;  undoubted 
^***5tolic  venous  bruits  have  been  heard,     (d)   Dilatation  of  the  heart 
^^Ccurs  from  anaemia  or  myocardial  degeneration,  though  according 
^  Leube,  Grunmach  and  von  Noorden,  the  dilatation  is  not  real  but 
apparent,  being  due  to  retraction  of  the  lungs  away  from  the  heart, 
**^cause  of  insufficient  lung  expansion;   this  has  been  confirmed  by 
^te  arrays,     {e)  The  pulse  findings  are  not  constant;   the  pulse  may 
*^  rapid,  throbbing,  or  excitable.     The  arterial  tonus  is  reduced, 
^erotism  and  capillary  pulsation  are  frequent,  and  double  tones  have 
'^^en  noted  in  the  crural  vessels  from  decreased  tension  and  diastolic 
*^^coil.    (/)  A  venous  bruit  Qyruit  de  diable)  in  the  neck  occurs  in  over 
?0  per  cent,  of  cases,  and  more  frequently  than  in  other  anaemias; 
U  Baay  be  palpable  and  is  heard  more  frequently  over  the  right  jugular 
^^,  because  it  is  more  vertical  than  the  left;  it  also  is  heard  in  other 
J^ns,  and  in  sound  individuals.    It  is  increased  in  the  sitting  posture, 
**y  turning  the  head  to  one  side,  and  by  deep  inspiration.    Its  explan- 
ation is  difficult;   it  is  referred  to  change  in  the  tonus  of  the  vessel, 
^ves  in  the  veins  above  their  valves,  and  a  change  of  the  blood 
Pttsma.    (g)  Arterial  murmurs  may  be  heard,  as  over  the  subclavian 
•*tenr;  pulsation  in  the  peripheral  veins,  angiospasm,  and  erjihro- 
'^^dalgia,  have  been  observed,     (h)  (Edema  is  seen  in  12  per  cent,  of 
^^^>tt,  and  is  usually  slight,  occurring  chiefly  almut  the  ankles  and 
^y^,  and  rarely  in  the  serous  cavities. 

3.  In  the  respiratory  tracts  dyspncea  is  a  common  complaint,  and  is 
^^cribed  by  Eichhorst  as  an  haematogenous  respiratory  insufKciency. 
^respiration  rate  is  26  to  30.  Sometimes  a  paroxvsnial  couj^h 
^bps. 

.  4-  The  digestive  tract  is  involved  in  31  per  cent,  of  cases.  There 
**  sometimes  fcetor  ex  are.  (a)  Pain  in  fhr  stomach  is  fre(j\ient;  it 
^1  occur  near  the  ensiform  with  tenderness,  especially  in  nervous 
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*^lb  pyWric  2  tR-£^^«^"'rb^pe\y  nervous  _T^^^^^ 
Sensitiveness  at  the    V^    ^  °\f  u„ti  a  rule  no  !»<^^^,V Tbe byd**^^ 
{torn  corsets,    {b)^^  ^^^  atonic,  but  a       ^^^  ^osis.    tc)i        g^         «^f 

S  --p^sS-^^^^^^^^^^^^  So"  p^««  r^ 

occurs.    ^y'Ljnierly  tbo^S^^J^r. lability  is  its  most  p  prob»^^„ 

!,t   of  cases).  T^ue  usual  syuipt?«^  ^^    observed.    Tbe^ 

"  fi    Spe^i«l  »eTU.«-     ^^!  accommodation,  are  »       ^^^  ^^^^ 

^'     C\nd  weakness  of  ace         ,    ^^ng;  retin"  .  .,  ^^  e«« 

tbe  eyes,  ana  >«  gparent  or  P"^      "cboked  disK.  .   ,,^ 

chloasma  and  iroi  be  atiet  pgycbosis, 

^=^8.  The  nervous  ^J^^^^^-^y^y  ^y^^^^^CS  iufteq^eut.  ^ 

ft  latent  nt^«*         .    curable,    ^y ,     disturbed.      * "  r^- 

ColBpUcatioia--*-  '^'^  ^1  scarlatuia,  »"J  '     '  •>  per  ceot  « 
O0i»l'»       influenza  ano  .    compbc^'f-      X    .     ceteW 

"almonar>jn^^^,^^  extremities  *. 
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frequency  of  septic  endocarditis.   Rheumatic  endocarditis  with  organic 
Talvular  lesion  is  frequent,  as  also  are  ulcer  of  the  stomach,  tuber- 
culosis and  Basedow's  disease.   The  spleen  is  enlarged  (in  37  per  cent, 
according  to  Chvostek,  or  in  16  per  cent.,  according  to  Leube).    The 
thjrroid  gland  is  often  moderately  enlarged.     Hemorrhages  are  not 
iuf reauent  from  the  nose,  stomach  or  intestine,  although  it  is  usually 
stated  that  they  occur  mostly  in  severe  or  pernicious  ansemias. 

Olinieal  Ooiirse  and  Prognosifl.— Simple  chlorosis  develops  rather 
suddenly  in  a  few  days  or  weeks.  It  runs  a  relatively  short  course 
of  -two  to  three  or  four  months.  The  prognosis  is  generally  good.  The 
tendency  to  recurreruse  is  great,  especially  in  unmarried  or  childless 
^omen;  the  blood  may  not  return  absolutely  to  normal;  this  is  shown 
by  persistent  pallor  or  irregular  menstruation.  AciUe  chlorosis  is 
observed  especially  in  young  girls  after  their  first  menstruation;  it 
is  attended  by  severe  headache,  nervous  symptoms,  great  weakness 
1^12 d  optic  neuritis  or  "choked  disk,"  and  may  be  confused  with  organic 
disease,  as  brain  tumor.  The  periodic  type,  according  to  Von  Noorden, 
(>ocurs  in  the  higher  classes  and  in  those  who  acquire  the  disease  in 
tlxcir  seventeienth  to  nineteenth  year.  The  course  may  be  chronic; 
tlxc  disease  may  last  for  years  with  chlorotic  blood,  menstrual,  dyspep- 
tio,  muscular  and  nervous  symptoms,  with  alternate  exacerbation  and 
iuxielioration,  indicating  an  essential  inactivity  or  hypoplasia  of  the 
blood-making  organs;  this  form  begins  early  in  life  in  individuals 
^vlth  poor  development  of  the  bones,  muscles,  genitalia,  mammae,  and 
^dpose  tissue;  marriage,  pregnancy,  and  iron  often  benefit  these  cases 
bist  they  may  last  until  the  menopause. 

Biagnoaifl. — It  must  be  remembered  that  the  diagnosis  cannot  be 

^«de  by  any  single  symptom  but  by  the  entire  group  of  symptoms, 

^oth  positive  and  negative,  for  no  single  symptom  is  pathognomonic. 

"J^e  diagnosis  is  based  upon  the  ancemia,  especially  when  there  is 

J^^^Toportionate  reduction  in  the  hcBmoglobin,  when  the  color  index  is 

*^ss  than  one,  and  the  white  cells  are  normal;  a  diagnosis,  however, 

^^^^Uiot  be  made  from  the  blood  findings  alone.    (Rhomberg  has  de- 

?^Hbed  exceptional  cases  in  which  the  blood  was  normal.)    Chlorosis 

J?   infrequent  before  the  twelfth  and  after  the  twenty-fifth  year,  unless 

7*^^  attack  is  a  relapse.    Its  rapid  development  and  periodic  manifest 

^<ion  are  important  features.    Successful  treatm^ent  with  iron  is  prac- 

^^^lly  diagnostic.    Secondary  anosmia  is  most  difficult  to  differentiate 

^^^^  Differentiation  under  Pernicious  Anaemia)  ;    it  is  usually  at- 

r^'^ded  by  some  leukocytosis.     Anaemia  from   intestinal   parasites, 

^^Hiorrhage  from  latent  ulceration  of  the  stomach  or  bowel,  renal 

^^^^ase,  early  pregnancy  in  unmarried  girls,  the  anaemia  of  heart 

^^ease,  incipient  brain  disease,  rheumatism,  and  lead  and  arsenic 

^•^aemias,  must  be  considered.    Splenic  ancBmiay  especially  in  children, 

^^uires  differentiation;    cases  of  chlorosis  with  enlarged  spleen  are 

^^garded  as  a  transitional  form  between  chlorosis  and  splenic  anaemia 

P^per.     Malignant  disease  usually  causes  little  diagnostic  difficulty 

^^Her  careful  examination.     There   is   sometimes   great  difficulty  in 
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differentiation  from  incipient  tuberculosis.    Frequent  phy 

nation  and  watching  of  the  temperature  usually  establish  thi  ..._^..-  i 

TxeBttTneiit.— Prophylaxis   iiicludeis   general    hygiene  and  jiroper 
nourishment,  in  that  development  of  adipose  tissue  to  a  reasonable 
extent  is  prophylacti( \     More  albuniin  should  be  given  to  growing 
children  than  to  adults,  although  fruit  and  vegetables,  for  tlieir  imrk» 
and  butter,  cream  and  oils,  rather  than  animal  fats,  should  also  l>^ 
administered.    Physical  culture  and  trips  to  the  country  are  valualJ^"* 
and  constipation  should  be  prevented.    Education  should  not  hehii^^ 
ried;  all  children  at  this  age  are  confined  too  much  to  the  school-rm)if'»  '• 
they  should  be  kept  children  as  long  as  possible.     In  society,  and  i  •^ 
the  struggle  for  existence,  young  girls  too  often  overtax  their  streiiptlr*^  - 

Specific  Therapy. — Iron  exists  in  the  htemoglobin  of  the  blooii  rells^^ 
as  an  oxygen  carrier,  and  is  a  food  as  well  as  a  medicine;  it  is  fon-  ■ 
in  blood,  meat,  oatmeal,  peas,  spinach,  beans,  and  the  yolk  of  eg;„ 
Milk  is  poor  in  iron. 

Physiological  Action  of  Iron. — (a)  The  tonus  of  the  nrrvons  syskt^"'^ 
is  increased,  though  an  excess  produces  frontal  headache  from  cdn-^"^ 
stipation;   .some  persons  show  a  peculiar  intolerance  of  iron,  as  showT""^^ 
by  the  headache,  ttie  vertigo  and  the  palpitation  which  it  produces-     ^* 
(6)  It  affects  the  circulutum;  locally  astringent,  it  coagxilates  albumi*^^ 
and  contracts  the  bloodvessels.    It  increases  the  number  of  red  diskf^^— ^ 
and  the  amount  of  haemoglobin*   (c)  Its  action  on  the  gastro-ifiie^drui^.--^^ 
trori  is  as  follows:  iron  stains  the  teeth  because  of  the  acid  which  \W^  *^^ 
contains.    Small  doses  stimulate  digestion,  improving,  by  their  astrin—   ^^* 
gent  action,  the  tone  of  the  tissues.    Hydrogen  is  generated  and  fronc:^^^** 
it  sulphureted  hydrogen,  w  hich  causes  eructations.     Small  doses  causes  -^^ 
constipation,  but  large  doses  relax  the  bowels;    diarrhoea  also  soinc-^^3"^ 
times  follows  small  doses.    Sulphide  of  iron  is  found  in  the  dark  stools  ^^^' 

(d)  The  amomit  of  urine  is  increased.     Iron  is  found  in  the  urine  int-^i^ 
verj*  small  quantities.   The  kidneys  may  be  irritated  by  very  large  dosesi^s-^^^" 

(e)  In  regard  to  its  absorption,  there  is  great  conflict  of  opinion,  anc^  ^^^ 
experiments  are  incomplete.     There  are  four  theories:    (i)  That  iroiK'^^^ 
is  absorbed  from  the  stomach  and  intestines  as  an  albuminate;  S^      '^ 
reaches  the  blood  and  is  deposited  first  in  the  spleen  and  then  in  th  .iC"^f 
liver,  whence  it  is  then  carried  by  the  bloodvessels  to  the  intestine^^^^s 
for  elimination.    Although  Schmiedeberg  and  Kobert  insist  that  iror<^«iD 
is  not  absorbed,  there  is  strong  clinical  evidence  that  it  is.    (ii)  Tha*^    -^, 
being  an  astringent,  it  calls  forth  tonicity  of  intestinal   tissues  an^-^rf 
stimulates  absorption  of  other  foods,  which  is  probably  also  true,   (ii — '^) 
Bunge's  theorj^  is  that  in  ansemia,  hydrochloric  acid  is  deficient  anfc-  d 
allows  fermentation ;  that  iron  acts  by  neutralizing  the  alkaline  sulphid^e^ 
(products  of  fermentation)  and  allow^s  iron  in  albuminous  food  to  t^e 
absorbed,  as  it  thus  escapes  union  with  sulphide^?.    This  theory  is  noH 
abandoned,      (iv)  On  reaching  the  blood,  it  acts  as  a  stimulant  to  tbr 
blood-making  centres.    (/)  Elimination  occurs  by  the  intestines,  th** 
kidneys  and  liver. 
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itntton. — ^It  may  be  advantageously  combined  Tidth  quinine, 
jMLTticularlj  when  the  spleen  is  enlarged;   it  may  also  be  given  with 
ojcjrgen,  normal  salt  transfusions^  and  massage;   the  patient  should 
b^k^e  rest  and  change  of  environment,  and  climate.    Soluble  prepara- 
tions would  seem  to  be  better  than  insoluble  ones,  but  Quevenne  has 
sliown  that  they  are  precipitated  by  the  gastric  juice.    Headache  may 
cx^our;   it  is  obviated  by  using  laxatives,  bromides  or  ferrous  salts, 
^^hich  derange  digestion  less  than  ferric  salts.     Iron  is  said  to  be 
1>^st  absorbed  when  some  gastric  catarrh  exists   (Brunton),  hence 
some  practitioners  give  large  doses  at  first,  to  improve  absorption. 
T'liere  are  only  38  to  45  grains  of  iron  in  the  body  and  the  ordinary 
ds^ilj  diet  contains  but  one-sixth  of  a  grain  of  iron,  but  the  nucleo- 
li l>ximin  preparations,  which  are  sufficient  as  food,  are  not  sufficient 
»-s      medication,  because   they   do   not   stimulate   the   blood-making 
^^ntres.    The  rules  for  adminisircUion,  according  to  von  Noorden  are: 
C^»)     The  doses  should  not  be  too  small  (Niemeyer  and  Immermann). 
C^)     Every  physician  has  his  own  method,  therefore  no  one  form  espe- 
^i^-llj  excels  any  other,     (c)  The  administration  should  be  regular, 
f^*"  irregularity  is  injurious.    Statements  of  the  patient  that  she  has 
pi'^viously  taken  iron  should  not  be  regarded,  for  its  administration 
™^^y  have  been  irregular,    (d)  Administration  should  continue  for  six 
"y^^efes  to  three  months.    In  the  first  week  the  dose  should  be  gradually 
i^orteased;   for  three  weeks  the  maximum  dose  should  be  given  and 
»^^  the  last  two  weeks  it  should  be  gradually  decreased,     (e)  If  iron 
*^  tiot  beneficial,  it  should  not  be  repeated  but  other  methods  tried. 
v)   Relapses  are  less  easy  to  treat  than  the  first  attack,     (g)  Idiosyn- 
?*'*^y,  as  gastro-intestinal   disturbance,   is  only   a   relative   contra- 
wiciication.    The  administration  should  then  be  subcutaneous,    (h)  Ajt 
l^^eral  springs,  hygiene  is  more  important  than  iron ;  the  water  should 
r^  taken  on  an  empty  stomach,  for  the  gas  promotes  absorption  of 
"^xi.   When  bottled  it  is  precipitated  as  a  carbonate. 
.     Iton  may  be  given  in  the  following  forms:  Ferrum  reductum  (reduced 
P^^)  which  is  iron  gray  (if  it  is  black,  it  is  impure),  and  tasteless; 
I    is  least  astringent,  but  may  cause  eructation;  gr.  j.     (See  formula 
^^  reduced  iron  given  under  Therapy  of  Valvular  Disease,  page 
^^^).  PUula  ferricarboruUis,  a  ferrous  salt  nearly  free  from  astringency ; 
^f^^*  ij  to  V.  Ferri  sulphas  (green  vitriol),  a  ferrous  salt  which  is  very 
j^'^^gent,  whence  its  use  in  chronic  diarrhoea.    It  stimulates  digestion . 
laige  quantities  it  is  toxic,  causing  vomiting  or  diarrhoea.    Smart 
^'^^siders  it  the  best  form:    gr.  ij  should  be  given  with  one  dram  of 
?^^gnesium  sulphate  p.c.     Ferri  sulphas  exsiccatus  gr.  ss  to  ij  (gm. 
^'J^3  to  0.12)  may  also  be  given.    Liquor  ferri  et  aminonii  acetatis 
^^^ham*s  mixture)  is  a  vascular  tonic  and  diuretic;  it  is  excellent  for 
^lorosis  in  the  obese;    3i  to  iv  should  be  given  after  meals,  well 
*^Uted.    Tinctura  ferri  chloridi  is  the  chloride  of  iron  phis  hydrochloric 
•^d  and  alcohol,  which  develop  hydrochloric  ether.     It  is  yellow-red, 
•^Wngent,  somewhat  corrosive  and  diuretic,  increasing  the  amount  and 
l^uency  of  micturition.     It  is  used  to  best  advantage  when  the  tongue 


838 


DISEASES  OF  THE  BWOD 


is  white,  flabby,  and  iiidentecl.    In  weak,  ansemic  girls,  with  vomii 
neuralgia  and  epigastric  pains,  full  doses  should  be  given ;   when 
tolerated,  one  drop  in  a  full  glass  of  water  should  be  given ;   this  b  moi 
beneficial  than  most  chalybeate  waters,    Syrupus  ferri  iodidi  is  trani 
parent  and  has  a  greenish  color;  iron  and  iodine  given  separately  a 
usually  aiore  beneficial^  but  the  syrup  may  be  given  in  doses  of  30 
40  drops  ill  adults  and  of  5  to  10  in  children,     Ferri  ciirag  in  doses  of  ^ 
V,  is  efficacious  in  children  and  in  persons  haiing  delicate  stomacbi 
Ferri  phosphas  solubilis,  gr.v«  is  almost  free  from  aMiingencj  aoi 
taste.    The  organic   preparationa  are   generally   useless.     Ovafi 
however,  is  excellent.    The  author  thoroughly  agrees  with  the  conelu 
sions  of  R.W.  Wilcox:    (a)  It  is  the  exact  chemical  form  for  asstmila 
tion,     (6)  It  is  not  dissociated  by  the  gastric  juice  into  the  astringen 
iron  chloride,     (c)  It  does  not  interfere  with  digestion,  but  has  a 
able  effect  in  increasing  the  appetite,    (d)  It  does  not  irritate 
alimentary  canaL    (<?)  Its  effect  in  increasing  the  red  corpuscles  ani 
the  hsemoglobin  is  constant  and  progressive.     (/)  It  has,  aside  froj 
its   blood-forming   effect,    a   demonstrable  tonic    and   reconstructivi 
action,  which  can  be  explained  only  by  a  stimulating  influence  U| 
metabolism. 

Arsenie  may  be  given  with  the  iron  or  in  its  place;   it  acts  on  thm 
blood-making  centres;    it  should  be  given  as  in   pernicious  aD«ni>r 
uninterruptedly,  with  gradually  increasing  doses,  sustained  doaes^ 
then  decreasing  doses,  for  a  period  of  four  to  six  weeks. 

High  aliiiiidc  increases  the  number  of  red  cells  and  the  amount 
hiemoglobin.  Phlebotomy,  sweating  and  organotherapy  (bone  mai 
splenic  and  ovarian  extracts),  have  been  suggested* 
,  Dietetic  Treatment,— Regular  meals  should  be  given  at  threc-hai 
intervals.  The  amount  of  albumin  should  be  increased,  even  io 
obese.  The  heavy  English  breakfast  with  meat  is  the  best  one, 
the  albumins  are  absorbed  and  taken  up  by  the  tissues  more  mpid 
than  are  fats  and  carbohydrates;  according  to  von  Noorden  two 
four  ounces  of  meat  should  be  given  with  some  bread  and  a  cup 
coffee.  In  administering  milk,  care  should  be  observed  lest  the 
tite  be  spoiled,  lest  too  much  fat  be  deposited,  and  the  stomach 
atony.  Equal  parts  of  milk  and  cream  should  be  given.  Milk  sIkm^^J 
be  avoided  in  the  obese.  Alcohol  is  indicated  in  thin,  rather  tfcij*  "> 
obese  individuals.  Patients  should  always  rest  before  and  after  eiti^^^^' 
The  patient  should  retire  early.  In  thin  subjects  the  diet  shmM  _^ 
concentrated,  consisting  of  albumin,  vegetables,  fats,  alcohol  andB*-^^^* 
at  breakfast  and  at  bed  time,  but  without  increase  of  the  carbohydl**'^^ 
Iron  produces  better  results  in  such  cases  after  lini  "e  amiMlli^  ^ 

water  to  about  one  quart;   the  latter  procedure  oi  ,s  said  tf    ^ 

beneficial  in  chlorosis.    Sweats  may  produce  the  same  result    ^^^^T 
there  is  much  gastric  disturbance,  eight  meals  may  be  given  at  V^"^ 
hour  intervals,  and  fluid  and  solid  meals  should  be  alternated.   G^fi^ 
disturbance  disappears  after  administration  of  iron  and  bctawt^^ 
weight.     Hydrochloric  acid,  strychnia  and  belladotina  an*  !irhiW^ 
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Escercise  may  be  prescribed  in  eonvalescence,  but  in  moderate  and 
severe  cases  the  patient  should  rest  in  bed.  Hydrotherapy,  especially 
by  cool  rubbings  early  in  the  morning,  is  advantageous.  Cold  baths 
ctx-e  to  be  avoided,  because  they  produce  chills,  insomnia,  and  digestive 
disturbances.  Marriage  may  help  mild  cases,  but  produces  injurious 
I'esiilts  in  the  severe  type. 


(B).  PERNIOIOUS  ANJ5MIA. 

^  ^^^finition. — ^A  primary  anaemia,  in  which  are  observed  progressive 
diminution  of  the  red  cells,  with  changes  in  their  form  and  color, 
^P<i  reduction  in  the  haemoglobin,  without  changes  in  the  white  cells; 
f™3  lonn  of  anaemia  is  due  to  haemolysis  and  to  defective  haemogenesis; 
it  xs  characterized  by  pallor,  adynamia,  oedema  and  cardiac  symptoms, 
J^^d  usually  results  in  death  from  vomiting,  diarrhoea,  hemorrhages, 
fevor*  and  exhaustion.  It  was  described  by  Andral  (1826)  and  Chan- 
^J5^g  of  Boston  (1832);  Addison  gave  the  best  early  description,  and 
***^nner  later  drew  attention  to  the  subject. 

^tiotogy. — The  disease  occurs  in  0.2  per  cent,  of  cases,  especially 

*^  the  third  and  fourth  decades  of  Ufe,  although  also  observed  in  other 

P^xiods,  as  in  nurslings,  and  very  late  in  life.    Baginsky  could  collect 

'^^t  16  cases  in  children.    Sixty  per  cent,  occurs  in  males.    Although 

^^Ued  a  primary  or  essential  anaemia,  some  cases  are  undoubtedly 

^^^ondary  which  may  properly  be  included  under  this  head,  because  the 

'y^ptom  complex  is  the  same.     Bothriocephalus,  and  anchylostoma 

*^5emia  present  identical  blood  findings,  symptoms,  and  pathology; 

^^  merely  the  parasite  but  also  its  toxins  are  causative.    Pregnancy 

IJj^dthe  puerperium,in  certain  localities  at  least,  are  causative.   Syph- 

^*J^,  poor  hygiene,  infectious  diseases,  as  typhoid  or  malaria,  and  diar- 

^^3ea,  vomiting,  repeated  loss  of  blood,  and  oral  or  gastro-intestinal 

^^psis  have  been  considered  factors.    The  precise  cause  of  the  blood 

^^truction  (haemolysis)  is  not  known. 

.     Symptoms. — 1.  The  Blood  Ohanges  (Sorenson,  1874). — ^The  amount 

1^  decreased,  several  punctures  often  being  necessary  to  obtain  enough 

^^  the  blood-count;  it  is  often  watery,  or  dark,  or  amber-colored  in 

f^^c  instances.     The  specific  gravity  is  low,  even   1,027;    the  dry 

J  ^bstance  is  reduced,  even  to  9  or  10  per  cent,  of  the  normal.    There 

^  %Ji  increase  in  the  albumin  in  the  individual  red  cell  (hyperalbumin- 

^l^iia  rubra,  von  Jaksch).    The  serum  does  not  contain  free  haemo- 

S'olrin,  as  has  been  asserted  by  Limbeck.    If  injected  into  normal 

^^viduals,  the  serum  has  a  globulicidal  action.    In  contrast  to  chloro- 

^^  and  secondary  anaemias,  the  coagulability  of  the  blood  is  decna^^ed, 

?^d  the  blood  may  remain  fluid  for  some  time  after  death;    Ilayem 

^Ids  that  the  rarity  of  blood  plates  and  lack  of  retractility  of  the 

^^  are  the  most  characteristic  features  of  pernicious  ana?mia.     The 

^^^^oglchin  is  decreased;   it  is  rarely  more  than  50  per  cent,  of  the 

^^^^nnal,  and  may  be  reduced  to  10  per  cent.    In  some  instances  severe 


840  DISEASES  OF  THE  BLOOD 

symptoms  may  be  present,  with  65  to  70  per  cent,  hipmoglobin 
contraf4t  to  other  anaemias,  the  hctmoglobin  per  corjmscU  is  proportioi 
ately  increcuied,  ue.^  the  color-index  is  more  than  one  (even  \Jl 
Laache  explains  the  phenomenon  in  that  certain  red  cells,  especiull 
giant  forms,  contain  a  large  cortipensatory  individual  anwutU  of  ha^mi 
glohin,  which  h  also  true  of  the  microcjies,  but  less  so  of  normal^^ized 
red  cells.  The  relative  increase  of  the  hienioglobin  per  corpuscle 
is  thus  best  explained,  and  Liml>eck's  assumption  of  a  haemoglob- 
inremia  is  not  generatly  admitted.  Schmidt,  Ponfick  and  others  of 
the  Dorpat  school,  mahitatn  that  the  free  haemoglobin,  acting  on  the 
white  cells,  produces  a  fibrin  ferment,  which  causes  fever,  hemorrhage 
and  capillary  embolism.  The  red  blood  corpv^cle^  are  greatly  reduced 
in  number,  the  average  being  1,200,000.  Plate  XIII.  Patients  often 
die  when  this  figure  is  reached.  Lower  counts  have  been  noted, 
as  143,0tK)  ((Quincke).  Poikllocyioiiiji  is  marked,  the  irregularity  in 
form  and  size  of  the  corpuscles  being  great;  great  deformities,  as 
I.itten's  horse-shoe  or  pessary-shaped  corpuscles  are  noted.  The 
individual  red  corpuscle  is  above  the  average  size,  i.e.,  11  to  13,  even 
16  to  lS/4  instead  of  ^  to  Sfi^  the  highest  normal  measurement.  Mrqalo- 
cifies  may  be  observed  in  number,  with  less  marked  or  absent  uniljili- 
cation.  Polychromatism  is  frequent.  Megalocvtes  in  pernicious 
ana*niia  are  evidence  of  megaloblastic  degeneration  of  the  bone-marrow 
(but  have  lx*en  held  as  e\idence  of  regeneration).  The  varieties  of 
nui^eated  and  non-noeleated  erythrocjie^  are  depicted  in  Fig,  \TII. 
Plate  X n'.  Megaloblasts  are  found  but  rarely  in  large  n um bers,  seldom 
more  than  six  or  eight  being  seen  in  a  single  preparation  (EhrUch); 
in  rare  cases  they  may  be  abundant,  as  just  before  death,  whence 
their  generally  ominous  significance;  they  may  be  absent  for  months 
or  weeks  at  a  time.  Normoblasts  occur  irj  relatively  light  cases,  espe- 
cially in  the  ** blood  crises*'  of  von  Noorden,  but  are  not  numerous* 
Microblasts  are  frequently  absent  and  are  not  umbilicated;  their  teleo- 
logic  significance  lies  in  the  increase  of  the  respiratory  surface  of  ceU^J 
thus  afforded.  Cell  divisions  are  found,  (Plate  XIII,  Fig.  3.)  Granul^H 
deposits  (staining  with  basophihc  dyes),  in  the  protoplasm  are  noted,  a^ 
in  malaria,  cachexia,  leukieniia  and  suppuration  ;  according  to  Ehrlich> 
they  are  not  due  to  polychromatophile  degeneration  but  to  nuclear 
degeneration.  The  cells  may  stain  only  at  their  margins.  Decreased 
formation  of  rouleaux  is  observed  as  well  as  amteboid  ntovement  of 
the  red  cells.  The  white  corpusclcH  are  decreased  absolutely,  the  lowest 
record  being  1,500;  the  polymorphonuclears  are  decreased.  leuko- 
cytosis is  a  distinct  complication,  is  often  ominous  though  not  necessarily 
fatal,  and  indicates  infiammation,  suppuration,  or  pneumonia.  Apart 
from  complications,  increase  in  the  leukocytes  may  take  the  form  of  a 
lymphocytosis,  the  lymphocjies  being  relatively  increased,  even  to 
62  per  cent,  of  the  total  white  cells.  The  leukocytes  are  readily  in* 
creased  in  cliildren  in  any  variety  of  antemia.  Marked  decrease  of 
the  eosinophiles  is  an  unfavorable  sign  according  to  Neusser,  Pernio- 
ious  anaemia  due  to  parasites  shows  increase  in  the  eosinophiles  from 
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4^_^^>  4  per  cent,  (nonnal)  to  6,  36  and  even  50  per  cent.  (Walker).    (See 
I*l»t:«  XlV,  Fig  V). 

S.  BnbJaetiTa  Symptonui. — ^The  most  marked  are  general  weakness, 
™^^^^^ular  adynamia  on  exertion,  vertigo,  palpitation,  dyspnoea  and  the 
^^■"^Joxiary  signs  of  anaemia. 

^*  Sldn. — ^The  skin  presents  a  peculiar  pallor,  often  of  a  lemon 
^^^^-■^^^^,  which  is  somewhat  characteristic.  SUght  icterus  is  not  infre- 
J^J-^^^t.  The  skin,  usually  dry,  may  become  drenched  upon  exertion, 
y^^^l^^^ma  is  invariable,  occurring  especially  about  the  ankles  and  eye- 
*^^^*"^-  It  is  usually  not  marked,  but  is  obstinate  and  may  produce 
P**^^^^*^ounced  general  anasarca;  it  is  due  to  vascular  degeneration  and 
P^-^  ^^*^^>aeability .  Hemorrhages,  usually  punctate,  are  frequent  in  the  skin 
•'^^^  mucosae.  Large  hemorrhages  are  infrequent.  Pigmentation  is 
^^^*^^stimes  as  marked  as  in  Addison's  disease.  The  author  once  saw 
**^-*-  i^^s  zoster,  and  once  herpes  along  the  crural  nerve.  Sometimes 
"^*^^^>:»:e  death  the  skin  emits  a  foul,  cadaverous  odor  (Eichhorst). 

^«      MeUbolism. — ^The  nutrition  is  generally  good  and  the  panniculus 

*^^*^^F>cDsus  is  maintained,  because  tissue  waste  is  lessened  and  water  is 

^J^-^ixied  in  the  tissues.    The  weight  and  strength  may  finally  decline 

^"^l^     persistent  vomiting  and  diarrhoea.     Opinions  dififer  as  to  the 

^^^^xmction  of  the  albumins.     In  the  urine,  indican,  putrescin  and 

^^^^i^«i-^eiin  are  found.    Hsematuria  and  glycosuria  are  rare.    Albumin- 

^^r*^»    due  to  tubular  degeneration,  is  frequent.    Albumosuria  is  some- 

V^'^^^a  noted;    urobilin  is  frequently  increased,  and  this  sometimes 

^^I^«fc.rts  a  dark  color  to  the  urine  and  indicates  hsemolysis.   The  uric 

*^^^^  is  sometimes  increased.    Leucin  is  almost  constant  and  tyrosin 

^^'^  infrequent.    The  chlorides  are  decreased.    Acetone  and  diacetone 

•■^^"^   Sometimes  found.    The  iron  in  the  urine  is  sometimes  increased, 

*^^    the  phosphates  are  greatly  increased.    Fever,  present  in  80  per 

^^^-  of  cases,  bears  no  constant  relation  to  the  severity  of  the  disease. 

.5   ^^ay  rise  considerably;  the  temperature  may  fall  below  normal  in 

^^  ante-mortem  coma.    The  type  is  irregular.    Its  cause  is  ill-under- 

^^^^Hl;   it  is  probably  due  to  the  production  of  a  ferment  from  the 

^^^troyed  red  cells,  or  according  to  Schmidt,  Ponfick  and  others, 

^^^  a  fibrin  ferment  formed  from  the  leukocytes  (v.s,). 

^    *•  The  Oirculation. — ^Palpitation,  precordial  anxiety  and  dyspnoea 

v^^^   observed,  but  sometimes  only  on  exertion  or  excitement.     The 

^^^^  impulse  is  irregular,  and  fallaciously  strong  to  the  palpating 

^"^d.    Its  outlines  are  usually  normal,  save  that  some  dilatation  of 

^  right  heart  may  occur  or  hydrops  pericardii  develop.    Frequently 

^lowing  systoUc  murmur  is  heard,  usually  with  a  clear  diastolic 


**fc. 


J;  the  murmur  is  rarely  diastolic.    The  second  pulmonic  sound  is 


^^^iable,  sometimes  accentuated.     No  parallelism  exists  between  the 

^^ree  of  ansemia  and  the  loudness  of  the  murmur.    Leube  reports 

^toaber  of  cases  of  chlorosis  and  pernicious  ancemia  in  which  there 

^^  relative  tricuspid  insuflSciency;    the  positive  venous  pulse  was 

^^sent  but  no  cyanosis.    A  venous  hum  in  the  neck,  carotid  pulsation 

^^  thrills,  a  loud,  clear  systolic  tone  and  murmurs  and  double  tones 


of  Est    Pluta 

imk  ue  not  in  an  j  sense  dnnccerislic  of 
the  bowd  (with  inificui  tn  the 
and  foDiciilar  swdling  in  the  bowdl 
ftsdtes  is  famid  in  the  tenntiud  stMgt 
the  <fiietf&  A  dcpoak  of  iron  (siderosb)  en  the  tivcr^  in  the  ciuteril 
niddk  «Mie»  of  its  lobuks,  also  in  the  ^ken,  manow,  kidner^  lU 
lyvphatic  gfauQds,  is  usual,  mnd  results  from  hnnoljais;  tt  is 
tttolMiiftI  in  other  ansemiaSw  There  is  most  hepatic  sioeiosis  id  ten 
cmsef ,    The  liver  is  often  ali^tlj  swollen  and  tender. 

7.  Bt^od-mmkhif  (himaa.— The  lymph  ^ands  are  not  ttsutO; 
UrgerJ.  The  prerertebrml  hsmolTniph  ^ands  have  been  camol 
fftudied  by  Waithin,  who  found  their  sinuses  dilated  aod  evidencts 
hnnoljrsis  in  their  tissue  which  was  shown  by  increased  phs^yt^ 
and  sometimeji  hyperplasia  of  the  glands;  Warthin  holds  that  pemi 
ious  ansirfmia  in  a  haemolytic  diseii^  caused  by  an  unknown  poi« 
which  Btimulates  the  phagocytes  of  the  spleen,  lymph  nodes  and  hirmi 
lyrnph  glands  to  increased  hsemolysis.  The  bone^  are  tender^  cspedJ 
over  tiiu^  sternum  and  tibia  and  sometimes  painful,  and  tbar  bt 
marrow  may  become  lymphoid;  this  is  not  characteristic  of  the*! 
eaae,  for  lymphoid  transformation  may  occur  in  other  forms  of  mies^ 
tn  cachexia  or  in  fevers;  in  pernicious  anaemia  the  re<l  ceils  oft 
w  are  abnormally  large,  abnormally  dark  from  increase  oft 
i(lobiii,  and  are  oval  rather  than  round.    The  bone  changes  we 
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described  by  Wood,  Pepper  and  Tyson  (1876).    The  spleen  i 
^"^  enlarged,  save  from  accidental  causes. 
^.  Sexul  Sphere. — ^The  menses  cease,  otherwise  no  characteristic 

unges  are  observed. 

^.  The  Veryons  System. — ^The  psychical  functions  are  decreased, 

^    memory  is  weak,  and  psychoses,  delirium,  hallucinations,  mania 

d  intractable  insonmia  may  develop,  either  temporarily  or  antecedent 

'^Jie  terminal  coma.    Sometimes  improvement  is  noted  after  severe 

5S3tal  symptoms  or  coma,  compared  by  Laache  and  von  Noorden 

crisis.    The  pupils  are  rather  wide,  and  sometimes  their  reflexes 

appear.    Paresis,  apoplectiform  attacks,  cramps,  convulsions,  par- 

^       ti€»ia,  aphasia,  vertigo,  or  in  women  and  children  the  hydrencepha- 

l^^icl    state  may  develop.    The  cord  is  more  frequently  involved  than 

^^^^    brain.    The  wealmess  may  amount  to  paresis,  not  due  simply  to 

^^^"•J.-scular  adynamia  but  to  spinal  changes.    The  picture  may  resemble 

t^^l>^fcs  as  concerns  the  eyes,  patellar  reflexes,  ataxia,  bladder  and  rectal 

^-"^xages,  pains,  anaesthesia  and  parsesthesia;    or  the  symptoms  of 

'kr^^tstic  spinal  paralysis  prevail,  as  increased  reflexes  and  spastic 

p^x*teflis.    Frank  Billmgs  in  36  personal  cases  finds  two  groups,  one 

*^     "^hich  the  nervous  symptoms  are  slight,  and  a  second  in  which 

^^^^   are  so  conspicuous  as  to  even  overshadow  the  anaemia  itself. 

^^  found  early  parsesthesia  in  all  his  cases,  usually  in  the  hands  and 

*^^^,  sometimes  in  the  mouth;  sometimes  hypersesthesia  or  disturbance 

^     the  temperature  sense;    10  cases  were  spastic  and  atactic;   three 

'^^^^  paraplegia  with  abolished  patellar  reflexes,  involuntaries,  oedema 

^^^^    bed-sores;    the  sexual  fimction  was  decreased  in   males,  and 

^^^^norrhoea  was  regular  in  women;  histologically  he  found  a  sclerosis 

^  the  posterior  and  lateral  colunms,  which  was  most  marked  in  the 

'^'Wer  cervical  and  upper  dorsal  segments,  was  not  always  diffuse  but 

*^Xiietimes  focal,  and  involved  chiefly  the  white  substance,  but  did 

^^t  invade  the  entire  neuron,  and  was  probably  due  to  a  toxin. 

^Tlie  peripheral  nerves  present  few  symptoms.     The  discrepancy 

^tween  the  anatomical  findings  and  the  clinical  symptoms  is  remark- 

^^le,  i.e.,  there  may  be  many  symptoms  with  few  autopsy  findings, 

^^^  the  converse  is  also  true;   consequently  it  is  probable  that  the 

^^iiud  and  nervous  symptoms  are  less  sequences  of  anaemia  than 

T^^rdinate  toxic  manifestations.    Anatomically,  capillary  hemorrhages 

^^d  disseminated  foci  of  softening  may  be  observed  in  the  brain 

*^d  meninges.    Degeneration  is  found  in  the  upper  part  of  the  cord, 

^  possibly  throughout  its  length.    The  white  substance  suffers  more 

^tensively  than  the  gray.     Small  foci  of  degeneration   with  some 

^^ondary  connective  tissue  growth,  occur  about  the  bloodvessels, 

*^ch  foci  may  fuse  into  plaques  of  small  size  with  secondary  degen- 

^tion,  hence  the  symptom  complex  of  a  systemic  disease;  the  changes 

MaUy  occur  in  the  posterior  column,  which  rarely  wholly  escapes. 

^e  bloodvessels  may  suffer  degeneration,  wideninjy,  thickcninpj  or 

leed  obliteration. 
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In  the  eyes,  the  general  symptoms  of  ansemia  ocxsur;  the  patiei: 
thinks  he  sees  floating  spots;  hemorrhages  in  the  retina  arc  almo 
constant;  occurring  on  a  pale  background,  with  tortuous  veiDS,  an- 
a  strong  light  reflex  from  the  vessels,  the  hemorrJiages  form  a  strikin 
picture  (see  Plate  VI,  Fig.  9).  They  are  punctate  or  larger  and  thcfc^^ 
resorption  is  infrequent.  The  other  senses  are  obtunded;  labyrinthiB 
hemorrhage  with  vertigo  is  recorded, 

Glinicai  Course  and  Prognosis. ^The  pallor  and  weakness  whic 
are  first  observed  increase  insidiously^  and  later  dyspncsa,  weak  hear 
action,  t^deraa,  complete  anorexia,  langor  and  violent  gastro-intestini 
disturbcance  and    finatly  capillary    hemorrhages  and   fever  develop- 
this  vomiting  and  diarrhcea  raay  at  times  resemble  acute  p< 
In  other  instances  remissions  may  occur  with  treatment  or  in     ^ 
ently  of  it,  perhaps  after  violent  gastro-enteric  manifestatiotis.    Tt. 
symptoms  may  partially  or  wholly  disappear,  a.s  in  Ehrlich's  case^^ 
where  the  red  cells  in  seventeen  days  rose  from  1,340,000  to  4,115,000.— i 
According  to  T.aache,  in  simple  ansemia  the  red  corpuscles  gain  more* 
rapidly  than  the  haemoglobin,  but  in  pernicious  anaemia,  improvement 
increases  both  equally.     The  disease  mth  remissions  may  cover  a 
period  of  years,  the  longest  duration  being  ten  years.     Death  tisuaUj 
occurs  witliin  lialf  a  year. 

The  prognosis  is  usually  poor  when  megaloblasts  are  present  in 
numbers  or  when  the  color  index  is  over  one.  In  some  cases  the 
blood  is  rapidly  regenerated;  and  200,000  new  red  cells  may  appear 
in  the  blood  within  a  day. 

Cabot's  description  of  the  disease  recognizes  two  forms. 

Thk  Setv  euki  Rapidly  Fatal  Tttb — ano  the  hrsan  Sevkrb,  Staw  TrrwL_ 

{a)  Extreme  progressive  aiuemia.  Remisaions. 

(b)  Color  index  high.  Normal  or  low. 

(c)  Red  c!ells  increased  in  sise*  NormaL 

(d)  Degenerative  clianges.  None. 

(e)  Miiny  megaloblasts.  Many  normoblasts,  few 
(/)  Lymphocytosis.  Normal  ratio  of  the  various  white  odkT 

Death  usually  occurs  in  coma  or  possibly  from  cerebral  hemorrhage, 
or  other  rare  complications,  as  valvular  disease,  gastric  carcinoi 
tuberculosis,  nephritis,  sepsis,  sarcoma,  or  leukfeoiia.    Pye-Snuth 
lected  20  cases  of  recovery.     According  to  Schauman,  the  mortalit 
in  the  parasitic  form  is  17  per  cent. 

Diagnosis. — No  single  finding  is  absolutely  char 
pallor,  apathy,  adynamia,  oedema,  weak  heart,  i 
maintained  nutrition,  and  the  blood  findings  are  highly 
The  yellow  color  is  very  often  described  as  icterus  and 
it.     The  increased  diameter  of  the  red  cells  may  also  be  foiuid 
icterus,  and  Ewing  states  no  importance  should  be  attached  to  the 
increase  of  diameter,  unless  33  per  cent,  of  the  red  disks  show  it, 
Megaloblasts  are  highly  suggestive.   The  diagnosis  mUHt  be  miuk  fnicD 
the  negative,  as  well  as  from  the  positive  findings. 
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■ia)  FitHD  w^atiaiie  bone-Httmon,  in  which  the  white 
ire  incremsed  <noc  maehr  the  polTmoiphcNiuclear  but  the  neu- 
le  and  eosiiu^hile  marrow  cells);  (6)  from  poro^iifirafi^miVi,  for 
the  stools  should  be  examined  for  parasites  and  thdr  ^g^;  (c) 
if  dominant,  may  suggest  trphcMd  or  meningitis ;  acute  endocarditis 
le  simulated  bjr  the  fever,  anaemia,  heart  murmurs  and  cardiac 
dencT  of  pernicious  anaemia;  {d)  from  laieni  carcinoma,  the 
al  cachexia,  anorexia,  nausea,  vomiting,  haematemesis,  and  de- 
or  absence  of  hydrochloric  acid  may  suggest  gastric  carcinoma, 
e  Mood  examinati<Ni  with  thorough  physical  examination  usually 
nines  the  point ;  {e)  spinal  disease,  Addison's  disease,  and  hemor- 
;  j4euritis,  are  usually  excluded  with  ease;  (/)  from  oih^ anwmias. 
ohowing  is  constructed  after  Cabot's  table: 


PnonciouB 
Aivji 


Chuo&ummb* 


Sbcondaxt  Axjbxxa. 


Saau 


vindo. 


K0«9t«. 


•l»ocyt«. 


^%tkm. 


ATcrace 
ber  1.000.000. 

PoikOoeytOM 

Sbape.  eie, 

ikTcraB6  mcrasMd* 

NIMdwk. 

IncrMwd  par  eor- 
poKle  yet  many 
Fonfick's  diadow 
eorpuadefl. 


Mkxo-. 

normoblasts. 
Mccalo-  more 
nuDMrous  than 
normoblasts  and 
constitute  major- 
ity of  nucleated 
R.  B.  C. 

Not  present,  or 
decreased. 

High  color  index 
(not  in  chronic 
nor  mild  cases). 


W.  B.  C.  decreased, 
except  in   blood 
crises,  hemor- 
rhace.  suppura- 
tion. 


Lvmphocytoeis 
(relative). 

Small   number 
only. 


Rarely  increased. 
Usuallv  de- 
creased. 

8!ow. 


.000. 

Somewhat  de- 
formed. 


Diminished.  U^t 
colored. 

Reduced   per 
corpusde. 


M  esaloblasts  rare 
though  recorded. 
Ncwmoblasts 
more  than 
mesaloblasts. 


Index  less  than  1 
always  low:  lower 
than  in  secondary 


as  in  chlorosis.    May  be 

LOOOiOOO  or  less,  thoush  rax^'. 


Various,  not  increased. 


Normoblasts  far  more  than  megalo- 
blasts  in  malignant  diseases. 

Normoblasts  common  (more  than  in 
chk>rosis). 


Relatively  low  (this  rule  does  not  hold 
positivcoy). 


Usually  normaL 


Lymphocjrtosis. 

Rare;    less  than 
in  pernicious 


Decreased. 


Rapid. 


Polymorphonuclear  leukocytosis  in'ma- 
lignant  disease,  when  R.  B.  C.  are  low 
in  number,  e.  g.  one  million,  speaks  for 
secondary  anaemia;  positive  of  more 
value  than  negative  findings  (i.  e.  no 
leukocytosis). 

Rarely  increased  (no  decrease). 
Myelocytes  very  rare. 

Usually  increased. 

Often  rapid. 
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Aplastic  anwmia  may  resemble  pernicious  ansBmia  in  its  low  Mood 
count,  reduced  hflemoglobin  or  even  its  color  index.  It  was  named 
by  Ehriich  because  the  bone  marrow  was  w^hite  or  yellow  and  aplastic 
In  the  blood  there  are  no  evidences  of  regeneration  such  aa  nucleated 
red  cells.  The  white  cells  may  number  only  200  per  cmm,  and  80  to 
90  per  cent,  of  them  are  lymphocytea.  There  may  be  hemorrhages, 
fever,  or  hyperplasia  of  the  spleen  and  lymph  glands. 

Leukancsmia  (see  Differentiation  of  Leitk.«:mia)- 

Tieatment. — l.  Hygienic. — The  patient  should  have  absolute  rest 
in  bed,  and  if  possible^  should  be  in  a  warm  climate.  An  excaaavB 
nitrogenous  diet  is  usually  given,  which  is  unwarranted  because  it 
increases  tissue  waste;  besides,  patients  have  an  instinctive  disinclina- 
tion to  nitrogenous  foods,  and  albumins  frequently  produce  diarrhoeft* 
A  vegetable  diet  is  better  tolerated,  with  bread,  zwieback,  beef  tea, 
peptones,  milk,  honey,  or  porridge.  Nutrient  enemata  are  indicated 
in  the  gastric  crises.    In  pregnant  women,  labor  should  not  be  induced. 

2.  Hsematiiiic. — (a)    Transfusitm  of  defibrinated  human  blood  M 
been  practised  (Quincke,  Hoffman,  Landos),  though  it  is  seldom 
beneficial.    Human  blood  may  be  transfused  in  ioio  (Ziemssen).    (I) 
Lupine  recommends  the  physiological  salt  solution^  based  on  Maft- 
gliano's  findings  that  the  serum  in  cases  of  pernicious  anaemia  has  a 
globulicidal  action  on  the  red  blood  cells.     The  serum  destroys  the 
htemoglobin  in  pernicious  anaemia  (the  blood  of  a  patient  clears  in  ^ 
test  tube  on  standing).    Salt  solution  should  be  given  frequently,  aoA 
acts  temporarily  on  the  serum,     (c)  Phosphorus  is  without  value  aa^ 
iron  is  often  injurious,     (d)  Arsenic,  recommended  by  Bramwell,  i- 
said  to  have  cured  the  disease,  though  most  cases  have  not  been  fol^ 
lowed  out  thoroughly;  it  is,  nevertheless,  the  best  remedy  known,    ^^ 
probably  acts  by  irritating  the  blood-forming  centres.    Birsch-Hirsfe^ 
feld  explains  its  action  by  assuming  that  it  operates  in  some  way  upc^^=^ 
the  serum,  which  in  this  disease,  destroys  the  corpuscles,  while  Litt< 
holds  that  it  increases  the  number  of  white  cells, 

PnYsiOLOGiCAL  AcTiON  OF  Arsenic. — (a)  The  smallest  dose  merer 
increases  the  appetite,     (6)  Small  doses  stimulate  the  appetit- 
trie   irritation,   by   increasing   secretion   and   stimulating   p- 
tissue  waste  and  elimination  of  nitrogen  is  lessened.    It  is  an  aU< 
tive,  increases  the  muscular  strength  and  endurance,  improves  ti 
quality  of  the  blood,  the  complexion,  sexual  powers,  and  lung  capacity 
(<?)  Continuous  administration  produces  constitutional  effects,  as  puf 
ness  of  the  eyes,  which  is  first  seen  in  the  morning  (Wier  Mitchell" 
this  may  be  followed  by  general  oedema,  due  to  vascular  and  sonv 
times  renal  alteration.    Administration  should  be  stopped  when  pu 
ness  IS  observed,    id)  Large  doses  result  in  anorexia,  nausea,  diarrh 
abdominal  uneasiness  or  colic,  and  sympathetic  headache, 

The  circulation  is  stimulated  by  small  doses.    Arsenic  is  absoH 
by  the  bloodvessels,  and  possibly  unites  vrith  the  red  cells.    Full  do; 
lessen  the  force  and  rate  of  the  heart,  for  they  act  directly  upon  tfc^ 
heart  muscle.    Arterial  pressure  is  reduced  by  peripheral  vasomoti^^ 
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P^^rmlrsis.  Respiimtion  and  digesd<Ni  are  stimulated  by  small  and 
<lcpi«sed  bj  large  doses,  although  some  deny  the  stimulant  action  of 
^'^J'  dose.  Elimination  is  Terr  rapid,  and  is  effected  mosdv  bv  the 
^Kxners  and  intestinal  mucosa,  but  also  by  the  skin,  bile,  lungs,  saliva, 
•*i<i  mother's  milk. 

-Adioxistratiox. — Children  tolerate  large  doses,  though  the  aged 

^**xid  the  drug  poorly,  and  their  digestion  suffers:  after  the  fifth  year, 

^^ttlt  doses  are  given;  giris  tolerate  the  drug  better  than  boys.    \Vhen 

?^^^^ceptibility  is  mailed,  a  few  drops  of  laudanum  may  be  added,  but 

'^^  ^idministradon  should  always  be  stopped  when  (a)  the  eyes  become 

F^**^y,  or  (6)  itch,  and  (c)  the  tongue  becomes  furred.    It  may  be  given 

^'^  ^Ae  following  forms: — (i)  Aeidum  arsenosum  (now  officinal  as  arseni 

^jddum)  gr.  A  p.c,  with  ext.  glycyrrhizae  and  i^black  pepper)  piper 

S^.iv  ("Asiatic  pill")-    (See  formula  under  Treatment  of  Valvu- 

^  Disease,  page  428).    (ii)  Liquor  potassii arseniiis  ^Fowler's  solu- 

*?^*^  J 1786) ;   for  hypodermic  use  it  must  be  sterilized,  because  fungi  are 

~*^ly  to  grow  in  it.    Even  with  great  care  abscess  may  develop. 

^Xurims  v  equal  gr.  A  of  ac.  arsenosum.    Treatment  should  commence 

^'T^^li  min.  iij  and  each  day  the  dose  should  be  increased  a  drop  until 

^^^OJms  X  or  xij  are  given;  rarely  can  larger  doses  (njxv-xxv)  be  given. 

^***  )    The  cacodylate  of  soda  (CUn)  pills  ta&  gr.  i)  may  be  given  one  to 

""^^  times  daily. 

,  .  ^ -    Symptomatic  Treatment. — ^This  includes  opiates  for  diarrhoea,  car- 
*^^*^  ts  for  weak  heart,  and  dilute  HCl  for  gastric  achylia. 

(0).  8B0OVDART  ANJ5BIIA. 

1.  Acute  Post-Hemorrhagic  Ansmia. 

K^Jology. — It  may  result  (a)  from  trauma  of  large  vessels;  {b)  from 

?^*t^partum  hemorrhage,  abortion,  or  tubal  pregnancy;    (c)  from 

^^^*ioptysis,  aneurysm, cardiac  disease,  or  tuberculosis;  or  from  inter- 

^*  Aneurysmal  ruptures,  as  into  the  pleura;    (d)  from  carcinomatous 

^^^tationsin  the  uterus,  gastro-intestinal  tract,  etc.;    (e)  from  round 

*f^^r  of  the  stomach  or  duodenum;   (/)  from  varicosities,  as  in  the  leg, 

■j^^ttiach,  or  cesophagus,  and  liver  cirrhosis;    (g)  from  conditions  of 

^^   blood,  as  epistaxis  in  typhoid;   from  pancreatitis,  hemorrhagic 

i^»  or  constitutional  diseases. 

^TQ^toma. — 1.  The  blood  is  (a)  hydrcBinic,  the  loss  of  fluid  being 
*|*Pplied  by  the  tissues,  and  its  specific  gravity  is  lowered.  (6)  The 
^5  ^*''*  *"*  reduced  to  50  per  cent.,  or  even  to  20  per  cent.,  are  often 
^J^Jpilar  in  contour  (poikilocytosis),  pale  and  poor  in  lucnioglobin; 
y^r  diameter  may  be  increased;  generally  there  are  some  normo- 
?V^^.  (c)  The  hasmoglobin  is  lessened  even  more  than  the  red  cells. 
*)  The  leukocytes  at  first  show  a  moderate  increase;  the  polymor- 
^^Onuclears  are  decreased,  and  the  mononuclears  increased.  In 
^^den  ansemia  with  rapidly  resulting  death,  the  red  cells  are  seldom 
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nudeated,  and  there  is  no  leukocytosis,  because  the  bone  marrow 
makes  no  effort  to  regenerate  the  blood.     (See  Plate  XIV.  Fig,  3.) 

2.  There  is  marked  anwmia  of  the  skin  and  nuicou^  viembranei 
Some  oedema  results  from  chemical  changes  in  the  blocMj.  or  main 
trition  and  increased  permeability  of  the  vessel  walls.  The  pulse 
weak,  and  becomes  frequent  with  the  least  exertion.  Neverthel 
the  vasomotor  system  verj'  readily  accommodates  itself  to  a  loss 
one-quarter  of  the  blood  volume;  a  greater  loss  produce-S  cardi 
weakness.  Sometimes  the  heart  action  seems  more  violent  and  respi 
atioii  deeper  and  more  rapid  than  oormaL 

3.  The  digestive  glands  are  le^s  active. 

4.  Albuminuria  develops  in  a  few  hours  atter  a  large  bemorrhagi 
No  ob\ious  microscopic  change  in  the  renal  epithelium  is  detect*? 
whencT  it  seems  that  albuminuria  is  due,  cither  to  undue  perraeaf 
of  the  renal  vessels,  or  possibly,  to  albumins  absorbed  from  the  tis.^1 

5.  The  nervowt  and  eye  symptoms  may  Ije  marked.  Amblyopia  ati« 
amaurosis  w^ere  known  to  Hippocrates;  they  are  at  first  functional, 
but  usually  8  to  10  days  later  degeneration  or  inflammation  of  the 
retina  develops;  as  the  blood  pressure  rises,  retinal  hemorrhages  may 
follow.  The  patient  often  sees  spots  before  the  eyes.  Occasional 
nervous  manifestations  include  aphasia,  or  vertigo;  delirium  and 
hallucinations  are  chiefly  terminal  events;  in  some  cases,  lasting 
psychoses  develop. 

6.  The  autofsy  findings  in  fatal  cases  are  fatty  degeneration,  par- 
ticularly of  the  heart,  endothelium  of  the  vessels,  jjver,  bratn^  stoi 
and  kidney  cells,  which  is  usually  caused  by  imperfect  oxy^ 
Hemorrhages  in  the  uterus,  gums,  and  retina,  are  due  to  im 
nutrition  of  the  vessel  walls.    The  bone  marrow  changes  from  a 
to  a  red  color,  and  abounds  in  normoblasts. 

Prognosis.— The  patient  may  survive  the  loss  of  more  than 
third  or  one-half  of  the  blood ;  Hayem  reports  recover}^  after  the  no 
ber  of  red  cells  fell  to  550,000.  Men  stand  hemorrhage  better  than 
women  and  young  children,  though  the  loss  of  a  pint  may  cause  death 
in  arteriosclerotics.  Recovery  is  more  rapid  in  acute  than  chroQac 
hemorrhage.  In  moderately  severe  hemorrhage,  recovery  maT  be 
practically  complete  within  a  week;  water  and  albumin  are  rea^fibf 
yielded  to  the  blood  by  the  tissues;  the  red  cells  regenerate  more  slowly, 
and  the  hfcmoglobin  is  the  last  element  to  reach  normab  Increase 
the  coagulability  of  the  blood  is  a  favorable  prognostic.  According 
Bierfreund,  a  loss  of  10  to  15  per  cent,  of  the  blood  is  restored  in  etgl 
days;  of  16  to  20  per  cent,,  in  twenty  days;  of  21  to  25  per  cent., 
twenty-two  days,  and  of  more  than  25  per  cent,  pin  twenty-nine  da}^  or 
more. 

Treatment  =-This  has  been  considered  under  gastric  ulcfr,  and 
intestinal  hemorrhage  in  typhoid;    the  essentials  are  absolute  rest, 
morphine  to  insure  quiet,  and  salt  infusions  only  in  case  of  ext: 
cardiac  failure. 
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Fig.  VI .     L Y  M  F H  A TI C   L  E  V  K  .t  N! .  \ 

Slivjht  aivaemia.    A  large  relative  ani  ab-^l.:*.*   -.nT-^:;.---      •    '\--    :>  ".-.;  •^..'.■^ -.s    .•      r.\ 
Uie  smail  lymphn<?ytesi  is  shown. 

Fig.  VII.     SPLENO-MYEL?OEN     VS    I. :  '    K  FN'. :  \ 

The  reds  show  a  secondary  anaemia.    T\v -»  r..^rr.\  »»;a>-<  :■:•-   ^^.   w  :•.      ;  i;,-      -.iv-.-.n-      i, 
is  masAive-    Twenty  leucocytes  are  shown,  o -^nsisv.nj  .^f  :>.-.-..»  r..--;::-  •:'!>.•.:,■  .    >.\    •>.  "•.\.-;  . 
eytea,  two  small  lymphocytes,  one  ensin.->phile  (p>>:yiM    pph    -v-i.-NMn  a:.  I      v  •>.    1  s.iu- 

inyelo**yte.     Note   the   polymorphous   conditi.->n   of   th-    1-uv   ^.-y.-^    t  c.  •!■.,:'    \  .n  •■•  ui\.s 
from  the  typical  in  size  and  form. 

Fig.  VIII.    VARIETIES  OF    HLID   COJxPrst':  I  s. 

a.  Normal  Red  Corpu.sfle  (normocyte).  6.  r.  Aii.-i'iui.-  H- .1  (\)T«pii  .1.  ;  ./ ,;  l.uUiio.^  t.s 
I.  Mi'-rocyte.  /.  Mega  loo  yte.  >-».  Nucleatod  R.-a  Cop|)us.-l.-^.  J.k.  Norint>i.la  r  /.  Mi.ro 
bUst.    m.  n.  Megaloblasts. 
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2.  Ohronic  Secondary  Anmnia. 

Etiology. — ^Its  possible  causes  are  numerous;  the  chief  types  are 
Co)  hemorrhages  like  those  listed  under  acute  post-hemorrhkgic  an- 
semia,  but  frequent  and  persistent,  as  chronic  hemorrhoidal  bleeding. 
C6)  Poor  hygiene;  overwork,  long  hours  in  poorly-ventilated,  sunless 
offices  or  factories;  insufficient  food,  or  food  poor  in  iron;  or  worry, 
<c)  Exhausting  discharges,  or  loss  of  albumin,  as  frequent  pregnancies 
"with  prolonged  lactation,  albuminuria,  respiratory  or  alimentary 
catarrh,  or  protracted  suppuration,  with  its  attendant  loss  of  nuclein. 
id)  Toxcemias;  acute  infections,  as  typhoid,  diphtheria,  rheumatism, 
or  malaria,  in  which  the  activity  of  blood-making  centres  is  diminished, 
and  food  is  poorly  assimilated;  chronic  infections,  as  syphilis  and 
tuberculosis;  gastro-intestinal,  and  possibly  other  intoxications;  neo- 
plasms acting  as  mechanical  obstructions  (as  those  of  the  oesophagus, 
or  pylorus),  affecting  sometimes,  the  bone  marrow  by  metastases  de- 
posited there,  sometimes  causing  repeated  losses  of  blood  or  elaborat- 
ing toxins,  which  break  down  the  tissue  albumins;  in  neoplasms  the 
reduction  of  the  blood  in  red  cells  and  haemoglobin  averages  55  to  66 
>er  cent,  of  normal;  parasites  (oxyuris,  ascaris,  echinococcus,  etc.); 
xici  poisons  (alcohol,  lead,  arsenic,  or  phosphorus)  may  produce 
ncemia. 

Symptoms. — ^The  blood  is  pale,  and  its  specific  gravity  is  lowered.. 
•^  a  rule  the  red  disks  and  haemoglobin  are  reduced  in  rather  close 
s^x^Uelism,  though  occasional  exceptions  occur.  The  haemoglobin 
^y  fall  to  18  or  14  per  cent,  of  normal,  and  the  red  cells  may,  in  rare 
^'^nces,  approach  the  count  of  pernicious  anaemia.  The  red  cells 
^^n  unequally,  and  their  umbilication  is  clearer,  so  that  the  haemo- 
^bin  may  even  appear  as  a  slight  peripheral  ring.  They  show  less 
^'rflocytosis  than  in  acute  post-hemorrhagic  anaemia,  and  many  of 
'**i  are  undersized.  Some  nucleated  erythrocytes  appear,  but  less 
^^  in  the  acute  post-hemorrhagic  form.  The  white  cells  vary  with 
'  Oausal  conditions.  As  a  rule,  the  polymorphonuclear  neutrophiles 
'  ixicreased,  and  the  eosinophiles  (normally  4  to  6  per  cent.),  are 
^^*"^^ased.  The  latter  are  often  increased  in  parasitic  anaemias,  up  to 
»  ^>ir  even  60  per  cent.  In  some  chronic  anaemias,  the  leukocytes  are 
^"^xiished. 

^^-3  to  general  symptoms,  it  is  frequently  difficult  to  decide  whether 
^y  result  from  the  anaemia,  or  from  its  cause.  An  anaemic  skin,  mus- 
^*^^  adynamia,  irritable  weakness,  and  a  tendency  to  oedema  and 
^^^Xorrhage  into  the  skin,  mucosae,  and  serosae,  may  be  noted.  The 
f^P^tite  is  poor  or  easily  satiated,  and  tenderness  over  the  stomach, 
^^dialgia,  nausea,  and  decrease  or  increase  of  the  HCl  may  be  ob- 
^^Ved.  The  intestinal  functions  are  usually  normal,  though  the  motor 
t^'^er  may  be  tardy.  The  aromatic  sulphates  of  the  urine  are  fre- 
^^^tly  increased.  Rather  exceptionally  symptoms  resembling  those 
^  pernicious  anaemia  may  develop,  as  alteration  of  the  bone  marrow, 
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fatty  heart,  cerebrospinal  degeneration,  atrophy  of  the  gastro-intestin ^ 
cells  and  retinal  hemorrhage.  The  differentiation  from  pritn&p^^ 
aniemias  has  been  considered  under  pernicious  ansemia. 

Treatment. — The  treatment  depends  upon  the  cause,  far  whii 
thorough  and  repeated  search  should  be  made  in  doubtful  ca-ies*    Tl 
hygiene  of  the  home  and  place  of  work  should  receive  eonsideratio 
Fresh  air,  sunlight,  and  proper  food  are  often  difficult  to  obtain  for  tf 
lower  classes.     Iron   and  arsenic  are  valuable  in  simple  ty|>es 

CULOHOSIS  AND  PERNICIOUS  *^VN-EMIA)- 


(D).  LEUKEMIA* 

Definition*— Leukaemia  (leukocytho*raia)  is  a  <liseaiHe  of  hitnno^ 
esis,  rhann^'terized  by  an  increase  of  the  leukocytes,  a  decreaM.*  in  il 
red  cells  and  hemoglobin,  hyperplastic  alteration  of  the  bone  tiiarro* 
lymph  glands,  and  spleen,  and  by  secondar}'  infiltration  into  vario" 
organs  and  tissues.  It  was  discovered  by  Bennett,  and  independeni 
by  X'ircliow  ri831). 

Classification.— T!ie  older  classification  embraced  (a)  the  spleni 
anil  ih)  the  glandular  (\  irchow)  type^  to  which  Neumann  added  ( 
the  medullary  form;  B<5hier  described  (d)  a  gastro-inte.<titi  *  ' 
Phillij>part,  Nachter,  and  Kaposi  ie)  a  dermal  variety,  i 
catioti  is  elinical,  but  that  of  EhrHch  is  based  on  the  blcxui 
the  splenic  form  is  not  recognized  by  him,  and  he  classifie-^  ^i 
as  follows: 

1.  Lymphatic  leukiemia.     (i)  The  acute  form,  which  rui 
rapid   course,  and    resembles  an   acute  infection,  with  lym^ 
moderate  or  do  splenic  enlargement,  fever »  hemorrhages,  lympbal 
enlargement,  and  stomatitis,    (ii)  The  chronic  form,  with  lympha 
enlarged  spleen  and  glands,  and  a  protracted  course* 

2.  Myelogenic  leuktemia  ^^nth  great  polymorphism  in  Itue 
findings  (i^.i'.). 

Acnte  Lymphatic  Leukaemia. 


Acute  iyviphaiic  Icjiktrmia   (acuU  lymphtrmia)  includes  nemilr 
acute  leuka'inias.     The  term  does  not  imply  that  the  lymph 
alone  are  the  cause,  because  there  is  considerable  and  growing  evid 
that  the  bone  marrow  may  be  the  seat  of  the  causal  change^  and  tha 
it  may  contain  a  parent  cell  for  both  leukocyte  and  lymphocyte, 
chief  pathological  finding  is  hyperplasia  of  tfte  lymphodrtwid  iis&UB.^^ 
The  course  is  that  of  a  rapid  infcctii'e  dijfftute,  usually  with  an  arute 
onset,  lymphiemic  blood  findings,  asthenia,  and  often  fever ;  it  Is  fatal 
in  a  few  days  to  a  few  weeks.    The  disease  occurs  at  any  age,  hut  «?|»e- 
cially  in  childmi,  ami  06  per  cent,  of  eases  are  in  mal«?:*.    The  bactetjo* 
lorical  findings  are  inconstant;   the  amc^ba  descrilied  by  Ix>wit  lacks 
is  considered 
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The  disease  is  infrequent;  Fussel  and  Taylor  have  collected  but  56 
cases,  but  it  is  certain  that  many  cases  escape  detection. 

Sjnnptoms. — Prodromal  symptoms  may  be  observed,  as  headache, 
I>&in  in  the  neck,  spleen,  joints,  or  head,  epistaxis,  mental  obscuration, 
dj-spncea,  or  stomatitis,  after  which  four  cardinal  findings  develop : — 

1 .    Evidences  of  lymphcuienoid  change  are  observed,  as  lymph  gland 

intuxnescence,  which  is  very  frequent,  although  not  invariable,  is 

usuctUy  moderate,  and  sometimes  disappears  after  the  initial  swelling; 

fpi^nio  enlargement  occurs  in  66  per  cent.,  and  is  of  slight  degree,  save 

m  oliildren,  in  whom  it  may  be  enormous;  forwi//ar  hypertrophy  occurs 

m     50  per  cent.,  sometimes  with  hemorrhage  and  necrosis.     Reed 

r'Gc^^iitly  published  a  case  of  acute  lymphaemia  without  glandular  en- 

i^J^gcment. 

2.  Hemorrhages  are  most  characteristic  and  frequent;  they  occur 
Ca)  in  the  skin,  as  petechia  or  larger  effusions,  with  necrosis  or  ulcera- 
^ioi^  in  areas  of  lymphaemic  infiltration ;  (6)  in  the  mouth,  gums,  palate, 
^*^<i  pharynx,  as  petechise,  erosions  or  extensive  necrosis,  developing  in 
a.x-^^^^  of  lymphsemic  infiltration;  (c)  in  the  retina  in  practically  100 
P^^:*  cent,  with  the  same  anatomical  basis;  {d)  visceral  hemorrhages, 
■-^^  'tie  brain,  cerebral  nerves,  labyrinth,  and  spleen;  (e)  from  mucous 
^"^^^K^aces,  the  vagina,  urinary  passages,  and  intestines;  and  (/)  from 
^■"^    serous  membranes. 

3.  Necrosis  in  the  infiltrated  foci  of  the  mouth  occurs  in  70  per  cent., 
^^^■^ci  is  per  se  highly  suggestive  in  the  diagnosis  (Bradford  and  Shaw). 

-^r .  LymphcBmia  is  the  crucial  finding.    The  ratio  between  the  white 

^'^ci  red  cells  is  1  to  2, 10  or  20,  though  the  absolute  number  of  lympho- 

^jy  t^s  may  reach  918,000  to  the  cubic  mm.    In  general,  the  increase  of 

i^'*-*  iocytes  is  less  than  in  the  splenomedullary  form,  and  averages 

^^^^^^,000.    The  polymorphonuclears  are  usually  normal  or  decreased, 

*^^   eosinophiles  constitute  about  1  per  cent,  of  the  white  cells,  a  few 

^"^^^^locytes  may  be  found,  but  the  salient  increase  is  in  the  lymphocytes, 

^''^  ^  chiefly  in  the  larger  forms;  the  lymphocytes  may  constitute  90,  or 

^^^^n  99  per  cent,  of  the  leukocytes.    The  red  cells  vary  between  1  and 

-^^^^^^^owllion,  and  some  nucleation  occurs  (although  frequently  absent, 

^^-^^rtheim,  Hayem,  Neumann,  Rieder).    The  hsemoglobin  usually  falls 

^^^l.ow  50  per  cent.,  or  much  lower  in  peracute  cases.     (For  varieties  of 

-^y^kocytes,  see  Plate  XIV,  Fig.  I.     For  blood  picture  see  Plate  XIII, 

"*^  >^.  2  and  Plate  XIV,  Fig.  VI.) 

J        Other  findings  are  pallor,  frequent  pulse,  priapism,  swollen  and 

^^IBltrated  liver,  increased  flow  of  urine,  with  increased  urea  and  uric 

^^d  (increased  nuclein  destruction);  albuminuria,  nephritis  and  endo- 

^^^rditis  are  sometimes  observed.     Edsall  found  the  nitrogen  output 

^^ormously  increased  (from  autolysis).     Lymphomatous  masses  may 

^^use  dyspnoea.     The  fever  is  irregular,  both  in  type  and  occurrence. 

'^^Xitercurrent  sepsis  reduces  the  splenic  and  lymphatic  enlargement, 

^Qe  white  cells  decrease  even  to  normal,  and  sometimes  an  ordinary 

^H)lymorphonuclear  leukocytosis  replaces  the  typical  blood  findings. 

^tTie  bone  Tnarrow  is  constantly  involved,  especially  in  the  long  bones; 
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it  is  mostly  red  and  jelly-like  in  color,  more  rarely  red- 
the  seat  of  hemorrhage.    The  typical  granular  neutrophile 
are  few,  while  large  and  small  lymphocytes  abound  as  in 
lating  blood;   this  is  knowai  as  'Uhe  lymphoid  marrow." 
vary  as  to  whether  the  lymphatic  or  the  medullary  lesic 
primary  change.     Lymphatic  deposits  occur  in  the  mouth, 
intestines   (simulating  typhoid   ulcers),    musclei>,  liver, 
thymus.     The  patient  is  usually  emaciated.     Fatty  and 
changes  in  the  heart  and  other  viscera  are  observed. 

Diagnosis. -— Though  the  splenic  and  lymphatic  en| 
petechitp,  stomatitis,  fever,  ulceration  and  hemorrhages  are 
most  suggestive,  the  blood  findings  alone  are  distinctive;  tl 
typhoid,  purpura,  scurvy,  trichinosis,  erythemata  with  mou| 
diphtheria  (for  which  lymphtemia  is  often  mistaken)* 
severe  acute  anaemias,  and  chloroma  (I'-i.)* 


Chronic  Lymphatic  Leukaemia. 


Chronic  lymphatic  leuk(rmm  is  rarer  even  than  acute 
and  runs  a  clinical  course  of  from  months  to  years,  ^^ith  lytt 
hyperplasia  and  lymph^mia;  it  is  closely  a^odated  by  sc 
with  malignant  lymphoma  and  Ilodgkin's  disease.  (Tl 
describees  (a)  the  genuine  lymphatic  leukcenda  with  marked  I 
and  (b)  lymphatic  pseudoleuktemia  with  no  striking  dia 
between  the  number  of  red  and  white  cells,  but  with  a  rclat 
of  the  lymphocytes  compared  with  the  other  white  cells 
views  have  not  yet  attained  general  recognition  and  confirr 

Etiology. — No  uniform  or  constant  bacteriological  cai 
proven.  Lowit  described  an  amoeba  (ha?mamoeba  leul 
[vivax]),  which  most  authorities  consider  an  artefact. 

Symptoms.— The  symptoms  begin  insidiously  and  the 
be  first  detected  by  (1)  swelling  of  the  lymph  glatids^  usii 
neck,  which  may  reach  enormous  dimensions.  The  aa 
are  large,  though  the  inguinal  are  less  mas^ve;  glandular 
as  a  rule,  extends  from  above  downward.  Sometimes 
glands  alone  are  swollen,  and  in  very  rare  cases  the  lympl 
enlarged.  The  glands  are  discrete  without  periadenitis, 
soft,  being  much  less  hard  than  in  pseudoteuka^mia*  So 
moderate  pain  is  experienced  and  there  may  be  compressioii 
structures,  as  the  vagus,  trachea,  and  portal  vein.  The  gf AtH^ 
to  grow  until  deaths  unless  an  intercurrent  affection  as  fl 
causes  them  to  shrink  temporarily •  * 


s  tfagj 
^ha9 
,  afCl 


2*  Splenic  hyperplasia  and  intumescence  is  practically 
though  generally  less  extreme  than  in  the  myeloid  type,  or  ii 
disease*    The  spleen  often  projects  from  beneath  the  costal 
inch  or  so,  it  grows  as  the  disease  progresses,  and  is  usually 
tionate  to  the  duration  of  the  disease.    In  a  case  of  Vircbow- 
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t^BpS   not  enlarged.    Intercurrent  sepsis,  cholera,  erysipelas,  etc.,  may 

cau.se  the  splenic  tumor  to  temporarily  disappear,  together  with  the 

if  izi.phsemia  and  the  lymph  nodes,  but  all  three  findings  may  persist  in 

^licili  infections.    Diarrhoea,  and  treatment  by  arsenic  or  quinine,  may 

iilc^-wise  efiPect  splenic  reduction.    Perisplenic  adhesions  and  thickening 

Af^    common,  and  the  organ  is  soft  or  hard  according  to  the  duration 

o^  "tie  disease.    The  tonsils  are  often  swollen,  in  which  hemorrhages, 

'^^'fcli  or  without  necrosis,  are  frequently  observed. 

3.  The  changes  in  the  bone  marrow  cause  few  symptoms;  pain  is 
r«fc-x*^ly  found.  The  essential  character  of  the  marrow  alteration  is 
■^^tx^  determined. 

4:,  The  blood  reveals  an  Absolute  and  a  relative  lymphcBmia.    The  red 

^•Kxd  white  cells  may  have  a  ratio  of  100  to  1,  and  yet  the  lymphocytes 

cioia.stitute  90  to  99  per  cent,  of  all  the  white  cells.    They  are  mostly 

sxiii-all  lymphocytes  (Pinkus),  whereas  the  larger  forms  occur  in  the 

^xi^xxte  lymphatic  leukaemia.     (Ehrlich  holds  that  large  lymphocytes 

I>x'^^ominate.)    Many  of  them  are  altered,  degenerated,  or  swollen. 

Tlxe  neutrophile  polymorphonuclears  (normally  constituting  70  per 

o^Xit.  of  the  white  cells),  are  reduced  to  10,  or  even  2,  or  1  per  cent. 

^^yelocytes  are  usually  absent.    The  red  cells  average  4,000,000,  but 

^aa«^j  reach  2,000,000,  and  seldom  lower.     The  lymphocytosis  may 

"temporarily  disappear  during  infection,  and  in  one  instance  this  was 

p«XTnanent.     (See  Plate  XIV,  Fig.  1.) 

S.  The  skin  may  itch  or  be  the  seat  of  papular  eruptions,  or  urticaria. 
I^ymphomata  form  in  the  skin,  sometimes  of  considerable  size;  or 
^Difiltrated  reddish  deposits  may  precede  the  lymphsemic  blood  findings. 
^Edema  occurs,  while  hemorrhages  are  rarer.  Facial  growths  are 
ol>served  similar  to  those  of  chloroma  (v.  Medullary  Form,  Diag- 
nosis), or  to  the  symmetrical  swelling  of  the  lachrymal  and  salivary 
gla.nds. 

C  The  heart  is  degenerated,  as  are  the  vessels,  from  all  of  which 
*^^*norrhages  may  occur,  as  in  the  acute  tjrpe.  Intraperitoneal  hemor- 
'Ix^ges  from  ruptured  adrenals  are  often  reported.  The  nerve  trunks 
^^y  degenerate  with  bulbar,  spinal,  and  nerve  trunk  symptoms. 
**^^^nitis  leuksemica  or  optic  nerve  involvement  may  impair  vision. 
•^  -fcie  liver  is  swollen  from  degeneration,  and  from  lymphatic  infiltra- 
^•'^^n.  Dyspnoea  is  most  common,  and  occurs  early  from  the  anaemia, 
J^^^chanical  compression  of  the  air  tubes,  vessels  or  nerves,  or  from 
^^Xokaemic  changes  within  the  follicles  of  the  mouth  and  air  passages, 
"^^-^nal  infiltration  is  frequent. 

Ooorse. — ^The  course  of  the  disease  is  slow;   it  develops  gradually 

^J^d  passes  slowly  into  cachexia,  though  now  and  then  extension  in 

*^« glands  is  "explosive"  (Trousseau).    Remissions  and  intermissions 

^^  weeks  or  months  are  not  uncommon.    Intercurrent  disease  may  be 

^^tal,  as  pneumonia,  and  mechanical  stasis,    suffocation  and  acute 

^'^acerbations  of  the  disease  itself  mav  hasten  the  course. 


iweeu  Uit5  iwtiuueiii  auu  uiueLU  ycsam;  ui  per  ctsui,  ui  i 
males*  Bacteriology  has  shown  no  cause,  and  Lo wit's  t 
ing  the  ha^mamoeba  leukiemitB  magna,  has  been  vigorc 
The  disease  is  frequent  among  the  PoUsh  Jews,  and  \ 
working  classes.  A  history  may  be  obtained  of  malar 
phoid,  influenza,  stomatitis,  tonsillitis,  digestive  disturbai 
disturbed  menstruation,  the  climacteric  and  trauma,  tl 
probably  only  accidental  occurrences*  The  disease  hai 
three  generations.  Leuktemia  has  been  also  observec 
dog,  cow,  pig,  and  cat, 

Sjmaptoms* — 1,  Blood. — The  specific  gravity  is  di 
1,055  to  1,045-36;  it  is  watery,  or  sometimes  chocol 
coagulates  slowly  (on  account  of  the  peptone  present 
cells,  although  obser\^ations  ditl'er  on  this  point).  In  ex 
coagula  are  white  (leuktemia)  or  slightly  greenish.  La 
are  observed  at  autopsy,  and  Virchow  thought  that  he 
abscess  when  he  opened  the  left  ventricle  in  his  first  aii] 
develops  after  puncture  from  lecithin  and  glyceropl 
Microscopically  the  white  cells  are  enormously  increasec 
as  1  to  1,  or  in  Robin's  case,  2  whites  to  1  red  cell 
count  which  the  author  has  seen  was  in  Mercy  Hospitl 
whites  numbered  950,000,  and  the  reds  1,900,000  (1:! 
one  mast  even  look  for  the  red  corpuscles.  Amccbi^ 
greatly  decreased.     (Plate  XIV). 

The  characieri^tics  of  (he  white  celU  are:  (a)  The  laf 
neitifopkiles  (**mark  cells,**  myelocytes),  which  are  to 
amount  to  30  per  cent,  or  more  of  the  leukocytes.  In  i 
are  not  absolutely  pathognomonic,  having  been  found 
bers)  in  pneumonia,  uremia,  chlorosis,  skin  disease-s,  i 
normal  blood,  (b)  Mononuclear  eosinophile^,  which 
diseases,  but  in  myeloid  leukaemia  are  absolutely  increai 
necessarily  relatively  increased.  They  are  absolutely  i 
diagnosis,  (c)  The  **mmt  cells/'  which  must  be  absoll 
they  are  polymorphonuclears  with  basophile  granulat 
not  >ihow'  with  the  tri-Arid  jitnin.     OftAti  ih«v jl£<^  mlAii 
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cells  containing  mitoses^  fat  globules^  or  red  cells^  may  also  be  found. 
(See  Plate  XIV,  Fig.  I.) 

The  red  cells  are,  as  a  rule,  decreased  to  two  or  three  million,  though 

leukflemic  patients  are  not  always  anaemic  and  an  excess  of  red  cells  has 

been  described  by  Quincke  and  Litten.    Toward  the  end  the  red  cells 

may  decrease  to  even  300,000,  and  thus  resemble  pernicious  anaemia. 

The  reds  may  become  degenerated,  necrotic,  polychromatic,  or  acquire 

a.moeboid  movement,  nuclei,  and  mitoses.     Nucleation  occurs  more 

frequently  than  in  any  other  anaemia  (Ehrlich),  normoblasts  being  the 

jxiost  common  form.    The  haemoglobin  tends  to  crystalize.    The  color 

index  is  1,  or  less  than  1  (0.5  to  0.7).     (See  Plate  XIII  Fig.  I.  and  Plate 

JOV,  Fig.  VII.) 

2.  Splenic  Enlargement. — ^This  is  usually  the  first  symptom  to  attract 
^i,^tention;   it  appears  with  the  blood  findings  and  is  most  constant; 
^2>leniculi,  if  present,  are  enlarged.    Instead  of  a  weight  of  5  to  7  ounces, 
IS  to  28  poimds  are  reported;  from  the  normal  measurements,  3  to  5 
in  c^hes,  dimensions  of  15  inches  are  frequently  observed.    Splenic  pul- 
ses-Cion  was  observed  by  Gerhardt.    The  form  of  the  organ  is  preserved. 
Teliae  size  varies  (a)  during  intermissions;   (b)  without  cause;   (c)  from 
ac].:Kmnistration  of  arsenic  and  quinine,  and  (d)  from  diarrhoea  or  hemor- 
rlx..a.ges.    It  is  enlarged  after  meals.    A  systolic  murmur  is  sometimes 
H^fc^rd.    The  notches  are  usually  clearly  palpable,  and  the  edges  are 
pl  m*  mp,  rounded,  and  hard.    CrackUng  under  the  fingers  and  tenderness 
i«^<iicate  soft  adhesions  (perisplenitis).    Firm  adhesions  may  develop 
«^^<i  the  capsule  may  thicken.    Though  at  first  soft,  it  later  becomes 
^^^^  firm.    The  pulp  and  trabeculae  hjrpertrophy,  and  new  lymphoid 
^^I>osits  are  clearly  marked  against  the  reddish  pulp.    It  may  reach 
^    the  navel,  or  into  the  pelvis,  displacing  other  organs.    Pruss  and 
^V^stphal,  on  pimcture,  foimd  the  Charcot-Neumann  crystals.    The 
^^'tlaor  has  seen  three  cases  of  leukaemic  floating  or  wandering  spleen, 
t'Wo  of  which  had  been  operated  on  as  uterine  tumors.    Rupture  is  a 
*^*^  complication. 

3.  Glands. — ^The  glands  are  enlarged  in  33  per  cent.    According  to 

"^e  most  recent  views,  the  glands  are  heteroplastic,  due  to  new-formed 

Myeloid  tissue,  "metastases"  from  the  bone-marrow.     Though  soft 

^^  first,  they  later  become  hard.    Caseation  and  suppuration  are  most 

^^frequent.    As  in  the  other  types  of  leukaemia,  recurrent  compression 

^'  the  vagus,  trachea,  portal  vein,  and  bronchi,  may  result.    Retro- 

•tenial  dulness  has  been  observed. 

i.  Bones. — Bone  changes,  recognized  first  by  Neumann,  occur  in 

^^  spongy  and  long  bones  (ribs,  tibia,  sternum,  and  vertebnv).    The 

"One is  mostly  rarefied  and  there  may  be  tender  places,  or  yielding  areas 

yhich  are  more  important  than  tender  ones.    The  histological  changes 

"^  the  marrow  are  (a)  the  lymphoid  (Neumann),  in  which  the  marrow 

y^^^bles  currant  jelly,  is  reddish,  and  consists  of  small  lymphocytes; 

*^  is  sometimes  hemorrhagic;  the  normal  fatty  appearance  disappears. 

'")  Thepyoid;  which  is  seen  mostly  in  the  myelogenic  type;   the  mar- 

'^^  is  not  transparent,  but  gray;  its  cells  are  rich  in  protoplasm  with 
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one  or  many  nuclei.    In  both  forms  nucleated  red  cells  abound,  Til 
eosinophile   cells,   large  cells   with   neutrophile  granules    and   li 
nuclei. 

5.  Vascular  System. — ^"Fhe  heart  is  moderately  distended  with  w! 
clots,  and  as  Virchow  described  in  his  first  autopsy,  opening  tlie  heart 
was  like  incising  an  abscess.  The  muscle  is  pale  and  fatty »  and  nodules 
of  leukcemic  infiltration  in  the  myocardium,  foci  of  hemorrhage,  and 
pericardial  nodes  and  transudation  are  frequent*  Cardiac  disloca- 
tion from  pressure  by  enlarged  glands  and  spleen,  amemic  bruiUt 
venous  pulsation,  bruit  de  diahle,  palpitation^  systolic  murmurs  from 
pressure  by  the  glands  on  the  vessels,  and  centripetal  venous  pulse 
(Senator)  are  observed.  The  radial  pulse  is  rapid,  and  either  soft 
tense.  Dyspncea  results  from  weak  heart,  vagus  pressure,  nodules 
the  lung,  bronchitis,  hydrothorax,  pressure  of  the  spleen  on  the 
phragm,  tilting  of  the  heart  upward,  and  compression  by  the  glands, 

6.  Respiratory  Tract. — Nodules  are  frequently  seen  in  the  la 
trachea,  thyroid,  and  thymus,  often  with  hemorrhage*  some4i 
resulting  in  tracheal,  bronchial,  or  laryngeal  stenosis*  In  the  lungs 
(Deiter)  lymphoid  nodules  may  necrose  and  cavities  ^  >^  of 
caseous  tuberculosis  (Boettcher)  may  appear.  Small  nr  i»d  of 
leukocytes  may  resemble  miliary  tuberculosis  (Virchow).  Bronchitis 
with  many  eosinophile  cells  in  the  sputum »  nodes  along  the  pleiml 
vessels,  and  pleural  hemorrhage,  transudation  and  exudation  hmve 
been  observed. 

7.  Fever*— Fever  is  lesa  frequent  than  in  the  acute  type^  but 
in  the  majority  of  cases.    It  is  rarely  high;  temperature  may  be  noi 
for  months,  or  it  may  resemble  recurrent  fever,  typboidi  scp^, 
malaria,  though  it  follows  no  one  type. 

8.  Digestive   Canal. — .\norexia,   thirst,    stomatitis,    or    pbaryn 
with  ulceration  of  the  lymphoid  deposits,  dysphagia  from  gland 
pressure  on  the  oesophagus,  eructations  and  vomiting  are  occasii 
symptoms.    Diarrhoea  is  very  common,  leucin  and  tyrosin  being  foi 
in  the  stools.    An  enteric  t\*pe  is  described  by  B^hier  and  others,  in 
which  the  bowel  symptoms  are  conspicuous;  the  lymph m 
tures  in  the  ileum  are  prominent,  and  Friedreich  once  t, >..»., ^^ 
type  vnih  typhoid  on  account  of  the  ulceration,  enlargement  of 
spleen,   and   hemorrhage  from  the  bowel.     The  abdominal  lym] 
glands  may  be  enlarged,  though  the  others  may  remain  noraial. 
liver  is  much  enlarged,  especially  when  the  spleen  is  eolafged. 
Welch's  case  it  weighed   13  pounds,  and  in  another  it  weiglied 
pounds.    Its  surface  is  smooth,  its  consistence  increa.se<J,  and  its 
plump.    Myeloid  proliferations  or  deposits  occur  in  the  liver  as  in 
spleen,  and  dislocate  or  deform  the  rows  of  liver  cells*     l*hc 
lymph  nodes  may  be  enlarged.     Icterus  is  infrequent  and  ascitrf^ 
common  from  cachexia  or  lymph  nodes  (leuka^raic  p  '•*  •  *ris).    T 
fluid  contains  many  white  cells  and  the  myelocyte-S  j  ate  ai» 
the  blood* 
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9.  Kidneys. — ^The  kidneys  are  frequently  involved;   there  may  be 

*  myeloid*'  infiltration  and  cloudy,  fatty,  and  amyloid  alteration.    The 

^^e  is  decreased,  pale,  and  strongly  acid.   The  uric  acid  (Virchow) 

^y  amount  to  45  to  105  grains  (3  or  7  gm.,  Laache),  though  usually 

^,  grains  (1.5  gm.),  (normally  8  grains,  or  0.5  gm.).    Normally  uric 

*^d  is  as  1:50-80  of  urea,  but  in  leukaemia,  it  is  1:16  (Salkowski). 

-^<^cording  to  Stadthagen,  the  uric  acid  results,  not  from  decreased 

jj^^tion  of  the  albumins,  but  from  increased  formation  of  the  acid. 

I    *^^  xanthin  bodies  are  increased.    Albuminuria  is  usual  only  in  the 

2^^  stages.    The  amount  of  urea  depends  on  the  degree  of  cachexia. 

I^^^^pism  occurs  from  nervous  causes,  as  hemorrhage,  or  from  throm- 

^^^^is  of  the  dorsal  vein.   Amenorrhoea  is  frequent  in  women. 

if}.  Neryons  Symptoms. — Nervous  symptoms  may  develop,  as  delir- 

'*^*^,  neuralgia,  headache,  syncope  or  vertigo,  mania  or  rarely  bulbar 

I^^l^y,  facial  paralysis,  apoplexy,  or  symptoms  like  those  of  brain  tumor. 

iTie  Eye. — Lymphoid  nodules  may  develop  in  the  orbit,  possibly  with 

?*ophthalmus.    The  retiniiia  leukcemica,  first  described  by  Liebreich, 

J^    i:^ot  a  genuine  inflammation,  but  a  leuksemic  infiltration  and  occurs 

J*^    25  to  33  per  cent.;  the  retina  is  pale,  its  arteries  small,  and  veins 

^^^ge;   the  papilla  is  "washed"  and  yellow,  or  orange  colored  spots 

^t:jb  red  borders  appear;  hemorrhages  also  occur  (Plate  VI,  Fig.  9). 

The  Ear, — ^Vertigo,  deafness,  tinnitus,  and  an  atactic  gait,  may  result 

oxn  growths  in  the  labyrinth;  sudden  deafness  from  hemorrhage  is 

^^^^Ksribed  by  Steinbruegger,  Pepper,  Wagenhausen,  and  Lanois;  the 

^^^"^lior  saw  three  such  cases  within  one  year. 

i  1.  Skin. — ^The  skin  is  less  involved  than  in  lymphsemia,  but  there 
^3  be  acne,  pigmentation,  cedema,  pruritus,  lymphoderma  pemic- 

I,  diffuse  or  tumor-like  infiltrations,  or  sweats. 

3^2.  Hemorrhages. — ^These  are  less  frequent  than  in  acute  leukaemia 

^J^      in  pseudoleuksemia,'  though  Mosler  found  them  in  52  per  cent. 

:~'P>'5staxis  is  the  most  common,  and  may  be  fatal.    Stomach  and  bowel 

"^^^^^^orrhages  are  next,  and  those  from  the  respiratory,  genito-urinary, 

^*^  ^  other  tracts  are  rarer.    They  also  occur  in  the  sldn,  joints,  muscles, 

^JlJ- V^utaneous  tissues,  or  brain,  where  they  may  be  single  or  multiple. 

,^_*X€  writer  has  seen  three  massive  hemorrhages  under  the  skin  of  the 

^^^^^rax,  one  in  Leube*s  clinic,  and  two  in  his  own  practice.    Death  has 

»-^^llowed  the  extraction  of  teeth  (Chapelle)  in  a  leuksemic  subject. 

^  -t^e  writer  saw  Kolisko  autopsy  a  case  in  which  a  slow  ascending  paral- 

'^^^s  followed  hemorrhage  between  the  spinal  pia  mater  and  arachnoid. 

^iomplications. — Complications   are   nephritis,   pneumonia,    endo- 

^^*^*>iitis,  amyloid  degeneration,  diabetes,  and  gangrene.     Sussmann 

,^^Vild  collect  but  25  cases  of  complicating  tuberculosis;   this  number 

^^^^  mcreased  by  Dock  to  27;  at  the  time  of  writing,  the  author  saw  a 

^^•^e  with  E.  W.  Andrews,  in  which  a  left-sided  tuberculous  pleurisy 

^^"veloped;  tubercle  bacilli  and  mononuclear  white  cells  were  recovered 

^^^^m  the  blood-stained  fluid. 

Diagnosis. — ^The  diagnosis  was  formerly  a  matter  of  great  difficulty, 
^^^cause  the  difference  between  leukaemia  and  leukocytosis  was  made  one 
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of  degree  only,  and  various  limits  were  placed  (as  a  ratio  of  1  leukticy*^ 
to  50  erythrocytes),  beyond  which  leukocytosis  was  said  to  cease  n-"^^^^ 
leuksemia  begin.  The  mere  number  of  white  cells  is  no  criteTion,  beca^i-*-^ 
a  ratio  of  1  to  15  or  20  may  be  leukocytosis  (as  in  Strauss'  cas^ 
gastric  cancer),  and  on  the  other  hand,  1  to  200  may  be  Ieukjrs:v^ 
(von  Noorden)*  Leukocytosis  from  digestion,  fastings  mamsn::^  ** 
pregnancy,  acute  infections,  or  in  the  death  agony,  is  of  the  ordiiK 
polymorphonuclear  neutrophilic  type.  (Plate  XIV,  Fig.  IW)  Leuki 
tosis  is  a  symptom,  but  leukaemia  is  a  disease.  It  is  clear,  then, 
increase  in  the  variety  of  white  cells  is  the  definitive  test*  The 
Tji&rphism  of  the  blood  is  striking;  according  to  Laxarus^  there 
be  (a)  mononuclear  leukocytes  with  granulations  (myelocytes); 
increased  mono-  and  polynuclear  eosinophile^;  (c)  absolute  inc 
in  the  "mast  cells,''  and  (d)  nucleated  red  cells  must  be  readily  foi 
The  gross  splenic,  medullary,  or  lymphatic  lesions  are  of  but  pres 
tive  value  in  diagnosis,  and  the  polymorphic  blood  picture  alone 
ferentiates  from  pseudoleukicniia,  tj^hoid,  purpura,  anaemia,  sc[ 
or  malaria*  Not  only  can  the  disease,  but  also  its  type,  be  recogn^B^ 
from  findings  in  the  Wood. 

Special  caution  should  be  exercised  in  making  a  diagnosis  (a)  d 
remissions,  when  the  blood  is  rarely  morphologically  normal,  no 
what  the  number  of  leukocytes.    In  one  of  the  author's  ca.ses,  tbe 
kocyte  count  dropped  from  1,250,000  to  9,000  in  a  week,  though 
myelocytes  still  constituted  33  per  cent,  of  the  white  cells,     (fc)  Ca: 
also  necessary  during  acute  infections  when  the  leukiemic  cbarac^ 
istics  may  disappear  (but  not  always),  as  during  typhoid*  acute  mil5 
tuberculosis,  influenza,  or  sepsis,    (c)  The  blood  findings  may 
atypical  just  before  death. 

Similar  Conditions.— L  Chloroma  is  considered  a  malignant  t 
of  leukaemia,  or  a  "neoplastic  hyperplasia  of  .the  red  bone  mairo 
by  Dock  and  Warthin,  who  in  1904,  collated  39  cases,     II  is  dor 
related  to  acute  lymphsemia.    Lymphomata  form,  causing  orbital 
tinnitus,  deafness,  temporal  and  orbital  swellings,  ana  such 
symptoms  as  exophthalmos,  strabismus  and  disturl>cfJ  vision 
lymphomata  are  greenish,  whence  the  name  chloroma.     It 
develops  before  the  twentieth  year.    Retinal  infiltrution  cKtrun  «^ 
hemorrhages.     Other  findings  are  ataxia,  pallor*  sternal  tea 
hemorrhages,  severe  aniemia,  often  but  not  always  changing  to 
kaeraic  characteristics,  greenish   urine,  and  greenish   lympboi 
infiltration  of  the  bone  marrow,  periosteum  (sometimes  with 
Leyden   crystals),  the  liver,  or  lungs,  and   greenish   lymphadeni 
changes,     The  haemoglobin  and  red  cells  are  reduced,  e%*ei 
cent,  and  500,(X)0  respectively.    The  leukocytes  number  alw 
but  have  been  as  numerous  as  half  a  million;  they  mre ehiefiy  lyiB{ 
ocjies.    The  affection  is  always  fatal. 

2.  Leukanwmia  is  described  by  I^ul>e  as  a  severe  blood  disease, 
which  the  myelogenous  formation  of  both  the  red  and  white  crib 
diso rde red ,  i.i\,  it  co m bi n es  so : 


MYELOID  LEUKEMIA  859 

nidous  anaemia.  Its  features  are  (a)  a  progressive  ansemia^  waxy 
color,  and  asthenia;  (&)  numbers  of  normoblasts,  but  especially  of 
megaloblasts;  (c)  no  abnormal  pigments  in  the  urine,  no  enlargement 
of  the  lymph  glands  (though  since  reported  by  Mattirolo),  and  no  sider- 
osis  of  the  tissues;  {d)  no  true  leukemic  blood  findings,  but  consider- 
able myelocytosis  and  lymphocjrtosis;  {e)  firm  connective  tissue  in  the 
bone  marrow,  and  (/)  enlargement  of  the  spleen,  and  prevertebral 
luemolymph  glands. 

3.  Secondary  Cancer  in  Bone. — ^There  are  13  cases  in  the  literature, 
in  which  cancerous  bone  metastases  have  produced  blood  findings 
rather  like  those  of  pernicious  anaemia  and  increase  of  the  leukocjrtes 
(ot  which  the  myelocytes  constituted  4  to  17  per  cent.). 

Prognosis. — ^The  prognosis  of  leukaemia  is  bad.    The  former  reports 
of  recoveries  are  not  wholly  reliable.    It  may  last  5  to  8  or  even  10  years 
after  a  diagnosis  has  been  made.    One-half  to  3  years  is  the  usual  length, 
and  a  little  over  1  year  is  the  average  course.    The  beginning  is  insidi^ 
ous,  and  enlargement  of  the  abdomen,  dyspnoea,  anaemia,  and  enlarged 
gUtnds  are  the  cause  for  seeking  medical  treatment.    The  nutrition  is 
usually  good.    Sudden  death  may  occur,  either  without  discernible 
cause  or  from  hemorrhage  of  the  brain,  haematemesis,  marasmus,  ana- 
sarca, diarrhoea,  pleuritis,  peritonitis,  deep  coma,  pneumonia,  or  diar- 
rhcsea.     Remissions  (as  in  pernicious  anaemia)  occur,  but  the  blood 
fiiidings  persist.    Ewing  observed  3  cu:iUe  cases,  and  Billings  and  Capps 
published  2  and  collated  7  others  from  the  literature  (which  resembled 
*u  infection  with  hemorrhages,  moderate  splenic  and  lymphatic  hyper- 
plasia, severe  anaemia,  often  necrosis  of  the  throat  and  jaw,  with  16,000 
^  540,000  leukocytes,  and  often  with  low  fever).     A  permanent  cure 
••fter  erysipelas  has  been  reported  by  Ilichter. 

Treatment. — Hygienic  measures,  rest  and  a  careful  diet,  are  of  some 

*^efit.     Fats  and  carbohydrates  cause  dyspepsia,  whence  Litten  gives 

*^imal  foods,  eggs,  milk,  raw  chopped  meat,  koumyss,  peptones, 

^sters,  beer,  wine,  zwieback,  spinach,  Valentine's  meat  juice,  and 

P^and's  meat  extract;  an  ice-bag  to  the  spleen  may  mitigate  pain  over 

**•    Splenectomy  is  most  irrational,  for  leukaemia  is  a  primary  disease 

^*  the  bone  marrow.    All  of  Collier's  series  of  16,  and  94  per  cent,  of 

"^^ssel-Hagen  's  group  of  35,  died.    The  great  danger  is  that  of  hemor- 

^uage.    Great  caution  must  be  observed  in  using  purges,  which,  as  in 

•^^Idison's  disease,  may  cause  sudden  collapse  and  death.    Inhalations 

•      oxygen,  blood  infusions,  spleno-  or  organotherapy  and  iron  are 

^'erior  to  arsenic,  which  decreases  the  number  of  white  blood  cells, 

?^d  the  size  of  the  spleen.    Hemorrhages  may  disappear,  and  the  nuin- 

l^^of  red  cells  increase.   Ebert  gives  arsenic  with  quinine.    It  is  injected 

^^^^y  (by  Hosier)  into  the  glands  and  spleen,  but  in  the  author's  ex- 

P^licnce,  without  success.    Phosphorus  may  soften  the  glands.    Special 

?^^  should  be  employed  in  tapping  an  ascites,  for  peritonitis  is  prone 

^   develop.     The  x-rays  may  prove  decidedly  beneficial.     In  1  case 

^**^ady  alluded  to,  the  patient  lived  19  months  after  the  day  he  seemed 

^  be  dying.    The  way  it  helps  is  still  a  mysterj- .     Schirmer  says  that 
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72  cases  are  reported  (1905),  and  Wendell  thinks  over  90  per  cent,  were 
benefited.     In  some  cases,  the  glandular  and  splenic  enlargements, 
and  the  blood  findings  have  wholly  disappeared,  as  in  1  case  Dbserred 
by  the  writer.     The  x-rays  seem  to  produce  a  leukotoxdc  subfitaoce 
(Capps  and  Smith). 

(E).  PSEUDOLEUKJSMIA. 


■ 


Definition. — ^A  disease  resulting  in  chronic  aniemia,  or  cachew; 
of  which  the  chief  symptoms  or  signs  are  enlargement  of  the  spleen,  o' 
lymph  structures,  or  both.    The  definition  of  the  disease  as  **  leukiemii 
appearance  without  leukcemic  blood  findings,**  no  longer  holds.    Sucl 
conceptions  would  include  glandular  tuberculosis,  Kundrat's  lymp] 
sarcomatosis,  etc.    It  is  also  called  Hodgkin  's  (1832)  disease,  pseud 
leukaemia  {Cohnheim),adenia  (Trousseau), lymphosarcoma  (Virchow) 
malignant  lymphoma  (Billroth),  and  anaemia  (cachexia),  lienalis  o< 
lymphatica  (Wilkes) , 

Etiology. — The  etiology  is  not  clear.  The  disease  occurs  after  I 
lymphatic  disturbances  in  the  neck,  following  otorrhcra,  coiyza,  extir^  - 
pation  of  the  glands  of  the  neck,  and  tonsillitis.  Like  chloroma  an^^  m 
leukremia,  it  is  observed  chiefly  (75  per  cent,  of  cases)  in  males  bclweerss 
twenty  and  thirty  years  of  age*  The  disease  is  not  uncommon  in  chiF 
dren,  and  often  occurs  in  the  lower  animals.  It  also  sometimes  ntnM 
through  several  members  of  the  same  family.  Malaria,  syphilis^  seroB 
ulosis,  alcoholism,  rhachitis,  diarrhoea,  typhoid,  measles,  and  seariatin 
are  often  noted  in  the  patient's  history,  but  their  relation,  if  any,  i 
obscure.  Suspected  to  be  mycotic,  many  negative  and  variant  exami 
nations  have  been  made.  Though  the  disease  has  no  well^establlsl 
relation  to  leukaemia,  as  Cohnheim  held,  yet  Fleischer,  Peniold^ 
Mosler  and  Senator  have  observed  transitions  from  pseudoleulursii  J 
to  leukaemia.  Neumann  held  that  the  leuktemic  blood  changei  d^ 
pended  solely  on  the  hyperplastic  marrow  changes,  and  t)iat  ai  htn^  ^ 
as  the  hyperplasia  involves  only  the  spleen  and  glands,  pseudoleuluemis-  ^ 
results.  Sternberg  and  others  have  maintained  that  it  is  tubercoli 
a  theory  disproven  by  Dorothy  Reed  and  Simmons. 

Symptoms. — Its  types  are  (a)  lymphatic ;  (6)  lienal,  pseudoleakKmi^^^ 
splenica,  splenoraegalia;  (c)  nuxed  (a  and  6),  and  (d)  myelog^iic. 

1.  Lymph  QUnds. — Swelling  of  the  lymph  glands  is  generally 
earliest  symptom;  the  cervical  glands  first  become  enlarged,  perhaps 
after  an  otitis  or  tonsillitis.     The  axillary  glands  become  enlarf»fd 
after  a  variable  period,  then  the  inguinal  and  other  groups.    They  ar« 
soft  and  elastic;  at  first,  the  individual  glands  are  round,  or  oval,  dis- 
crete, smooth,  and  clearly  palpable;  later,  with  increasing  ^.re,  thrr 
fuse  into  harder,  irregular  masses  as  large  as  the  fist,  or  a  cI 
particularly  those  in  the  neck.    They  may  sometimes  be  paim^i  nxjiu 
periadenitis,  but  never  transcend  the  gland  capsule,  and  seldom  au^le 
or  suppurate.    From  the  neck,  where  the  jugular  veins  may  ba 
pressed,  the  glandular  enlargement  often  passes  to  the  intra 
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glands,  "which  asv  men  ahei  fr  jirged  than  the  other  internal  nodes; 
this  often   occasiani   cjscc'Sk.  coz^pression   of  the  superior  cava, 
(whence  the  developznsr;  af  k  ikr^e  collateral  circulation  on  the  chest- 
wall ),  dysphagia,  braiicmibk!  sicipr^esson.  and  recurrent,  or  vagus  par- 
&lysis.    From  ihe  fcTnTip-,  liit  Zjat  is  under  the  scapulae  and  pectoral 
zziuscle«>  enlargfc.    Tiit  t»sel3  :c  zht  arm  may  be  compressed,  causing 
csedema.    In  the  hiKXioasL  zht  rKrc-peritoneal.  mesenteric,  periportal, 
iliac,  and  other  lymxihaasrciif  gnci-nps.  may  enlarxre  greatly:  according 
-to  their  location,  ahdcimii^  p&ir.  ooema  of  the  leg<,  paraplegia,  hydro- 
D^hrosis,  ascites,  and  jauiicii*  msy  eLsue,    HifUJocrwodly,  the  h-mph- 
axienoid  changes  are  .'i   hicrease  ii.  the  endothelial  and  reticular  cells; 
Cii  )  hyperplasia  of  the  lyncicfid  cidls:    iii   formation  of  peculiar  giant 
c€slls;   livi  fibroat  and  circcjc  ir^iammation.  and   v   great  increase  of 
tlie  eosinophDe  cells  iJunfiLj  B«eid  . 

S.  Spleen. — ^The  spkscL  i*  eciargw  in  75  per  cent,  of  cases  ;Goweis  . 
T^'iien  enlarged,  h  reacher  ciTriesLaoiLS  rarely  attained  in  leukaemia,  but 
xzaaintains  its  form,  h  hard  azd  tender,  and  presents  the  same  histo- 
log:ical  appearance  a^  in  leuksrmia.  riz..  nodes  of  hinphoid  cells  in  a 
fibz^us  redculuHL  The  grukiest  rwelling  of  the  spleen  is  usually 
observed  when  the  lymphaoc  glai-'is  are  large  and  hard,  yet  spleno- 
xia^galy  may  be  the  sole  symptom.  Some  physicians  doubt  ihe  correct- 
i:»«ss  of  the  diagnosis  when  the  spieei:  only  is  involveii.  bui  splenic 
hypertrophy  alone,  with  rdaiive  ii:CPea=*  in  the  lymphocjies.  may  be 
ol^Lssed  as  Hodgkin  's  disease  frccordii^  to  Pinkus. 

3.  Bone-marrow. — The  bone-marrc'W  i?  less  frequently  involved  than 
in  leukaemia.  A  myelogenous  pseudoleuk^emia  has  been  recorded. 
»>iit  its  exact  status  is  srill  doubtful.  The  eosinophile^  are  abundant  in 
"^^^^  lymph  nodes  and  bone-marrow. 

,^^4.  The  Blood. — ^The  ratio  berweeL  the  red  and  whi:e  cells  is  normal. 

V^^*^  haemoglobin  is  decreased  ai:d  the  blood  index  is  usually  1:  the 

^f^*^o^<>b"i  niay  be  rapidly  descrease^i  as  in  Linen 's  case,  from  s^  to 

^^^  per  cent,  within  a  week.    There  is  usually  moderate  anemia.  e>]:»e- 

^^^Jly  in  advanced  cases.     Poikilocj-:es  and  microcytes  often  cK-cur: 

^^^galocytes  rarely,  and  normoblasts  sometimes  are  found,  but  the 

^5^^^ophilc5  are  not  increased.   The  blor:»'J  plates  are  increased,  but  the 

^  j^^l^rcot-Leyden  crystals  are  never  found.    Concemini:  the  -white  cells, 

..^^^re  is  a  relative  increase  of  lvmpL'X'^^e^.  the  chief  criterion  o:  the 

^^"*-^«ase,  according  to  Pinkus  and  Ehrlich.     The  j>c»hTr;or7'hon-;.'it:^r 

.^J^^tpophiles  are  decreased.    These  crian^^e?  niiay  not  h«e  ob-r:vr: 

^^^^  eariiest  stage  of  the  disease.    Th*-  :::al  o:  -s hite  cell^  :^  :. : :  r  — j:  - 

VJ^Jjv  increased;  in  the  '^•ase  of  A^iiitnizv.  thr:  ci-ea-e  wi^  :  r-.  .  .:  .■: ..- 

^  ^*^^3iia  for  two  and  a  half  years ;  wL^^n  ::  'r.r-:az.r  irukivn.:.^.  .--:  .  '.,.<-  i 

w^^^>ther  one  and  one-half  years.     L::n\»*-.i:  :.  .;•  :  i\  !::►..- 

I^^^Vymorphonuclears  in  inflammati'-:. 

^^"^^phocytes  increased  when  the  li-ar.ir 

^^*^ia.    Leukocytosis  may  be  eipkL-'r': 

^^^^^osis  of  the  death  agony,  or  a  t*:r'-. 
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cases  with  decrease  in  the  lymphocytes,  which  was  caused  by  their 
decrease tl  formation  in  the  lymph  glauds* 

5.  Other  Organs. — {a)  The  urticarious  eruptions  and  lt/mp)uitic 
grouihs  in  the  skin  occur  rather  more  frecjueiitly  than  in  leukipmta; 
the  Ivmphoderma  perniciosa  of  Kaposi  {irtjthrodermie  mycosiqiu  of 
French  writers)  may  l*e  considered  a  type  of  pseudoleiika^roia  in  ca.^*es 
^ith  an  absolute  lymphoc>iu8is.  Erythema,  purpura,  furuncles, 
pemphigus,  prurigo  from  irritation  of  the  lymphatic  deposits  around 
the  sweat  glands,  and  pigmentation,  have  been  observe^!.  Acconling^ 
to  Dubreuilh  (lliO.j),  IS  cases  of  prurigo  are  reported.  Severe  sweal$ 
are  frequent,  (6)  Symptoms  of  anrnmia  occur,  as  a  feeling  of  cold, 
vertigo,  syncope,  dyspnoea,  cedema,  hemorrhage,  palpitation,  ano- 
rexia, dyspepsia,  and  severe  diarrhoea,  (c)  Locul  pain  over  the  liver 
and  /spleen  may  indicate  perihepatitis,  or  perisplenitis.  Swelling  nf  the 
liver  may  l^e  marketl,  and  is  due  to  lymphoid  deposits.  Severe  mus- 
cular pain  has,  in  some  instances,  suggested  tricliinosis.  {d)  Gangi-e- 
nons  stomatitis,  or  pharyngitis,  may  occur  in  degenerated  lymph  nodes 
in  the  mouth,  tonsils,  and  throat*  Gastric  and  intestinal  ulcerationai 
and  sometimes  perforation  are  noted,  though  they  are  less  frc* 
than  in  lymphosarcoma.  Neusser  noticed  gastric  crises  like  th' 
tahes.  (e)  Ross  and  Osier  described  lancinating  pains  in  the  feet,  »nc_z 
oedema  from  involvement  of  the  spine  and  cava  by  the  lymph  nixlea 
(/)  Amyloidosis,  bronchial  catarrh,  and  pulmonary  phthisis  fiave  beei 
iiotetL  iy}  The  uric  acid  in  the  urine  is  not  increased.  (A)  The  ly 
phatic  hyperplasia  may  also  involve  the  lymphatic  structures  in  tl 
tonsils,  circymvallate  glan^ls  of  the  tongue,  the  muscles,  mammae,  ey 
lids,  tibia,  thyroid,  or  thymus;  secondary  deposits  may  be  noted 
the  lungs,  liver,  heart,  pleura,  and  more  rarely  in  the  brain,  genital 
and  pelvis. 

6*  Fever, — Fever  is  common.     Gowers  and  Murchison  observed 
chronic  recurrent  t}'pe,  which  was  later  described  by  Pel  and  Ebstei 
the  term  is  a  misnomer,  and  classification  of  this  febrile  variety,  a^ 
separate  form,  is  incorrect,  for  it  has  been  observed  in  chrcjnic  mali 
lymphosarcoma,  other  malignant  diseases,  and  in  glandular  and  splew^ 
tuberculosis  which  simulates  Hodgkin's  disease.    The  urine  may  ^tc' 
the  diazo  reaction  with  the  fever.    When  the  disease  involves  the  tnfe^ 
nal  glands  only,  the  fever  may  simulate  tj^hoid.     Winnewarter  stat 
that    fever  occurretl  when  the  glands  decreased   in    size    under   tk 
administration  of  arsenic.    Fever  is  rather  intlicative   of  glanduk 
tuberculosis,  or  of  intercurrent  (terminal)  infections. 

Course.— The  clinical  course  is  long.  The  glandular  swelling  some- 
times decreases  ^ath,  or  wi'thout,  therapeutic  metisnres.  The  exten- 
sion from  the  cervical  to  other  lymphatic  glands  is  generally  gradual, 
but  may  occur  with  great  suddenness,  as  in  Trousseau's  ca-i*',    Aii 

acute  form  of  Hodgkin's  disease  is  not  well   e.stablished,  allh '^^ 

cases  have  been  reported;  many  are  sepsis,  tuberculosis,  or  acuf 
comatosis.     Death  may  occur  from  intercurrent  diseases,  but  it  ia*i.>t 
frequently  results  from  chronic  cachexia.    Obstruction  of  the  air  paw 
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sages  occurs  more  frequently  than  in  leukaemia.    Death  may  also  occur 
horn  twisting  of  the  pedicle  of  the  spleen,  or  from  hemorrhages  from 
the  nose,  uterus,  stomach,  intestines,  or  larynx,  which  sometimes 
resemble   purpura   hemorrhagica  of  Werlhof.     Very  exceptionally, 
transition  into  leukaemia  is  observed.    It  is  a  question  whether  patients 
with  well-developed  cases  ever  recover,  though  the  disease  is  not  so 
fatal  as  is  leukaemia.     Pleural  effusions,  diarrhoea,  dysentery,  and 
vomiting  from  pressure  of  the  splenic  tumor,  are  unfavorable  compli- 
cations. 

Diagnosis,  Allied  Affections  and  Differentiation.— For  pseudo- 
leukaemia  there  are  two  criteria;  these  are  (a)  the  lymphadenoid 
hyperplasia  and  chronic  inflammation  observed  when  an  excised  node 
is  examined  histologically;  other  kinds  of  cells,  or  other  degenerations, 
e^coite  suspicion  that  the  disease  is  other  than  pseudoleukeemia;  and 
Cfr)  according  to  Pinkus,  an  absolute  lymphocytosis,  with  a  practically 
nopmal  number  of  white  blood  cells.  Differentiation  from  similar 
affections  is  as  follows: 

1.  Olandnlar  Tuberculosis  (Sternberg,  Noothaft,  Goldman,  Kanter, 
-C^elafield,  Crowder,  Askanazy,  Waetzoldt). — Hodgkin's  disease  may 
■^>^  complicated  by,  or  confused  with,  tuberculosis;  in  pseudoleukeemia 
fhe  typical  structure  of  the  tubercle  is  lacking,  but  in  tuberculous  aden- 
itis, there  may  rarely  be  a  diffuse  accumulation  of  large  endothelioid 
c^IIs  between  which  lie  tubercle  bacilli  (Ziegler) ;  after  a  long  course, 
<^sea,tion  and  giant  cell  formation  may  result;  the  forms  of  glandular 
tub^i^culosis  are  (a)  Ziegler's  large  cell  infiltration,  (6)  purely  hyper- 
plastic lymphoid  proliferation,  or  (c)  anatomical  tubercles.    Of  late,  the 
5l*^^ickl)er  of  reported  instances  of  glandular  tuberculosis  simulating 
"odgkin  's  disease  has  been  increasing  enormously.    The  author  exam- 
l^^d    2  cases  of  supposed  pseudoleukeemia  in  which  tubercle  bacilli 
'^^^liout  anatomical  tubercles)  were  found  in  numbers  in  the  spleen 
^^    lymph  nodes.    In  the  neck,  tuberculous  adenitis  is  more  often  in 
^^     submaxillary  than  in  anterior  and  posterior  glands,  in  the  latter 
Jf     ^^^hich  pseudoleukeemia  is  more  common.     Tuberculosis  is  more 
1*^^^^ Gently  a  local  than  a  general  adenitis,  and  is  more  often  attended 
.  ^    Secondary  suppuration.    Tiirck  believes  that  fever  and  glandular 
i^^^^^iemess  indicate  tuberculosis,  and  that  node-like  swellings  of  the 
■gT'^^'^ph  vessels  in   the  mouth  are  symptomatic  of  pseudoleuksemia. 
^^^ision  of  a  node  or  operation  determines  the  question. 
-|    ^  «>  Anamia  Infantum  Pseudoleaksdmica. — This  disease  was  first  fully 
»J^^oribed  by  von  Jaksch,  though  earlier  observed  by  Senator;    it  is 
«?^^>wn  in  Italy  as  anosmia  splenica  infettiva  dei  bambini;   it  is  called 
^^^aenua  splenica,*'  or  "pseudopemicious  ansemia  of  children,"  by 
^'^flich.    It  is  a  profound  anaemia  in  which  the  blood  findings  suggest 
^^^^icious  anaemia;    that  is,   there  are  normoblasts,   megaloblasts, 
^^^^rease  of  the  red  blood  cells  (1^  to  3  million),  and  sometimes  poiki- 
■^ytes,  or  polychromatophilia;  there  is  often  increase  of  the  leukocytes, 
^^t  they  rarely  number  more  than  50,000.    It  occurs  in  young  children 
^^om  nine  to  eighteen  months  of  age;  the  convalescence  is  usually  very 
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slow,  or  death  may  result.  Its  symptoms  are  hardness  and  a 
ment  of  the  spleen,  swelling  of  the  liver  (less  than  in  leukemia  m 
than  the  sweUiug  of  the  spleen),  signs  of  profound  anaemia  and  1 
rhages  into  the  skin  or  from  the  nose,  mouth,  stomach,  or  intl 
The  status  of  the  disease  is  not  yet  determined,  because  the  lympt 
are  frequently  increased  in  children,  and  leukocytosis,  in  gener 
less  significance  than  in  adults.  The  diagnosis  is  especially  d 
when  it  occurs  in  s)T>hilitic  children  •  syphilis,  rickets,  and  dys] 
are  common  antecedents- 

3t  Ansemia  Splenica. — ^Doubt  lias  been  expressed  whether  it 
be  classed  as  an  essential  anaemia,  liver  cirrhosis,  chronic  spleu 
as  a  splenic  form  of  Hodgkin  *s  disease,  (o)  The  spleen  is  enian 
capsule  thick,  its  stroma  increased,  and  the  endothelium  of  the 
sinuses  sometimes  proliferated.  The  cause  is  unknown;  possib 
toxic,  (b)  There  is  an  ancBmia  of  the  secondary,  or  cldorotic, 
the  red  cells  average  3,500,000,  the  hemoglobin  is  even  mor^ 
and  the  whites  are  decreased  to  3  or  4  thousand,  (c)  Hi 
particularly  from  the  stomach,  are  frequent,  (d)  In  many 
is  a  terminal  liver  cirrhosis  (Banti's  disease),  i^ith  icterus 
(e)  Its  course  is  i^ery  chronic,  covering  years.  In  some  cases  i 
profound  alterations  of  nutrition,  as  stunted  growth,  clubl 
or  pigmentation  of  the  skin  (in  8  of  Osier's  18  cases).  In 
Dock  and  Warthin  found  portal  thrombophlebitis  and 
of  the  heemolymph  glands.  Of  Lichty's  case^  5  recovered,  12  &. 
improvement,  and  7  died, 

4.  Lymphoaarcomatosis. — ^This  is  sometimes  most  difBctj 
ferentiate,  and  some  clinicians,  as  Hoffmann,  class  tlie  twfl 
together*  According  to  Kundrat,  lymphosarcoma  is  largely 
disease,  with  local  glandular  involvement,  especially  of  the_ei 
glands,  leading  to  infiltration  of  the  throat  by  contiguity;  tl 
may  begin  in  the  tonsils,  the  air-passages,  the  portal  glands,  i 
phosarcoraa  ulcerates  and  transgresses  the  gland  capsule; 
occurs  in  leukaemia  or  in  pseudoleukiemia.  The  glands  in 
and  pseudoleukaemia  may  compress  neighboring  structures 
actually  invade  them.  Unless  lymphosarcoma  extends  beyon 
capsule  of  the  glands,  it  cannot  be  distinguished  by  physical  exa 
tion  unless  it  lies  in  parts  which  can  be  easily  inspected,  aa  the  n 
The  spleen  may  be  enormously  enlarged.  According  to  Pinky 
leukocytes  are  increased  in  pseudoleukemia  while  in  lympl 
they  are  decreased. 

5«  Other  Splenje  Enlarge ments. — ^The  most  common  of 
Cirrhosis  of  the  liver,  malarial  spleen,  sometimes  carcinoma,  cU 
with   enlargeil   spleen    (Chvostek),   chronic    polycythiemic 
(characterized  by  (a)  enlarged  spleen,  (6)  cyanosis,  and  (e) 
the  red  cells)  and  finally  miliary  tuberculosis  of  ibe  ^l 
mycosis,  syphilis,  rhachitis  or  echinococcus  which  are  rartf" 
(see  Diseases  of  Spleen). 
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I  6.  Multiple    Myeloma. — ^This    is    characterized    pathologically   by 

P  iymphoid  hyperplasia  of  the  bone  marrow,  occurring  in  the  ribs  and 

■■  body-ends  of  the  long  bones  chiefly,  and  more  often  in  the  proximal 

than  in  the  distal  bones;  no  metastases  occur.  The  bones  soften  or 
sometimes  sclerose.  Clinically,  it  occurs  in  males  over  forty-five  years 
and  is  characterized  by  severe,  deep-seated  pain  in  the  body,  chest, 
spine,  neck,  and  more  rarely  in  the  extremities.  Prominences  in  the 
bones,  aporUanecms  fractures,  especially  of  the  sternum  and  ribs,  and 
kyphosis,  from  softening  of  the  vertebrae,  may  result.  The  growths 
may  rupture  externally.  The  x^ays  may  clearly  define  them.  They 
sometimes  pulsate.  Severe  anaemia,  marked  nervous  disturbances, 
as  neuralgia,  motor  and  sensory  paralyses,  which  usually  develop  late 
Mid  involve  the  opticus,  hypoglossus,  facialis,  cord  (paraplegia  dolo- 
rosa), and  sciatic  nerve;  fever  and  the  Bence-J ones'  albumosuria  are 
observed.  The  anaemic  blood  findings  show  no  increase  of  the  white 
cells.  To  call  this  disease  a  myelogenic  form  of  pseudoleukaemia,  or 
^^yelogadenia,  there  must,  according  to  Pinkus,  be  a  lymphocytosis. 

7.  Other  Affections. — Syphilis  of  the  lymphatic  glands  (lymphoma 
JT^mmosa);  symmetrical  lymphoma  of  the  lachrymal  and  salivary 
S^o^ds  of  Mikulicz,  which  are  simple  lymphoma  reacting  to  arsenic, 
^lici  resembling  pseudoleukaemia;  and  secondary  carcinoma,  or  sar- 
^otxxcL  must  be  differentiated.  Difficulties  of  diagnosis  are  met  when 
^*^^  enlarged  glands  in  internal  parts  produce  topical  symptoms,  thus 
^^xoiilating  hypertrophic  cirrhosis,  when  it  begins  in  the  spleen. 

Treatment. — 1.  Local  Applications. — ^These  are  useless,  excepting 
*«e  ac-rays;  William  A.  Pusey  states  that  two  of  his  cases,  seen  by  the 
^'^thorfive  years  ago,  wholly  recovered.  In  some  cases  the  rays  have 
?^^^  influence  on  the  spleen  and  glands,  and  in  others  the  cachexia 
??^^^r^eases,  though  there  may  be  improvement  in  the  local  findings. 
^I^^J'Xictions  of  green  soap,  given  once  or  twice  daily,  are  sometimes 
^^^^r^^ficial,  and  in  one  instance  the  author  saw  marked  temporary 
*^«»^^fit. 

^«    Drugs. — Arsenic   is  most   eflBcacious   (v.  Pernicious  ANiEMiA. 

^^     <letails);   it  acts  on  the  glands  more  than  on  the  spleen.    Some 

^^^^^idans  believe  that  the  fever  which  it  sometimes  produces,  reduces 

^^     adenopathy.    Winnewarter  and  Billroth  recommended  its  paren- 

^^^'"^iiiatous  injection  into  the  glands,  but  the  results  are  not  very  encour- 

S*^^>g.    Iodides  are  seemingly  injurious.     Berberin  hydrochlorate  gr. 

^^      increases  the  appetite  and  contracts  the  spleen   (Litten).     For 

^?^>:iorrhages  Litten  uses  a  decoction    of  quercus  cortex,  which  rather 

^^^iirbs  digestion;  equal  parts  of  formalin  and  rectified  spirits  locally 

^^^Ixich  may  irritate  a  delicate  skin),  and  guacamphol  gr.  iij  to  iv  once 

^    t:wice  daily  may  be  given. 

^,  Surgical  Treatment. — Extirpation  of  the  glands  is  seldom  bene- 

^^ial.    The  removal  of  the  spleen  is  attended  by  constantly  decreasing 

?^^rtality.    In  1900,  Bessel-Hagen  collected  360  operations  for  various 

^dications;  the  average  mortality  was  38  per  cent,  (for  splenomegaly, 

^^  percent,  before  1891,  and  since  then,  13  per  cent.).    In  1901,  Harris 
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and  Herzog  reported  2  operated  cases,  and  collected  17  others,  the 
mortality  lieing  20  per  cent.  In  Lichty's  25  cases,  8  were  operated  on 
with  a  37  per  cent,  mortality,  Scott  has  added  6  eases,  of  which  33 
per  cent.  died. 

Carstens,  in  November,  1905,  collected  739  cases  of  splenectomr 
for  various  diseases  of  the  spleen ;  72  per  cent,  recovered* 


THE  HEMOKRHAGIC  DISEASES. 


The  hemorrhagic  diseases  may  be  classified  roughly  as  follows: 


(A),  Acquired  types. 


1.  Purpura, 

2,  Scurvj% 


(B).  Congenital  (hereditary)  type.    3.  Haemophilia* 


(F).  PUBPUEA, 


mAj 


Purpura  includes  a  number  of  affections,  more  or  less  similar 
kind  and  differing  chieHy  in  degree,  some  of  which  are  symptoi 
though  others  are  independent  but  obscure  affei'tiona, 

Sjnnptomatic  purpura  is  observed  as  a  symptom  in: — (a)  Vari' 
infedions,  as  endocarditis,  scarlatina^  measles,  smallpox,  rheumati 
typhus,  sepsis  (strepto-,  pneumo-  and  staphylococcus,  and  bac.  I>.y^ 
cyaneus  and  coU),  anthrax,  cholera,  yellow  fever,  plaguei  *jpl**^vJS!f 
tuberculosis,  (b)  Toxic  conditions,  as  nephritis,  cholarmia,  sn**^ 
bites,  and  drug-poisoning  (from  copaiba,  ergot,  iK'lladanttm,  cjtiii^*^*^ 
mercury,  iodides,  bromides,  or  arsenic),  (c)  Cachexitr:  old  age,  r*^^' 
nutrition,  carcinoma,  sarcoma,  leukaE^mia,  pseuduleuka*mia,  or  f^^ 
nicious  amemia.  (d)  Nervous  states;  cerebrospinal  ledons,  a^  t^*^*"*^ 
myelitis;  neuroses  (bloody  stigmata  of  hysteria);  neifraJgias,  or  ^'^'^^ 
motor  fluxions,  (e)  Mechanicdl  comlitions,  as  trauma,  emboli^'  ' 
or  stasis. 

PiUTpura  simplex  (Zeller,  1684),  is  puri>uni  in  which  the  etiian^^^^^  ^ 
hemorrhages  are  the  cliief  symptom.  Its  etiologif  is  obscure  _^^ 
develops  most  often  in  middle-aged  males.  As  in  rbe  other  fof^^^jj^ 
whose  description  follows,  there  is  no  constant  nor  characteri ^^■^^^, 
ptUholotjtf,   though   vessel  alteration    (thickn  '    i«*,  and  f*' 

degeneration ),  throrabosis,  hemorrhage,  and  ■    l,  nn  somrti   ^ 

occur.     In  the  blood  itself  no  change  Is  observed  other  than  its 
coagtilation '^  this  re<|uire3  10  to  liO  minutes,  instead  of  3  to  5,  wf^? 
IS  the  normal  time.     The  eruption  begins  as  small  red  spot*,  m^^* 
gradually  become  green  and  black;  they  occur  largely  on  tbt- 
Surfii<H*s  of  the  lirnhs,  aru]  nir^rr  orten  ntv  thi*  leir^  than  iin  flu 
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9  tmnk.  They  do  not  fade  upon  pressure.  The  initial  eruption  may 
m  be  macular,  papular,  or  urtiearious  (purpura  maculosa,  papulosa, 
I  or  ui-ticans),  but  soon  becomes  blood-tinged.    Constitutional  symptoms 

J  are  usually  absent;  there  may  be  slight  fever,  gastric  disorder,  or 
dia-nrhoea  (Graves).  The  usual  duration  is  1  to  2  weeks,  the  prognosis 
is  good,  and  the  treatment  hygienic  rather  than  medicinal.  Relapses 
are  common. 

PiDipiira  (or  poliosis)  rhemnatica  is  a  form  described  by  Schoenlein, 
and  still  generally  listed  by  itself  because  of  the  articular  symptoms. 
Ajs]  joint  symptoms  also  occur  in  Werlhof 's  disease  (v.i.),  scurvy  and 
haenaophilia,  its  separate  classification  is  somewhat  arbitrary.  Most 
c&s^^  develop  in  males  between  fifteen  and  thirty  years  of  age.  It  has 
iio  irelation  to  rheumatism  proper,  being  a  pseudorheumatism.  Its 
pa-tliology  is  obscure. 

Symptoms. — (a)  As  prodromes,  indisposition,  low  fever,  muscular 

P^iiiis,  colic,  and  particularly  sore  throat,  may  be  noted.   The  developed 

disease  is  manifested  chiefly  by  various  forms  of  purpura,  and  by  symp- 

^^ttxs  in  the  joints;   (6)  the  purpura  may  occur  before,  with,  or  after 

^^    joint-symptoms.    It  occurs  as  simple  hemorrhages  of  the  skin, 

^"hich  vary  from  red  to  green-black  according  to  their  age,  or  as  urti- 

p^ria,  erythema,  pemphigus,  or  oedema,  which  become  stained  with 

^'^>od;  the  legs  are  most  often  involved,  largely  on  the  extensor  sur- 

*«a<i^,     (c)  Artundar  symptoms  are  most  common  in  the  knees  and 

^j^lcles,  being  less  frequent  in  the  elbows,  and  rare  in  other  joints; 

~^^:«*e  may  be  only  stiffness  and  pain,  or  there  may  be  actual  swelling; 

^^  *lae  joints  are  first  involved,  their  symptoms  frequently  abate  with 

^^^     appearance  of  the  purpura,  and  may  last  but  5  to  10  days,     {d) 

^^^^.^  symptoms  are  inconstant,  as  fever,  which  may  rise  to  102°  or  103®, 

^1^1  ^nic  tumor,  albuminuria,  or  nephritis.    The  author  once  had  3  cases 

^j*    ^:>ne  time  in  the  Cook  County  Hospital,  in  which  there  was  severe 

^*^Xighing  of  the  tonsils.     Osier  (1904)  described  29  cases  in  which 

^^^^<^ero/  tesions  occurred  with  purpuric,  urtiearious,  and  erythematous 

^y^^^^c^ptoms;   they  occurred  chiefly  in  children,  and  relapses  were  fre- 

?^^^^t;   (i)  digestive  complications  occurred  in  25  cases;  vomiting  in 

^^  »     colic  in  8  (resembling  renal  stone  or  appendicitis);  blood  in  the 

^*^^^^^:d1s  in  8,  and  diarrhoea  in  15;  (ii)  acute  nephritis  occurred  14  times, 

^^^^^  5  cases  died  of  uraemia;   (iii)  arthritis  occurred  in  17  cases;   (iv) 

,^?^'^ling  of  the  fauces,  oedema  of  the  larynx,  aphasia,  transient  hemi- 

^■^^^a  and  least  often  endocarditis,  may  occur. 

^^^iTie  diagnosis  chiefly  concerns  affections  characterized  by  hemor- 
5^^^^es  of  the  skin,  articular  symptoms  and  perhaps  t^emperature. 
'^''^tite  leukaemia,  septicopyeemia  and  endocarditis  must  be  excluded. 
^^I^nuine  rheumatic  polyarthritis  is  usually  differentiated  with  ease  by 
^^^  earlier  migrating,  inflammatory  joint  involvement,  the  tempera- 
^^^^c,  sweating,  characteristic  cardiac  complications,  and  the  later, 
^^ther  accidental  and  wholly  secondary  occurrence  of  the  purpura. 

The  prognosis  is  generally  good,  though  relapses  are  common  and 
^metimes  periodical.    Its  course  is  rarely  longer  than  a  week  or  two. 
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Treatment  is  hygienic  and  symptomatic.    The  joint-symptama 
somewhat  to  acetanilide  and  salicylates,  though  the  latter 
specific  influence. 

Purpura  hemorrhagica  {Morbm  mactdosus  Werlhofii,  Werlhcr 
closely  resembles  the  sub-types  already  described,  but  diffens 
them  in  that  not  only  are  the  sldn  and  joints  the  seat  of  bemo: 
but  also  the  mucous  membranes,  serous  membranes^  and  perhAj 
viscera. 

Etiology, — Of  this  little  is  known ;  staphylo-,  strepto-  and  pn 
cocci,  Bacillus  pyocyaneus  and  coli,and  one  like  Friedlander*s  pnd 
bacillus  have  been  found.  It  occurs  oftener  in  young  weakly  wi 
than  in  robust  adults.  Exposure  to  cold  or  dampness,  and  m 
trition  seem  to  be  predisposing  causes.  It  usually  develops  i 
apparently  primary  affection,  but  it  may  occur  in  some  of  the  condi 
listed  under  symptomatic  purpura. 

Symptomfl. — Perhaps  after  inconstant  and  variable  prodrome 
fever,  vomiting,  or  vertigo  (a)  hemorrhages  appear  on  the  extrmH 
the  face  is  not  often  involved;  they  occur  as  spontaneous  pete 
blood-stained  bullte^  or  vj bices,  or  may  result  from  slight  trauia 
by  pinching  the  skin,  (b)  The  mucous  membranes  bleed  to  a  va 
degree:  the  nose  and  mouth  bleed  most  often;  less  frequently 
is  hpcraoptysis,  htematemesis,  enterorrhagia,  hematuria,  and  tn\ 
rhagia,  in  various  combinations,  sequences,  and  degrees.  The 
junctivffi  may  be  blood-stained.  The  writer  saw  one  rapidly  fata 
in  which  there  was  hemorrhage  from  the  middle  ear.  (c)  The  4 
mejubranes,  and  the  joints,  particularly  the  knees*  ankles,  and  ell 
are  often  implicated,  Ecchymoses  in  the  en  do-  and  pericarp 
pleura,  peritoneum,  and  meninges  are  common  findings  at  attl 
(d)  Other  hemorrhages  are  much  less  common,  as  retinal  hemorrt] 
hemorrhage  into  the  brain,  cord,  or  testis.  The  connective  til 
fascia?  and  bones  are  practically  exempt. 

There  may  be  general  symptoms  and  complicaiums.  A^  to  the  h 
there  is  delayed  coagulation  and  some  anaemia,  but  the  ret! 
hiemoglobin  are  rarely  much  reduced;  some  nucleated  red 
be  found,  as  well  as  leukocytosis,  reduction  in  the  blood  pli 
some  methfemoglobina*mia.  Fever  is  inconstant  and  atypi' 
pulse  rate  may  be  raised;  palpitation,  delirium,  vertigo,  albumi 
hepatic  enlargement,  splenic  tumor,  subicterus,  and  n*»T^^""'' 
occasional  symptoms.    In  J.  S.  Cutler 's  case,  there  was  ext  i 

tinal  ulceration;  perforation  has  been  also  reported.  ^H 

Diagnosis,— Most  errors  in  diagnosis  result  from  confu^H 
those  purpura  cases  which  are  symptomatic  of  sepsis,  heinorr 
exanthemata,  or  blood  affections.  The  difficulties  in  dlagnoai 
often  great;  in  an  aniemic  old  man,  who  suddenly  vomited  Uocx 
passed  bloody  urine,  the  diagnosis  of  purpura  was  made;  the  iU 
revealed  a  roun<l  ulcer  of  the  stomach,  and  a  papilloma  of  the  bb 
Scurvy  is  distinguished  by  its  gingivitis  and  muscular  heimirrb 
and  hcemophilia  by  reason  of  its  hereditary  fact5.    Henoch's  |M 
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is  SL  type  which  occurs  chiefly  in  children,  and  is  characterized  (a)  by 

cu  ^cuieous  lesions,  which  resemble  erythema  nodosum  rather  than 

pixx-j)ura;    (6)  by  hemorrhages  of  the  mucous  membranes;    (c)  by 

^3N^^ro-intestinal  crises  of  vomiting,  diarrhoea,  and  abdominal  pain; 

Crf)      by  pains  in  the  joints,  and  {e)  by  frequent  relapses,  often  over  a 

^ixxanber  of  years  (v.  s.  Osier's  group). 

^^Tognosis. — ^The  prognosis  is  uncertain.  According  to  Gross,  50 
I>^:k*  cent.  die.  Unfavorable  symptoms  are  sudden  onset,  high  tempera- 
t^J^^B:"^^,  and  extensive  hemorrhages.  Purpura  fiUminans,  of  which  Styler 
C 1  ^>C)6)  collected  only  14  cases,  may  be  fatal  in  24  to  48  hours.  Recur- 
^^»=i.<3e  is  not  uncommon. 

^Treatment. — ^This  has  advanced  but  little  beyond  Werlhof 's  therapy 
^^^  Saving  dilute  sulphuric  acid  rtjix,  and  quinine  gr.  v  after  meals, 
-^"^^rything  of  a  supportive  nature,  as  sufficient  nourishment,  rest  in 
t^^^i,  iron  and  arsenic,  are  helpful.  The  hemorrhages  are  arrested 
^^^"tli  difficulty,  and  the  author  doubts  the  value  of  drugs  in  their  control. 
-*-*^-«.:»pentine  and  ergot  may  be  given  (as  in  haemoptysis  q.v.).  Adren- 
^li^»::fc  solution  to  the  nose  and  mouth,  gelatin  by  mouth  (see  Next 
^^^Kztion),  and  especially  calcium  chloride  gr.  v,  t.  i.  d.,  to  increase  the 
a-gulability  of  the  blood,  are  indicated. 


(O).  HEMORBHAOIO  DISEASES  OF  THE  NEW-BORN. 

lyphilis  hemorrhagica  neonatorum  appears  soon  after  birth.    In 

e  instances  the  syphilitic  child  may  be  bom  with  hemorrhages  in 

skin,  mucosse,  internal  organs,  and  from  the  navel.    Occasionally 

p  jaundice  develops.     The  cause  is  probably  vascular  disease; 

c^ftcek  found  endarteritis,  especially  of  the  capillaries,  in  14  per  cent. 

^^^   _  J9  cases.    In  other  cases  an  added  sepsis  is  apparently  causative. 

"VfymckePs  disease,  epidemic  heemoglobinuria,  is  (a)  an  affection  of 
^*^^^  new-bom  of  unknown  causation;    (6)  it  appears  epidemically  in 
^'^^^^^)itals;   (c)  it  develops  in  the  first  four  days  of  life;   (d)  it  is  char- 
"lerized   clinically   by   fever,    gastro-intestinal    symptoms,   icterus, 
"^^pncea,  cyanosis,,  albuminuria,  methaemoglobinuria  and  large  mor- 
,^^     ^ity,  and  (e)  pathologically  by  intemal  hemorrhages,  fatty  degenera- 

^^^^,  and  splenic  tumor. 

-^_^^liforbllS  macnlosns  neonatoram  is  no  clearer  etiologically  than 

^^'^  ^rlhof  's  disease  in  adults ;  some  cases  come  under  congenital  syphilis ; 

^^liers  with  fever,  jaundice,  and  epidemic  occurrence  under  infection 

^T^jrogenic  cocci,  pneumococci,  a  bacillus  like  Friedlander's,  pyocyaneus, 

^jj^d  colon  bacillus),  and  still  others  seem  embolic,  thrombi  forming  in 

^^e  auricles  when  the  heart  is  weak  (Landau).    Injuries  to  the  head, 

^^using  hemorrhages  in  the  fourth  ventricle  and  cerebral  peduncles, 

^^d  other  vasomotor  disturbances  (von  Preuschen,  and  Pomarski) 

^Je  questionable  causes.    It  occurs  once  in  500  to  700  births. 

Symptoms. — In  the  first  week  of  life,  hemorrhages  occur  from  the 
^ave^and  mucous  membranes;  in  Townsend's  50  cases  they  occurred 
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in  the  following  frequency:  from  the  bowel  (melsena),  40  per  I 
Da%'el,  36  per  cent.;   mouth,  28  per  cent.;  stomach,  28  per  cent, 
nose,  24  per  cent.    Death  occurs  i^ithm  a  week  in  62  per  cent, 
in  78  cases,  found  the  mortality  was  55  per  cent. 

Treatment. — Iron,  ergot,  and  adrenalin  are  useless.    Diffusi 
lauts  should  be  given  when  there  i.s  a  weak,  rapid  pulse.    Injecti< 
gelatin  are  dangerous,  for  it  possibly  contains  some  ptomaini 
local  use  and  administration  by  mouth  are  safer. 


(H).  SCURVY, 


Definition*— A  general  disease,  more  often  endemic  than  spoi 
caused  by  neglect  of  hygienic  conditions,  and  characterized  by  | 
vitis,  hemorrhages,  inflammations,  cachexia  and  chronicity  of  con] 

Etiology. ^ — It  was  first  observed  in  the  Crusades,  and  was  des< 
most  fully  by  Vasco  de  Gama;  in  his  voyage  around  the  Cape  in 
33  per  cent,  of  his  sailors  were  stricken  with  scurvy.  It  has  devej 
not  only  among  sailors,  but  among  prisoners,  Canadian  lumM 
Pennsylvania  miners,  and  among  the  workers  on  the  CWcago  Dm 
Canal,  where  in  lS93-95»the  author  saw  lOOcases*  Insufficient^il 
onous,  possibly  spoiled,  food  causes  the  majority  of  cases,  samej 
in  conjunction  with  lack  of  fresh  air,  impure  water,  dan  ^  :" 
and  over-exertion;  a  lack  of  fresh  meat,  vegetables  (pot 
malic  and  citric  acids),  and  fats  predispose  to  scorbutus^  lhou| 
lack  of  no  single  group  is  solely  responsible.  The  Chicago  Ihi 
Canal  cases  were  all  Poles,  and  lived  on  coffee,  bread,  and  prii^ 
and  fresh  meat.  It  develops  principally  in  middle-aged  male9  i 
poorer  classes.  The  disease  is  becoming  le^s  frequent.  In 
Admiral  Gleary  had  2,400  cases  in  the  Enghsh  fleet,  and  in  1H41>, 
were  260,444  cases  in  Russia,  and  60,958  deaths.  It  is  st 
endemic  in  Russia,  where  it  is  regarded  as  an  infection, 

Ssmiptoms.^Scorbutus  begins  slowly,  and  progresses 
its  earliest  symptom  is  (1)  ancnnia  (cachexia  scorbutic^)* 
scaly,  pale,  lustreless,  and  may  become  pigmented.  The  mucous' 
branes  are  rather  livid,  and  the  expression  is  apathetic.  The 
findings  are  not  characteristic;  coagulation  is  slow,  the  red  cdl 
haemoglobin  are  proportionately  reduced,  and  leukocytoaas  is  m 
except  \%"ith  intercurrent  inflammution  or  severe  hemorrhage.  Ei| 
tion,  mental  depression,  muscular  weakness,  fatigue,  anorexia,  i 
tion  of  HCl  in  the  gastric  juice,  intestinal  fermentation,  con 
palpitation,  weakness  with  irregularity  of  the  heart's  action, 
functional  murmur,  and  cedema  about  the  ankles  accoc 
anaemia.  Splenic  enlargement,  albuminuria,  peptotiuria 
are  common. 

2.  Gingwiiis  begins  i^ith  turgescence  of  the  gums»  which  J 
serohemorrhagic  infiltration,  usually  noticed  first  al»c>ut 
teeth;    the  gums  are  spongy,  painful,  particularly  o«  tBting, 


^Smh^b 


I 


SCURVY  871 

rectciily,  and  may  become  so  swollen  as  to  hide  the  teeth.  Gingivitis 
is  a,l3sent  when  there  are  no  teeth  or  roots.  The  breath  is  extremely 
foetid.  In  severe  eases  the  gums  necrose,  and  bleed  profusely;  deep 
^cors,  on  healing,  leave  cicatrices;  the  teeth  may  loosen  and  fall  out, 
the  salivary  and  cervical  lymph  glands  and  tongue  may  swell.  Necro- 
*^s  oi  the  jaw  is  uncommon. 

3.    Hemorrhages  may  occur  (a)  in  the  skin,  especially  on  the  extensor 

f^-rfaces  of  the  legs;   small  hemorrhages  often  occur,  first  about  the 

ta-ix*  follicles;  they  are  at  first  small  petechiee,  but  later  become  larger 

^'^cl  stretch  the  slan.    In  less  frequent  instances,  the  first  eruption  may 

^^sernble  acne,  herpes,  or  pemphigus,  hemorrhages  appearing  later  in 

these  exanthems.    The  trunk  is  less  frequently  involved,  and  the  face 

^s  Usually  exempt.    As  the  hemorrhages  increase,  the  legs  are  diffusely 

'^^^ttled  with  red,  green,  and  black,  and  are  swollen,  tense  and  somewhat 

^^X'mer  than  normal.    Similar  stains  may  be  noted  running  upward 

*^   streaks  along  the  lymph  vessels.    Some  of  these  changes  are  due  to 

\i^    Biuscular  hemorrhages  {scorbutic  sclerosis).    They  occur  mostly  in 

^^^   calf  and  thigh,  less  in  the  buttocks,  or  abdominal  wall.    The  legs 

*^  lArge,  extremely  hard,  blood-stained,  and  later  pigmented.    As  the 

regresses  the  muscles  usually  recover  their  function,  but  in 

le  instances  ulceration  (scorbutic  ulcers),  suppuration,  muscular 

l^^^trization,  or  pressure  atrophy  and  shortening  of  the  tendons  may 

j^*^^€  permanent  deformity  and  contractures,     (c)  Mttcous  membrane 

'2  ^  ^^^<>rrhages  are  less  common  than  in  purpura  or  haemophilia,  though 

^^^^taxis  is  fairly  frequent.    In  some  cases  hemorrhages  occur  in  the 

T^^i  unctiva,  air  passages,  and  stomach,  but  in  more  cases  in  the  bowels, 

»Y^^Haps  with  intestinal  ulceration,     (d)  Of  serous  membrane  hemor- 

\^^ges,  articular  hemorrhage  (haemarthrosis)  is  the  most  frequent. 

^Xt  in  order  of  frequency  are  those  in  the  pleura,  pericardium, 

^^^toneum  and  meninges.    They  are  usually  sudden  in  onset,  extreme 

^^  degree,  and  unfavorable  in  outcome,    (e)  Parenchymatous  hemor- 

^J*^^^es  are  least  x^ommon,  as  in  the  eye-tissues,  brain,  and  other  viscera. 

^^bperiosteal  and  epiphyseal  hemorrhages  are  rare,  unless  Barlow's 

*^^<ise  is  included  (see  Next  Section).  Scorbutic  ulcers  in  soft  tissues 

^*^y  reach  the  bone,  causing  necrosis. 

.  4.  Scorbutics  are  subject  to  various  inflamm^Uions.  (a)  Painful 
^*^  swellings  are  the  most  frequent,  and  occurred  in  35  per  cent,  of 
?J^^  author's  cases,  and  chiefly  in  the  knees;  they  may  be  serous  or 
^^orrhagic,  or  in  severe  cases  the  cartilages  or  bones  may  become 
^*t>ded  and  ulcerated;  sometimes  suppuration  intervenes;  deformity 
^d  ankylosis  are  possible  sequences,  (b)  Hemorrhagic  pericarditis 
^d  pleuritis  are  very  dangerous,  (c)  Onychia,  paronychia,  choroid- 
^MS,  and  panophthalmitis  are  occasional  incidents.  Fever  is  uncom- 
*^n,  except  from  extreme  inanition  or  terminal  infection. 

Ooime  and  Prognosis. — ^The  onset  is  insidious,  the  course  chronic, 
^d  convalescence  protracted.  Most  cases  recover,  after  which  recur- 
^^ce  is  not  frequent.  Death  may  occur  (a)  from  cachexia,  and  the 
^Vtqwiy  then  shows  fatty  degeneration  of  the  heart,  liver,  and  blood- 
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vessels;  (6)  from  profuse  hemorrhages,  into  the  pleura,  pericardia^ 
gastro-intestinal  tract,  or  rarely  into  the  brain,  or  meninges;  (c)  from 
infections,  as  dysentery,  pleurisy,  pneumonia,  or  septicopyternia,  prob* 
ably  of  the  terminal  type,  and  promoted  by  the  reduced  physiological 
resistance. 

Diagnosis,™ The  diagnosis  is  usually  made  without  difficulty  from 
(a)  the  antL-mia  or  cachexia,  (6)  gingivitis,  (c)  tendency  to  hemorrhage, 
and  (d)  infjammation,  (e)  the  chronic  course,  and  {/)  the  temporary 
nature  of  the  condition  (as  contracted  with  the  most  permanent  ten- 
dency to  hemorrhage  in  hiemophilia)* 

Treatment* — (a)  Hygienic;  avoidance  of  "cured**  or  smoked  foods 
is  both  prophylactic  and  curative.  In  Xansen  's  polar  expeiUtion,  which 
lp.sted  three  years,  not  one  case  of  scurvy  developed.  His  meats  were 
cooked,  and  plenty  of  cooked  and  raw  fruits  and  vegetables  were  used*  ^ 
Berries,  sauerkraut,  potatoes,  radishes,  cress,  apples,  oranges,  and  .^^ 
lemons  are  especially  valuable*  A  monotonous  dietary  is  particularly-^^- 
to  be  avoideiL  ib)  The  anwmia  (<j.ik)  should  be  treateil  by  strychnine*.  ^^ 
quinine,  iron,  and  arsenic.  Yeast  5U  two  or  three  times  daily,  i^  J^ 
recommended,  (c)  The  gingivitis  is  treated  by  occasional  local  applica 
tioos  of  silver  nitrate  (lU  per  cent.)*  Cocaine  may  be  painted  on  tb 
gums  before  meals,  so  that  the  patient  may  be  able  to  eat,  but  gres 
care  in  its  use  must  be  taken,  lest  the  habit  be  contracted,  or  to 
symptoms  develop,  (d)  Symptc^m^tic  trealment;  hemorrhage  is  beni^» 
fited  by  rest  only.  Stimulation  is  required  in  intercurrent  p^ 
anil  pleuritis*  Drastic  cathartics  are  to  be  avoided.  Coi  ^ 
arthritis  necessitates  re^t  and  the  application  of  cold,  but  rarely  aspire 
tion  or  drainage. 


(I).  INFANTILE  SOWRVT— BARLOW'S  DISEASE. 

MoUer  (1852-62)    described  the  affection  as  acute  rhachitis* 
Ingerslev  (1871),  Jalland  (1S73),  Cheadle  and  Gee  (1878),  but 
ticularly    Barlow    (1883),   described   a   cachexia   i^ith    hemorrhai^ 
which  occurred  in  the  very  young.     De  Bruin  observed  61  cases 
Holland  in  1893.     In  1898, '379  cases  were  collected  in  the  Vni 
States. 

Etiology. — Unlike  scurvy  in  adults,  the  hygienic  conditions  are 
In  80  per  cent,  of  rases,  and  it  occurs  largely  in  the  Wtter  clas 
(a)  The  obvious  cause  is  feeding  with  malted,  condensed  or  cooftf^  ^^ 
milk  or  baby  foods;  these  foods  lack  some  unkno^^Ti  substance  wtmi  -^^ 
is  essential  to  health*     The  malady  is  very  rare  in  breast-fed  infax*  **. 
In  713  cases  (S*  Weiss,  1905)  only  20  or  2.5  per  cent,  occurred  in  inf»-r^»t« 
at  the  breast*     (6)  Ninety  per  cent,  of  cases  occur  between  the  sjjc^^ 
and  twelfth  month  (Heubner's  and  Neumann's  94  cases). 

Symptoms* — ^l^'hese  are  not  always  t)T>ical;  there  may  be  anven^  i* 
("cachexia'*)  without  hemorrhages,  or  hemorrhages  without  aniein?"^* 
though  in  typical  cases  they  occur  together. 
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!•  SvbperiostecU  hemorrhage  is  the  leading  symptom.    There  may 

be  at  first  some  vague  symmetrical  swelling  over  the  epiphyses,  which 

I&^er  becomes  more  obvious,  though  no  real  oedema  is  noted.    There 

13   pain  and  tenderness  usually  in  the  thighs  or  legs,  which  are  drawn 

ux>,    flexed  or  everted,  immobile  and  semiparalytic  (pseudoparalysis). 

A^t,     Autopsy,  the  anatomical  findings  are  subperiosteal  hemorrhages; 

^'     c^olloid  and  fibrillar  alteration  in  the  marrow  of  the  diaphyses; 

^►nr^^ist  of  ossification;  decrease  of  the  osteoblasts;   rarefaction  of  the 

"<>:■:»«,  sometimes  leading  to  fractures   (spontaneous  or  after  slight 

^^"^^xama),  or  to  epiphyseolysis  (usually  at  either  end  of  the  femur  or 

*1^^    upper  end  of  the  tibia);  the  joints  are  normal.    Seventy  per  cent. 

5^^     "the  lesions  is  in  the  thigh,  24  per  cent,  in  the  leg,  and  6  per  cent. 

*-*^    ^lie  orbit;  the  arms,  ribs,  spine,  skull,  sternum,  and  scapula,  are  not 

^^^"t^^n  involved.    Rib  involvement  results  in  depression  of  the  sternum. 

S .  The  cachexia  is  evidenced  by  the  anaemia  (usually  moderate  and 

^^^  ^^Xietimes  attended  by  slight  lymphocytosis),  sallow  skin,  asthenia, 

^LOrexia,  constipation,  irregular  temperature  (in  66  per  cent.)  or  sub- 

'mal  registration  and  the  almost  invariable  severe  sweats. 

^.  Gingivitis  is  noticed  when  the  teeth  have  already  erupted  or 

about  to  erupt.    In  73  cases  (Heubner  and  Neumann),  the  gums 

^x^  normal  in  but  15  per  cent. 

-4.  Other  symptoms  embrace  hemorrhages  in  the  skin  in  15  per 
-x^t.,  from  the  kidneys  in  9  percent,  (hemorrhagic  nephritis),  and 
•«ly  in  the  conjunctivae,  muscles,  stomach,  bowels  or  meninges.   The 
^P^l^en  is  rarely  swollen. 

^Diagnosis. — Diagnosis  is  not  difficult,  after  one  typical  case  has 
seen;  it  is  based  upon  the  etiology,  subperiosteal  hemorrhages, 
Lgivitis  and  anaemia  (cachexia).  Confusion  with  genuine  paralysis 
*^  ^unnecessary,  for  the  immobility  is  voluntary  to  escape  the  pain  of 
^^c:>vement.  Syphilitic  bone  disease  (syphilitic  pseudoparalysis  or 
^^^^  Trot's  disease)  is  rather  similar  as  to  the  crepitus,  epiphyseolysis 
^;*^ri  pain,  but  other  syphilitic  stigmata  or  scorbutic  symptoms  are 
S^^nerally  present. 

Prognosis  and  Treatment. — Proper  treatment  secures  marked  and 
***^jnediate  improvement  in  the  great  majority  of  cases.  Death  is 
^^^ common;  in  unfavorable  cases,  it  occurs  in  the  third  or  fourth 
^*^<:3nth  of  the  disease. 

The  diet  consists  of  raw  cow's  milk,  potato  pur^e,  and  beef  juice 
^^^^t  broth  or  extracts);  orange  juice,  apple  sauce,  pears,  cooked 
^^^j-ries  and  spinach  are  most  beneficial.  Treatment  by  drugs  is  gen- 
^^'^^y  superfluous. 

(J).  HilMOPHILIA. 

Definition. — ^A  congenital  and  hereditary  affection,  characterized  by 
^^sfldent  coagulability  of  the  blood,  and  a  consequent  tendency  to 
^^uiious  profuse  hemorrhages,  which  are  spontaneous  or  traumatic, 
^^d  are  most  difficult  to  arrest. 
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Etiology, — ^Its  real  cause  is  unknown,  and  the  few  patli 
clianges  described  in  the  blood  and  the  bloodvessels  are  ini.i. 
factors.    Sahli  believes  that  there  is  an  hereditary  deficiency  in  t 
fibrin-formiog  substances  (thrombokinase),     (a)  Heredity  is  the  od^ 
clear  etiolofjical  fact,  which  Fordyce  noted  in   1784;  as   GrHiiiltdi 
remarks,  haemophilia  is  **the  most  hereditary  of  all  hereditary  disease:!^ 
Osier  quotes  Brown  as  observing  haemophilia  through  seven  generatiai 
Sometimes  a  generation  may  be  exempt.     (6)  Broadly  speaking,  t 
armies  of  the  '* bleeder  families'*  are  the  "bleeders/*  and  the  female 
transmit  the  disease  to  their  male  offspring  without  manifesting  tl; 
disease  themselves.    In  200  families  of  **  bleeders/'  Grandiclier  foui 
6(K*  easels  in  males,  and  48  in  females  (8  per  cent*);  Stahel  in  1^^* 
families  found  only  24  cases  in  males.    In  the  Mampel  family^  6t^ 
reported  by  von  CheUus  in  1827,  Lossen  (1905)  fomid  212  membe 
of  which  111  were  males;   of  these  exactly  one-third  were  bleedei 
and  48.7  per  cent,  of  the  male  bleeders  died  of  hemorrhage;  none  ^ 
the  females  were  bleeders  and  all  transmission  of  the  disease  occu 
through  the  women,    (c)  The  disease  occurs  most  frequently  in 
many,  England,  North  America  and  France,  Consanguinity  and  fami 
tendencies  (gout,  rheumatism,  or  tuberculosis),  have  been  sugge?^' 
as  causes.     **  Bleeders'*  are  generally  healthy  individuab  with 
delicate  skins. 

S3miptom3. — In  75  per  cent,  of  cases^  hemorrhages  develop  in  the 
tvm  yearn  of  life;  rarely  do  they  first  appear  after  pul>erty  or  in 
third  decade,  though  isolated  observations  are  recorded  of  perso 
haying  their  first  hemorrhages  after  the  seventieth  year-  The 
rhages  are  spontaneous  or  traumatic;  they  most  often  occur  as  cm\ 
lary  oozing  from  a  mucous  surface;  deep  interstitial  bleeding  is 
unusual.  They  are  copious  and  hard  to  still.  Epistaxi.^  is  the 
common  (50  per  cent,);  hemorrhages  from  the  gums  (12  per  ceol 
intestine  (12  per  cent.),  lungs,  kidneys  and  stomach  (ejw^h  6  per  eeii 
areTJnext  in  frequency.  Uterine  hemorrhage  and  arthropatfaifii 
not  infrequent.  According  to  Konig,  the  joint  findings  are  («)  ^^^ 
htemarthros,  with  pain,  swelling  and  fluctuation;  (5)  then  panarthTit/^J^ 
whose  gross  pathology  resembles  tuberculous  arthritis,  with  flexioo  ^ 
the  joint;  (c)  regression,  or  ankylosis  and  deformity,  which  ni' 
resembles  arthritis  deformans*  The  knees  and  elbows  are  most 
affected.  Subcutaneous  hemorrhages  may  occur.  The  first  W 
ing  may  occur  from  the  navel,  or  may  result  from  vaccina! 
extraction  of  teeth,  circumcision,  from  a  trifling  prick  or  ctit«  fi 
delivery,  or  from  rupture  of  the  hymen  on  the  wedding  night 
various  attacks,  one  part  after  another  may  bleed  or  the  hiroiopiul) 
disposition  may  be  confined  to  one  part,  as  a  kidney  (renal  hs^iopbiliaC 
Harmophilia  differs  from  purpura,  in  that  the  bleeding  seldom  ocsctti 
into  a  serous  membrane  (excepting  the  joints),  or  into  the 
The  amount  of  blood  lost  may  be  enormous,  and  in  one  ou^  a: 
to  24  pounds  in  eleven  days.    The  coagulation  test  of  the  Uood  wm\ 
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sho^w  that  coagulation  is  delayed  to  thirty  or  forty-five  minutes  (Wright) ; 
tlie  clot,  when  formed,  is  porous. 

Of  general  symptoms,  there  are  few  except  changes  in  the  joints 
Clik.e  those  in  subacute  rheumatism),  a  neuropathic  tendency  (neuroses 
ci.ncl  neuralgia,  particularly  of  the  fifth  nerve),  and  anaemia  (though 
haeisiophilics  tolerate  loss  of  blood  better  than  other  individuals,  show 
it   l^iss,  and  recover  from  it  more  readily). 

IDiagnosis. — The  diagnosis  may  be  for  a  time  uncertain,  when 
hexxnorrhage  develops  after  an  operation,  or  occurs  from  one  organ  only, 
a^  the  kidney.  The  family  history  clearly  stamps  the  affection,  and 
resKiily  differentiates  it  from  scurvy,  purpura  and  hemorrhages  in  the 
ne^^-bom. 

^^Ognosis. — ^The  prognosis  is  grave.    Any  hemorrhage  may  prove 

f&tstl.    Sixty  per  cent,  of  cases  die  before  the  eighth  year,  and  only  11 

pox*  cent,  reach  the  twenty-second  year;  if  middle  life  is  reached,  the 

dsLEiger  gradually  lessens.     It  is  more  favorable  in  girls,  despite  the 

«ti>j>arent  menstrual  dangers.     De  Bons  (1905)  found  69  excessive 

Hexnorrhages  among  150  deliveries  in  heemophilic  women;  he  believes 

pi^'^gnancy  has  a  rather  favorable  effect  on  the  disease.    De  Lee  has 

i?^J>orted  premature  detachment  of  the  placenta  in  haemophilia.    The 

rudimentary  or  local  forms  are  more  favorable  than  general  haemophilia. 

Treatment. — 1.  Prophylaxis. — Grandidier  lays  down  the  following 

XTxl^s:   (a)  women,  with  an  haemophilic  family  tendency,  whether  they 

«wr^  "bleeders"  or  not,  should  not  marry.    (6)  Men,  if  not  "bleeders'' 

th.^mselves,  may  marry,   (c)  Men  should  not  marry  when  their  family 

liistory  indicates  that,  male  "bleeders"   have  begotten  haemophilic 

children.    It  is  obvious  that  in  haemophilic  families,  general  measures 

to    elevate  the  physiological  resistance,  and  avoidance  of  trauma  or 

any  but  life-saving  operations,  are  indicated.     Vaccination  is  rarely 

contra-indicated. 

2.  Oontrol  of  Actual  Hemorrhage. — ^This  is  almost  impossible,  (a) 
TVounds  should  be  cauterized  or  enlarged,  as  Fordyce  discovered  that 
in  lisemophilics  large  bleed  less  than  small  wounds.  Other  surgical 
l^^Mnostatic  measures  need  not  be  further  considered.  The  Esmarch 
^^nstrictor  controls  some  hemorrhages  of  the  extremities.  (6)  Styptics,' 
^  Monsell's  solution,  or  tannic  preparations,  are  useless,  (c)  Adren- 
*™,  locally  and  internally,  has  no  apparent  afiFect.  (d)  Calcium 
chloride  is  somewhat  more  beneficial,  grs.  iij  to  v  t.i.d.  should  be 
pvea ;  it  should  be  given  intermittently,  because  protracted  adminis- 
*^tion  decreases  the  coagulability  of  the  blood,  (e)  Gelatin  may  be 
8^ven  by  mouth  or  in  unusually  severe  hemorrhages  by  sub-cutaneous 
^ftiaion  (v.  Hemorrhages  of  the  New-born).  (/)  Saline  cathartics 
?k^  Sometimes  apparently  eflBcacious,  possibly  by  diverting  blood  from 
^^  seatH)f  hemorrhage,  (g)  Very  acute  anaemia  necessitates  injection 
^^  Salines  under  the  skin;  when  the  hemorrhage  is  over,  regeneration 
?•  the  blood  is  remarkably  rapid,  (h)  Joint  involvement  is  treated 
^y  test,  immobilization,  and  rarely  aspiration. 


SECTION  VII. 


DISEASES  OF  THE  DUCTLESS  GLANDS. 


(A).  DISEASES  OF  THE  SUPEAEENAL  GLANDS. 

ADDISON'S  DISEASE;  OTHER  AFFECTIONS  OF  THE  SUPRA- 
RENAL OLANDS. 

Definition. — ^A  disease  characterized  (a)  pathologically  by  lesions 
(usually  tuberculous)  in  the  adrenal  glands  or  by  degenerative  changes 
in  the  adjacent  abdominal  sympathetic  ganglia,  and  (b)  clinically  by 
langor,  muscular  and  mental  adynamia,  digestive  disorders,  pigmen- 
tation of  the  skin  and  a  fatal  issue. 

Etiology. — 1.  Suprarenal  disease  was  first  associated  pathologically 
with  melanoderma  by  Addison,  in  1855.     By  far  the  most  common 
lesion  is   (a)  chronic  fibrocaseous  tvherculosis  of  the  adrenal  glands; 
the  tubercles  of  the  adrenal  glands  are  usually  bilateral,  destroy  most 
of  the  suprarenal  structure,  and  frequently  involve  the  semilunar  ganglia 
and  solar  plexus  by  their  attendant  formation  of  connective  tissue;  in 
lare  cases  only  is  the  adrenal  tuberculosis  primary,  though  cases  were 
recorded  by  Symes  and  Fisher;  there  is  usually  a  primary  focus  in  the 
hmgs  (in  over  60  per  cent.),  in  the  genito-urinary,  alimentary  or  glandu- 
lar system.     (6)  Less  common  are  tumors,  simple  atrophy,  fibrous 
induration  (usually  tuberculous),  cirrhosis  (26  cases  recorded),  gumma, 
amyloid  degeneration,  acute  inflammation  (as  by  contiguity  from  peri- 
nephric abscess),  acute  hemorrhage,  embolism,  echinococcus,  traumatic 
imioma,  or  other  very  rare  lesions.     In  what  way  suprarenal  lesions 
pioduce  Addison's  mdaama  suprarenale  is  still  a  disputed  question,  for 
em  knowledge  of  adrenal  physiology  is  incomplete.    It  seems  (i)  that  the 
C^ds  contain  a  substance  (sphygmogenin)  which  maintains  vascular 
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tonus,  and  stimulates  the  vasomotor  centres  and  nerv< 
and  respiration;  when  secreted  in  excess,  as  in  hypemephrt 
blood  tension  may  be  much  elevated  (Fraenkel,  Neusser,  \ 
and  this  may  induce  cerebral  hemorrhage;  (ii)  the  glands  ap 
elaborate  a  substance  which  i.s  necessary  to  life;  this  internal  i 
probably  renders  less  toxic  some  substances  produced  by  othei 
e,g.^  the  ** fatigue  stuffs"  of  muscle  metabolism.  Chemically 
mogenin,  pyrokatechiii,  neurin  and  lecithin  have  been  foun< 
holds  that  the  active  glandular  substance  is  epinephrin. 

There  are,  however,  cases  of  Addison's  disease,  in  which  the  i 
are  normal  Le win's  statistics  from  500  cases  are  as  foU 
typical  cases,  the  adrenals  are  diseased  in  88  per  cent-  and  ap 
sound  in  12  per  cent.;  on  the  other  hand,  disease  of  the  adi 
attended  by  pigmentation  of  the  skin  in  72  per  cent.,  and  uni 
by  it  in  28  per  cent.  There  is  no  wholly  satisfactory  explaofl 
such  cases.  Perhaps  compensatory  hjT>ertrophy  or  accessor 
may  prevent  symptoms  in  some  cases  of  adrenal  disease 

2.  The  adjacent  sympathetic  structures — the  solar  plex 
lunar  ganglia, — may  be  involved  directly,  or  indirectly 
changes  in  the  adrenals,  and  pressure  from  contiguous  aneu 
lymphomata.  Pigmentary  atrophy,  hyaline  degeneration  aa 
cell  infiltration  of  their  vessels,  and  degeneration  extending 
to  the  cord,  or  downward  along  the  nerve  fibers  have  been  dl 
Some  writers  explain  Addison  ^H  disease  as  a  disease  of  the  sym 
system,  though  others  endeavor  to  reconcile  conflicting  facts  b; 
ing  that  there  is  decreased  adrenal  activity  and  also  syin 
disturbance. 

3.  Minor  etiological  factors  are  (o)  age;  most  cases  occur 
the  fifteenth  and  fortieth  years;  the  youngest  patient  recordc 
congenital  case,  and  the  oldest  one  was  eighty  years;   (fe)  sexi 
cent,  occurs  in  males;   {c)  socml  status;  90  per  cent*  is  fomi( 
laboring  classes. 

Symptoms,— 1.  Marked  physical  and  mental  adynamia  h 
the  initial  symptom  and  persists,  with  increase  after  possiblt 
sions,  from  onset  to  death.  The  insidious  langor,  weakness,! 
lack  of  initiative  and  muscular  relaxation  contrast  sharply  1 
healthy  appearance  of  the  patient,  at  least  in  the  early  stages* 
symptoms  are  probably  toxaemic,  partly  from  reduced  interni 
tion  and  partly  from  the  tuberculous  lesion.  Obstinate  c 
somnia  and  headache,  and  somewhat  later  attacks  of  vertigo,  i 
spots  before  the  eyes  and  syncope  are  frequent.  The  int< 
functions  are  somewhat  weakened,  neuralgias  occur  in  the  epigi 
intercostal  spaces,  back  and  extremities,  periodic  attacks  of  irr 
are  frequent,  and  the  deep  reflexes  are  usually  somewhat  redu 

2.    DigeMive  symptoms  generally  appear  next.    The  tongue 
what  coated  and  moist ;  there  are  anorexia,  thirst,  a  sense  of  al>^ 
fulness  or  pressure,  eructations,  and  sensitiveness  over  the  at 
Paroxysmal  pains  in  the  epigastrium  or  back  radiate 
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int€>  the  chest;    they  resemble  tabetic  crises  and  are  most  severe. 

V'amiiing  is  the  most  distressing,  ominous,  and  intractable  alimentary 

symptom;  it  may  follow  eating  or  occur  independently  of  it.    Though 

at  first  intermittent,  it  later  hastens  the  fatal  issue.    Early  constipation 

gi  vos  way  to  terminal  diarrhoea. 

3.  Pigmentation  (melanoderma,  bronzed  skin,  meUisma  suprarenale) 
de^velops  after  the  adynamia  and  alimentary  disturbance.    Its  cause  is 
ol>scure;  Neusser  refers  it  to  involvement  of  the  sympathetic  nerves 
or   ^nglia.    It  is  found  in  the  deep  layers  of  the  rete  Malpighii,  to 
iK^Iuch  it  is  apparently  brought  from  the  blood  by  leukocytes.    At  first 
the  Mn  has  a  dirty,  yellow-gray  color,  and  small  areas  appear  which 
gprauiually  fuse,  and  then  slowly  become  darker  and  more  diflFuse; 
extended  pigmentation  may  occur  with  focal  areas  of  deeper  dis* 
coloration.    Pigmentation  develops  particularly  (a)  where  it  is  nor- 
BEUilly  deepest,  as  about  the  nipples,  anus  and  genitalia;    (6)  where 
pressure  or  friction  is  greatest,  as  over  folds  of  the  skin,  over  the 
clavicle,  spine,  ischia,  scapulae  or  waist  (from  belts  or  corsets);    (c) 
^^here  there  is  exposure  to  the  sun,  as  in  the  face,  neck  or  arms;   (d) 
^^here  accidental  irritation  occurs,  as  by  blistering,  eczema  or  parasitic 
J^ffections.    The  soles  of  the  feet,  palms  of  the  hands,  nail-beds  and 
'^Wrare  seldom  stained.    Previous  scars  may  or  may  not  be  stained; 
?J^iiaetimes  they  are  surrounded  by  a  zone  of  deeper  discoloration. 
The  skin  is  dry,  is  sometimes  bathed  with  profuse  perspiration  and 
^^y  have  a  fish-like  odor.    Scattered  spots  of  pigment  may  atrophy 
£^tiligo)  and  impart  to  it  a  strange  appearance.    The  mueous  memr- 
^^ne  of  the  lips,  gums,  cheek  and  palate  also  show  pigmentation,  but 
^^Ually  later  than  the  skin.    The  spots  and  horizontal  ink-like  stains 
^^    the  cheek  where  the. teeth  touch  it  are  particularly  of  diagnostic 
^^Itie.    The  conjunctivae  are  pearly  white,  and  are  usually  said  to 
*^    exempt,  though  frequently  small  aggregations  of  pigment  can  be 
®^^ii  on  careful  examination  (Leva).    Staining  of  the  larynx,  nymphse, 
^^gina,  glans  penis,  serous  membranes  and  internal  organs  is  infre- 
quent. 

4.  Other  findings  embrace  the  following:  (a)  The  heart  shares  in  the 
S^ixeral  adynamia;  it  frequently  shows  brown  atrophy  at  autopsy;  its 
jpt^es  and  apex  are  weak.  Pain  over  the  heart  is  frequently  reflected 
f^^^m  the  abdomen;  palpitation  and  dyspnoea  are  common,  but  func- 
^^Hal  murmurs  are  rare.  The  pulse  is  compressible  and  somewhat 
^^Oelerated,  seldom  slow  or  arrhythmic.  The  peripheral  vessels  and 
*  ■Nominal  aorta  pulsate  actively.  Atheroma  is  common,  even  in  young 
^^fcjects  (Koltsko).  (6)  Ancemia  was  considered  characteristic  by 
"^^dison,  though  Nothnagel  and  others  have  demonstrated  its  infre- 
^'^cncy;  in  a  recent  case,  the  writer  observed  a  red-cell  count  of  2 
^^llion.  Increase  in  the  red  cells  (polycythjemia  rubra),  and  in  the 
^^moglobin  results  from  concentration  of  the  blood,  which  is  due  to 
^^tniting  and  diarrhoea.  The  lymphocytes  are  somewhat  increased,  (c) 
;^^Jie  lymph  nodes  and  Peyer's  patches  are  sometimes  hyperplastic. 
^^*he  spleen,  thyroid,  thymus  and  pineal  glands  are  often  enlarged. 
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gia;  {€}  pigraentanoTi  or  tne  sicm  ana  oTai  mticosn; 

ness  and  (e)  the  chronic  lethal  course. 

As  Addison's  disease  usually  indicates  the  presence 
the  advisability  of  injecting  tuberculin  may  be  considered 
however,  may  easily  occur  from  tuberculosis  in  other  tissi 
tumors  may  cause  metastases  in  the  brain  or  (like  tumors  a 
prostate  and  mamm^),  in  the  long  bones,  skull  and  spiiH 

Clinical  Course. — The  cardinal  symptoms  de^scribed  pii 
with  occasional  interniissioos,  and  in  nearly  all  cases, 
after  a  year  or  two;   the  terminal  symptoms  are  often  1 
may  be  tielirium,  hallocinations,  convulsions,  in  coercible 
diarrhtea,  irregylar  respiration,  small  pupils,  occasional 
ingitic  symptoms  and  finally  collapse  and  coma*     Thi 
vary:   (a)  acute  eases  may  resemble  typhoid,  digestive  dil 
poisoning;    (b)  chronic  cases   sometimes   last  ten  or  ti 
(c)  sudden  death  may  occur  before  pigmentation  develoj 
renal  lesion  at  autopsy  disclosing  an  anomalous  type  {fo 
Addison's  disease;    id)  the  course  may  be  modified  by 
intestinal  tuhereulosis, 

Difierentiation. — Pigmentation  occurs  in  numeroii 
(a)  poisonings  by  silver  (argyria),  in  which  the  reduce 
a  gray  deposit  in  the  extracellular  tissue  of  the  skin,  sweat 
junctiva  and  nail-beds;   by  arsenic^  which  seldom  stainaw 
in   pellagra,  which  is  endemic  and  intennittetjt  in  occt 
exacerbations  in  the  spring  and  fall,  is  preceded  by  erytl 
associated   with   tuber<:*ulosis,   but  with  eosinophilia,  n 
voracious  appetite  and  is  exempt  from  mucous  memb^ 
tation   (Neusser).     (b)  Chronic  icterus  (which,  howe^ 
sclera?  and  urine),  cyanosis  (arteriosclemsis  and  heiirti 
sometimes  pigmenting  the  oral  mucosa),  various  phj 
mentations,  and  dirt  and  parasites  as  in  tramps  (vagal 
Abdominal  diseases,  dyspepsia,  gastric    ulcer,  tumc 
phomata,  and  Hodfikin's  disease),  hypertrophic . 
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exophthalmic  goitre  or  rarely  scleroderma.    In  these  conditions,  pig- 
mentation of  the  oral  mucosa  is  rare. 

^Creatment. — l.  Supporting  and  Tonic. — Absolute  rest  is  imperative 

bec^ause  of  exhaustion  and  proneness  to  lethal  syncope.     Alcoholic 

stiixiulation  is  poorly  tolerated.    Careful  feeding  is  necessary  because 

of    the  sensitiveness  of  the  stomach  and  bowels.    Strychnine,  arsenic, 

nitx-oglycerine,  faradization  and  galvanization  may  be  given. 

2.  Symptomatic. — Narcotics  for  pain,  gastric  sedatives  for  vomiting 
Cv.  Gastritis),  astringents  and  opiates  for  diarrhcea  {v.  Enteritis) 
sl^oiild  be  administered;  strong  cathartics  are  always  contra-indicated, 
fox*  they  may  precipitate  fatal  collapse;  one  case  in  the  Cook  County 
Hospital  died  suddenly  after  taking  a  dram  of  compound  jalap  powder. 

3,  Organotherapy. — ^Adrenal  extract  by  mouth  has  surely  helped 
soxne  cases  and  apparently  arrested  the  development  of  others  (Oliver, 
Sc^nsom,  Lloyd,  Jones,  Osier,  Ringer,  Langlois,  Dupaigne).  In 
Adam's  review  of  97  cases,  one-third  were  benefited,  and  one-sixth 
recovered.  The  medullary  portion  of  the  gland  is  best.  It  may  in- 
<2rease  the  vascular  and  muscular  vigor  or  even  lessen  pigmentation. 
Some  practitioners  advocate  the  hypodermatic  administration  of 
*cli-enalin  chloride,  3j  of  1  to  1,000  in  salt  solution,  on  alternate  days. 
Some  advanced  cases  are  unfavorably  affected  by  organotherapy. 


Other  affections  of  the  suprarenal  glands  are  of  slight  cUnical  inter- 
est,   (a)  In  developmental  anomalies,  the  glands  are  sometimes  absent 
or    hypoplastic,  chiefly  with  other  defects,  as  encephalocele,  etc.    (b) 
HCypertrophy  in  one  gland  may  compensate  for  hypoplasia  in  the  other. 
8%ij)emumerary  glands  are  not  uncommon,     (c)  Atrophy  is  usual  in 
advanced  age.    (d)   Degenerations  embrace  the  parenchymatous,  fatty, 
hyaline  and  amyloid  types,     (e)  Circvlatory  disorders  are  hypercemia, 
embolism,  thrombosis  and  hemorrhage,  which  latter  may  occur  in 
trauma  in  the  new-bom,  tumors,  inflammation  and  the  hemorrhagic 
di&thesis.     (/)  Inflammation,  acute  and  chronic,  is  uncommon,     {g) 
Oranulomaia,  chiefly  syphilitic  and  tuberculous,  are  rarely  primary. 
ih)  Tumors,  carcinoma,  sarcoma  (20  recorded,  Affleck  and  Leith), 
^nd  hypernephroma  (v.  Kidney  Tumors)  are  chiefly  of  anatomical 
importance.     In  23  published  operations,  the  mortality  was  50  per 
^nt.,  recurrence  developed  in  21  per  cent.,  and  29  per  cent,  recovered 
(m  nine  months  to  six  years).    At  the  Johns  Hopkins  Hospital,  three 
humors  of  the  suprarenal  glands  were  successfully  operated  on  (Osier). 
V*)  Parasitic  disease  (echinococcus)  is  extremely  infrequent. 
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(B).  DISEASES  OF  THE  SPLEEN. 

Lesions  of  the  spleen  are  usually  secondary. 


AOITTE  SPLENIC  TUMOE. 

This  occurs  (a)  in  acute  infections,  due  either  to  the  local  actioi: 
microorganisms    and    their   toxins,   or  to   toxaemic   paralysis  of 
splanchnic  nerve,  which   normally  controls  the  vascular   supply 
the  organ;   it  is  most  common  in  typhoid,  malaria,  recurrent  fe 
and  septic  conditions;   (6)  in  acute  stasis,  usually  from  portal  obstr^i- 
tion  ;  and  (c)  in  embolism  (vA,)  and  trauma.    Symptorm  are  infr 
murh  pain  usually  indicates  involvement  of  the  capsule  (pen 

On  objective  examination:    (a)  The  spleen  may  sometimes  be      

during  deep  inspiration,     (6)  Palpation  alone  is  wholly  reJiable.     -^ 
the  bimaruial  method  and  with  the  examiner  sitting  at  the  rijtcht    ""^^ 
of  the  patient,  the  edge  of  the  spleen  comes  in  contact  w*  '     *     '* 
and  slips  sharply  down  below  them;    splenic  crenatioi 
palpable.     A  palpable  spleen  always  indicates  enlargement,  or  mu 
less  often,  downward  dislocation  by  pleurisy »  emphysema »  pueuiii^ 
thorax  or  thoracic  tumor,    (c)  Percussion,  which  is  valuable  in  oud  ~ 
ing  the  upper  splenic  le%^el,  is  unreliable  in  determining  enli 
for  confusion  with  fiecal  accumulations  is  frequent. 


OHRONIO  SPLENIC  TUMOR. 

Chronic  enlargement  is  symptomatic  of  (a)  chronic  infectioiis, 
malaria,  tuberculosis  and  syphihs,   (b)  continued  portal   stAsis,  <i 
repeated  embolism^  (d)  blood  affect  ion  s»  as  leukieniia.  pseudolcukiraii^ 
or  splenic  amemia,  and  (e)  rickets,  amyloidosis,  neoplasms,  cyst%  polr 
cythiemia  (v.L),  arthritis  deformans  and  chronic  acetanilide  poiaociii 


EMBOLISM. 

Embolism  occurs  frequently  in  the  spleen,  because  of  the  widr  aitcriei 
and  slow  current;  it  ranks  second  in  frequency  to  kidney  emboUsm. 
It  usually  develops  in  the  course  (»f  acute  endocaniitis,  chronic  %*mlvular 
lesions  or  arteriosclerosis  and  seldom  follows  local  lemans  ^s  mnm 
thrombosis  or  splenic  vein  thrombosis.  The  symptoms  vaty  aoiae 
what  as  the  embolus  is  simple  or  infective;   su<'  ill,  fever,  pfttn 

in  the  side,  acute  splenic  tumor  and  perisplenitis  i  may  develon. 

which  with  a  cause  or  embolic  symptoms  in  other  ory^an^  ju 
diagnosis  of  embolism*     Frequently  no  distinctive  s^-mptoms  iiciruT. 
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If  septic,  STmptoms  of  abscess  may  be  present  (v.i.).    Treatment  is 
wholly  symptomatic. 


AB80ES8  (SPLENITIS  APOSTEMATOSA). 

Abscess  of  the  spleen  may  result  from  embolism,  trauma  or  invasion  by 
contiguity.  Swelling,  pain,  perisplenitic  friction  or  possibly  unevenness 
of  surface  or  fluctuation  may  mark  its  development.  It  is  more  often 
hidden  by  the  symptoms  of  the  causal  focus.  It  may  rupture  into 
the  pleura,  kidney  or  peritoneum.  Aspiration  may  determine  the 
diagnosis,  and  surgical  evacuation  is  then  indicated. 


PERISPLENITIS. 

Tbis  a£Fection  may  be  primary  or  secondary,  simple  or  suppurative, 
^i^^solated  lesion,  or  part  of  a  chronic  peritonitis  (see  *' Icing  Liver," 
^^-^BiiONic  Perihepatitis).  It  usually  accompanies  the  various  splenic 
^yections  already  enumerated.  Without  local  peritonitic  friction  its 
***^gnosis  is  impossible.    There  is  no  efficient  therapy. 

ABITLOID  SPLEEN. 

Its  etiology  is  considered  under  amyloid  liver  and  kidney.  Patho- 
lopieally  its  two  types  are  (a)  the  sago  spleen,  in  which  there  are  amy- 
loid deposits  in  the  vessels  of  the  Malpighian  tufts  and  (b)  the  more 
*°^Portant,  diffuse  amyloid  infiltration.  It  is  diagnosticated  by  (i) 
"^^  etiological  factors,  (ii)  its  usually  large  size,  hardness,  smoothness 
•^d  thick  edge,  and  (iii)  coincident  amyloidosis  of  the  liver  and  kidneys. 


SPLENIO  ANiBMIA. 

Splenic  ansemia  (v.  Diagnosis  of  Pseudoleuk.emia).  Springthorpe 
observed  six  cases  in  one  family.  Umber  advises  operation  in  every 
^*^»  because  he  believes  that  the  spleen  destroys  the  red  cells.  The 
^^■^ys  have  been  of  therapeutic  value. 


TUMORS  AND  GTSTS. 

New  growths  are  very  infrequent.  They  are  more  often  secondary 
tb*ft  primary.  They  include  carcinoma,  sarcoma  (of  which  19  pri- 
lD*iy  cases  were  reported  by  Adolph,  1905),  enchondroma,  and  lymphan- 
gi^.  They  are  rarely  differentiated  from  splenic  antemia  and  like 
iActions.    The  chronic  endothelioma  of  Gaucher  clinically  resembles 
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splenic  anaemia;    pathologically,  large  endothelial  cells  replace 
splenic  tissue;  this  can  be  seen  under  the  microscope  or  macro«copicn Vl 
as  in  Stengers  case, 

Echinococcus  cysU  are  found  in  but  0.2  to  3  per  cent,  of  echinuc^occ:^^ 
disease,  and  usually  with  concomitant  cysts  in  the  liver.  Derm^^ 
cysts  are  exceedingly  uncommon.  Only  13  non-parasitic  cy.Ht*^  ^ 
found  in  the  literature. 

Granulomata  (see  Tuberci  losis  and  Syphilt*;). 


RUPTURE  OP  THE   SPLEEN. 

Rupture  may  be  traumatic  or  spontaneous;  the  latter  variety  has 
been  observed  in  embolism,  malaria,  typhoid,  acute  leukjemia^  and 
pregnancy.  It  is  more  common  in  India,  and  tropit-al  climates  tkjiui 
in  temperate  zones.  Aspiration  and  even  palpation  have  oauiaioii^ 
rupture.  The  treatment  is  surgical.  Up  to  1905,  46  splenectomies  C«t 
rupture  were  reported  (Faltin), 

MOVABLE  OR  FLOATING  SPLEEN. 

Permanent  mobility  {lien  trmbUe)  and  dislocation  are  due  to  t 
same  factors  observed  in  enteroptosis,  mth  which  it  may  be  associat' 
(i)  lax,  elongated  or  ruptured  ligaments  (ligamentum  gji- 
phreiiicolienale,  and  most  important^  ligamentum  phrenir^ 
(ii)  relaxed  abdominal  walls;   and   (iii)  enlargement  and  increj 
weight  of  the  spleen  operating  vA\\\  the  above  factors. 

Symptoms. — Symptoms  are  often  absent.    Pain  or  a  dragging 
sation  is  frequent,  which  is  either  local  or  radiates  to  the  thonix»  1^^ 
shoulder  or  legs,  similar  to  that  observed  in  neurotics  or  women  w        ' 
uterine  or  ovarian  disease.    There  may  be  headache^  Insomnia, 
chical  alteration,  dyspepsia,  constipation,  menstrual  anomalies,  \t5I' 
tenesmus,  and  paresthesia  in  the  legs;    most  of  these  are  neim)' 
Objectively:  (a)  The  most  important  sign  is  palpatory  ddrction  of    ^ht 
spleen  in  an  abnormal  location,     (i)  It  is  located  most  often  in   t,h 
left  ilio-ingiiinal  region,  near  the  ilium,  but  may  lie  just  below  t:ie 
left  costal  arch,  near  the  navel,  in  a  hernial  sac,  in  the  pelvis,  oralKirf 
the  pubes.     (ii)  Its  hilum  usually  points  upward,  either  directly,  if  it 
lies  across  the  vertebrae  or  in  the  pelvis,  or  with  slight  inclination  (o 
the  right  or  left  if  it  lies  to  one  side,     (iii)  The  form,  notches  aod  \^ 
sibly  the  pulsating  vessels  are  those  of  the  spleen,    (iv)  In  size  ii  ^s 
usually  enlarged,  either  from  some  causal  hypertrophy  or  some  Utcr 
congestion;    torsion  of  its  pedicle  may  lead  to  softening,  MTOvb}% 
gangrene  or  even  liberation  of  the  spleen  as  a  free  body,    (v)  As» 
rule  it  can  be  replaced,  and  its  position  changes  with  posturf ;  (^"* 
splenitis,  causing  a  friction  rub,  may  result  in  firm  adhesions  to  thf 
colon,  bladder,  rectum,  or  uterus,  thereby  causing  great  or  insupew'**^ 
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;nostic  difficulty;  in  such  cases  the  spleen  is  dislocated,  but  ceases 
wander/'  (b)  The  spleen  is  absent  from  its  normal  location,  the 
nic  area  being  replaced  by  tympany  from  the  colon  (which  changes 
ulness  when  water  is  introduced  into  the  colon),  (c)  Pressure 
ptoms,  intestinal  obstruction,  gastric  dilatation,  vesical  and  rectal 
pression  may  be  noted. 

lagnosis. — Diagnostic  confusion  with  floating  kidney,  and  pedun- 
ted  ovarian  tumors  is  rather  infrequent,  when  the  abdomen  and 
s  are  carefully  examined.  The  author  knows  of  three  laparotomies 
>rmed  for  supposed  uterine  or  renal  disease,  in  which  abundant 
isions  rendered  di£Ferentiation  impossible.  On  the  other  hand, 
ird,  immovable  suprapubic  tumor  was  correctly  diagnosticated 
suksemic  spleen  from  the  glands  and  blood  findings. 
reatment. — (a)  Bandages  are  more  difficult  to  apply  than  for 
able  kidneys,  though  some  cases  can  be  benefited  by  them.  (6) 
!  spleen  may  be  replaced  by  operation,  and  its  vicinity  well  packed 
i  gauze;  the  resulting  adhesions  often  retain  the  viscus.  (c) 
mopexis  (Rydygier)  may  be  performed,  the  spleen  being  sewed 
>lace  or  deposited  in  a  peritoneal  pocket.  Stierlin  (1897)  collected 
perated  cases,  in  which  the  mortality  was  6  per  cent,  (d)  Spleneo- 
I  (see  Pseudoleukjbmia)  may  be  performed  as  a  last  resort,  the 
tality  being  about  27  per  cent. 


IPLENOMEOALT,  WITH  OHBOMIO  POLTOTTHAMIA,  AND 

0TANOSI8. 

lus  condition  has  been  described  particularly  by  Osier,  Weintraud 
TCiick.  About  34  cases  are  reported  up  to  1905.  (a)  The  red 
are  increased,  even  to  9  or  13  million  (polycythsemia  rubra  or 
'globulism) ;  the  haemoglobin  may  reach  150;  the  white  cells  number 
a  4,000  to  31,000.  The  viscosity,  specific  gravity  and  volume  of 
blood  are  increased.  (6)  There  is  chronic  cyanosis,  without  adequate 
»e  and  (c)  splenomegaly.  There  may  be  headache,  constipation, 
liting,  and  an  hemorrhagic  diathesis.  The  arterial  tension  may  be 
"eased  and  the  heart  may  hypertrophy.  De  Lee  sent  the  author 
It  appeared  to  be  a  forme  fruste,  a  case  with  splenomegaly  and 
Qosis  but  without  polyglobuly.  The  etiology  is  obscure;  in  about 
-third  of  the  cases  it  was  tuberculosis  of  the  spleen  and  8  of  the  11 
tated  cases  recovered;  stasis  may  be  the  cause,  e.g.,  a  malignant 
wth  compressing  the  superior  vena  cava;  it  seems  probable  that 
aost  cases  the  cause  is  an  undue  activity  of  the  bone-marrow.  The 
tment  is  x-rays,  venesection,  iodide  of  potash  or  splenectomy. 
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(G)*  LYMFHATISM  (STATUS  LYMFHATICUS)* 

Lymphatism  is  a  condition  in  which  there  is  hyperplasia  of  ^T^ 
various  lymphoid  aod  kindred  tissues^  and  a  tendency  to  sudd^^^ 
death.    It  is  also  known  as  the  constiitdio  lymphatica,  stains  lAymtc^-^ 

and  siaius  lympkaiwu^. 

Its  etiology  is  most  obscure.  The  affection  is  rare  and  occurs  in.^>| 
often  in  women  and  children.  Hedinger  observed  it  as  a  famiMg^ 
affection. 

Symptoms. — L  There  is  lymphoid  hyperplngia.     (a)  The  lyi^^nji 
glaiids  of  the  chest  and  abdomen  are  more  often  involved  than    t£tf 
external,  cervical,  axillary  or  inguinal  glands.     (6)  The  UmsilSf  na.so 
pharyngeal,    lingual    and    intestinal    lymphadenoid   tissues   are    ft-^ 
quently   hyperplastic,      (c)  Moderate  splenic   enlargement  is  usua/, 

(d)  The  thymus  is  swollen,  sometimes  giving  retrosternal  dulne^;s. 
{e)  The  bone-marrow  often  changes  to  a  reddish  color. 

2.  Associated  findings  may  include  hypoplasia  of  the  heart  an 
aorta,  thjToid  enlargement,  poor  development,  infantilism,  ricket 
tetany,  and  laryngismus, 

3.  Sudden  death  is  often  the  first  evidence  of  the  condition  and  ma.; 
occur  without  seemingly  adequate  cause,    (a)  It  has  occurred  durin 
or  after  anaesthesia^  especially  with  chloroform.    In  one  case,  a  p«tie 
with  enlarged  glands  died  suddenly  after  receinng  but  20  drops 
chloroform,    ib)  Operations  with  local  anaesthesia  have  also  been  (at- 

(e)  Administration  of  antitoxin  has  caused  death,  as  in  the  well 
known  case  in  Prof.  Langerhans*  family,     (d)  It  may  occur  while 
bathing  or  after  falling  in  the  water,    (e)  Sudden  deaths  during  con- 
valescence from   acute   infections,  or  some  collapses   during  bvd 
therapeutic  treatment  (Escherich)  may  be  attributed  to  the  lymplia. 
constitution.    (/)  Children  wnth  eczema  may  die  suddenly;  lymphatis 
causes  75  per  cent,  of  these  deaths.    It  is  said  to  be  due  to  cardi 
excitability  (Kundrat),to  lessened  physiological  resistance  with  at 
dency  to  heart  paralysis  (Paltauf),  and  to  a  toxic  condition  (BluJ» 
who  suggests  the  term  lymphotoxism.) 


(D).  DISEASES  OF  THE  THYROID  GLANP. 

GOITRE. 


Definition. — Hypertrophy  of  the  thyroid  gland.    Sporadic  cases  . 
common   in    Europe  and   America.     Goitre  occurs  endemically 
Switzerland  and  Italy,  though  we  have  no  knowledge  of  its  cau*^  * 
the  tirin king- water  has  been  thought  causal.     It  is  usually  acquire?^' 

and  is  seldom  congenital* 
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There  are  three  main  forms:  (a)  the  parenchymcdotis  or  follicular 
^pe,  with  more  or  less  symmetrical  enlargement,  and  formation  of 
olloid  material  in  the  hyperplastic  follicles;  (6)  the  cyatic;  and  (c) 
^MsciUar  or  congestive  type,  with  dilatation  of  the  bloodvessels.  The 
Etst  form  borders  closely  on  those  almost  physiological  variations 
a  the  organ,  which  are  observed  at  puberty,  in  defloration,  pregnancy, 
lilorosis  and  psychical  trauma. 

Symptoms. — 1.  The  thyroid  erUargem^nt  may  be  diflFuse,  as  in  the 
oft,  symmetrical  and  moderately  vascular  form,  or  partial  or  nodose, 
Ei:i.plicating  but  one  lobe  or  the  isthmus.  In  most  cases  there  are  only 
x:^  findings. 

2.  Compression  symptoms  are  not  common.  The  carotid  artery 
K^d  jugular  vein  are  pushed  to  one  side,  and  the  stemomastoids 
«oome  thin.  The  trachea  may  be  compressed,  its  lumen  becoming 
bLaped  like  a  sword  scabbard;  asthma,  dyspnoea,  bronchiectasis  and 
limitation  of  the  right  ventricle  follow  stenosis  of  the  air-passages, 
^ciiyngeal  paralysis  occurs  in  over  10  per  cent.  Fraenkel  states  that 
i  25  per  cent,  of  cases  in  which  there  is  tracheal  stenosis,  there  is 
Iso  laryngeal  paralysis.  From  the  isthmus  or  lower  horns  of  the 
k^yxoid,  goitres  may  grow  in  a  retrosternal  or  retroclavicular  direction 
5  to  10  per  cent.)  causing  compression  of  the  vagus,  sympathetic 
lerves  and  vena  cava.  A  goitre  may  disappear  into  the  chest  with 
*ch  inspiration  and  appear  on  expiration  (goitre  en  dedans).  It  may 
>©come  incarcerated  in  the  chest. 

3,  An  aberrant  or  accessory  thyroid  may  occasionally  form  a  tumor, 
^jrwhere  from  the  tongue  to  the  aorta,  and  from  the  spine  to  the 
toterior  chest  wall,  in  the  retropharyngeal  or  retrooesophageal  tissues 
(causing  dysphagia  or  dysarthria),  in  the  trachea,  larynx,  root  of  the 
tongue,  pleura  or  mediastinum;  it  may  compress  an  entire  lung. 
Storrs  (1904)  collected  32  lingual  goitres;  there  are  three  cases  in 
the  literature  of  retrosternal  accessory  thyroids,  which  became  cystic 
^'^d  calcarious  (Collins,  1905),  and  fourteen  which  were  intratracheal 
(PfeifiFer,  1905). 

4.  Svdden  death  may  occur  in  large  goitres;  it  may  be  due  to  pres- 
^J^  on  the  vagus,  spasm  or  oedema  of  the  glottis,  sudden  hypersemia 
?■  the  gland  and  pressure  on  the  trachea,  hemorrhage  dissecting 
^to  the  chest,  or  status  lymphaticus. 

iMagnosis. — Confusion  is  possible  with  tumors  as  sarcoma,  carci- 

J^^ma  or  adenoma,  for  whose  differentiation  and  symptoms  reference 

|P    surgical   treatises  should  be  made.     There  are  23  cases  in  the 

^^rature  of  echinococcus  cysts.     In  83  per  cent,  of  cases,  cancer  de- 

^lops  from  a  preexisting  goitre;   early  metastases  are  specially  com- 

^^n  and  characteristic;    only   10  per  cent,   recovered  among   110 

^P^rations  (Madelung).    There  are  20  cases  recorded  in  which  mcfas- 

*^e*  throughout  the  body  occurred  froin  benign  inmmH  of  the  thyroid 

^^hondroma  or  myxoma).    Thyroid  inflammation  istrumitia)  is  usually 

'^^ndary  (metastatic)  or  traumatic,  rarely  primary;   it  may  occur  in 

^Und  or  goitrous  glands;    it  is  most  often  due  to  the  streptococcus 
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but  may  be  caused  by  the  colon,  typhoid,  pneumonia,  diphtheria' 
other  organisms.  ^ 

Treatment. — In  regions  where  goitre  is  prevalent,  the  drink*^^* 
water  should  be  boiled.  Medical  ireatTnent  is  of  uncertain  ^'^^^i 
Iodine  may  be  used  externally  or  by  injection  (Maunoir,  182-^ 
Potassium  iodide  (Coindet,  1820)  is  beneficial  in  some  subacute  cB^^^^ 
according  to  Bmns,  in  75  per  cent.;  Kraus  found  it  particul^*'*'^ 
beneficial  in  the  vascular  type,  with  cardiovascular  symptoms^  ^^ 
moderate  tachycardia  and  full  arteries.  The  z-rays  are  valuabl^^  *^ 
some  cases.  Thyroid  extract  is  occasionally  beneficial,  Stir^^^**^ 
ireaimeni  is  indicated  in  large  or  growing  goitres.  Reverdin*s  ct^J 
tion  of  6,103  operations  shows  a  mortality  of  2.8  per  cenu,  an<§ 
Kocher's  series,  now  several  thousand,  but  one  death  occtirred 
each  600  operations.    See  Cachexia   Thyreopriva,  tinder  M 

(EDEMA. 
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EXOPHTHALMIC  GOITRE. 


Definition. — A  malady  probably  due  to  excessive  activity  of 
thyroid  gland,  and  characterized  by  three  cardinal  symptoms,  exof^^ 
thalmos,  enlarged  thyroid  and  tachycardia,  and  by  other  acce«dc^ 
symptoms,  as  tremor,  increased   metabolism,  and  ocular,  vaseul 
digestive  and  other  symptoms.     It  was  first  described  in  England 
Parry  (1786),  and  Graves  (1835),  and  later  in  Germany  by  Based< 
(1840).    The  claims  of  the  Italians,  that  Flajani  (1800)  first  descri 
the  affection,  are  ill-founded. 

Etiology. — Its  etiology  is  obscure,  but  (1)  the  most  probable  cau 
is  over-uctiviiy  or  -perversimi  of  thyroid  secretion  (Moebius,  Johnst^ 
and  Greenfield).    Exophtlialmic  goitre  contrasts  sharply  with  ni, 
oedema  (v.i.)  of  which  the  anatomical  basis  is  thyroid  atrophy^ 
outlines  of  this  theory  can  be  best  presented   by  comparing  t 
antithetic  conditions; 


Exophthalmic  GorraE, 


MrXi£l>KttJl 


(a)  Hypertrophy  of  fland;    excessive 

internal  secretion  (hyperthynea 
or  thyroid  ism). 

(b)  IncreaBed   nervouB   excitability. 

(e)   Vaaculiirerythrism:  flushed,  moists 
warm  skin;  rapid  pube. 

(d)  Increased  diureaia  and  active  metab- 

olifim. 

(e)  Tlivrfiitl    extract    incrcaaes    syrop- 

it  may  produce  in  normal 
iduiib  FYrnptoitiif.  Hke  those 
«(t   t.'Xophthahnie  goitre,    tachy- 
curdiu,  tremor,  even  exophthal- 
mos. 


Atrophy;  del)ci<!Qt  (hjpotbjrimltt^ 
sent  secretion  (atliynA)* 

Dulneas*  apathy,  eretittkiiL 

Sk  in  dry,  tluck  aoil  oooL  and  p^ri*^  * 

DecreflAed. 

Thyroid  fiict  met  iniprov«i  or  trure^ 
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Surgical  (partial)  excision  relieves,  Some  cases  result  from  removal  of  thy- 
and  often  cures.  roid.    Transplantation  of  new  gland 

improves  or  cures. 

SiBophthalmic  goitre  (glandular  hypertrophy  with  excessive  function)  may 
occasionally  become  myxcedema  (insufficient  function  from  glandular 
atrophy). 

.  Other  etiological  explanations  are  less  probable,  as  (a)  vasomotor 
rosis  (Charcot);  (6)  lesions  in  the  corpus  restiforme  of  the  medulla, 
ed  on  experiments  by  Filehne;  (c)  lymphatic  disease  and  (d)  dis- 
^  of  the  parathyroid  glands. 

►.  Disposing  or  exciting  factors  are:  (a)  Sex;  in  Eschner's  series 
2O0  cases  80  per  cent,  were  women  (95  per  cent,  in  other  series). 
►it)ids,  pregnancy,  and  puberty  are  sometimes  promoting  factors. 

Age;  most  cases  occur  between  the  twentieth  and  thirtieth  years. 
fT^tt  (1904)  could  collect  only  42  cases  in  persons  under  fifteen 
1^.  (c)  Psychical  trauma,  as  fear,  excitement  or  concussion,  are 
betimes  apparent  causes,  (d)  Ansemia,  debility,  excesses,  neuro- 
nic family  tendencies  and  occasionally  chorea,  hysteria,  epilepsy 
psychoses  favor  its  development,  (e)  After  thyroidectomy,  symp- 
as  resembling  those  of  exophthalmic  goitre  may  develop;  this 
Jtoperative  thyroidism  is  rare. 

Bymptoms. — Cardinal  Symptoms. — 1.  Tachycardia  is  usually  the 
sliest  cardinal  symptom,  and  is  almost  always  present.  The  pulse 
^ges  from  100  to  120,  and  in  severe  cases  to  140  (160  or  even  200). 
is  as.sociated  with  other  cardiova.scular  symptoms,  as  (a)  increased 
ttliac  action,  manifested  by  a  di£Fuse  apex  and  cardiac  impulse, 
^Tp  tones  sometimes  heard  at  a  distance  of  several  feet  (Graves), 
d  hypertrophy  chiefly  of  the  left  ventricle  which  is  ultimately  com- 
bated by  dilatation;  (6)  a  functional  (systolic)  murmur  over  the 
-X;  (c)  palpitation,  which  uaually  antedates  tachycardia  and  is  an 
tience  of  intoxication  (thyroidism);  (d)  vascular  symptoms;  a  pulse 
her  weaker  than  the  apex  beat;  active  arterial  pulsation  in  the 
"otids,  and  abdominal  aorta;  systolic  capillary  pulsation  in  the 
5ers,  forehead  or  even  in  the  retina,  palate,  liver  and  spleen;   even 

peripheral  veins  may  pulsate;  (e)  irregular  and  failing  heart  action 
•Urs  late  and  only  in  severe  cases.  Hemorrhages,  notably  epistaxis, 
■  Hot  uncommon. 

2-  Exophthalmos  is  usually  a  later  symptom  than  tachycardia  or 
betimes  than  the  goitre.  It  is  present  in  about  90  per  cent,  of  cases 
^  results  from  dilatation  of  the  orbital  vessels.  In  developed  cases 
^protrusion  of  the  eyeballs,  and  the  staring,  fixed  expression  are  very 
^tacteristic  (exophthalmos  may  also  occur  in  extreme  myopia,  tumors 

the  orbit,  and  sympathetic  irritation).  The  condition  is  generally 
lateral,  though  often  unequal;  in  one  instance,  the  author  saw  uni- 
^ml  exophthalmos  with  homolateral  goitre.    The  eyelids  are  unable 

cover  the  eyeball  entirely,  and  a  rim  of  the  white  sclera  shows 
^ut  the  iris.    The  protrusion  may  be  very  extreme,  even  amounting 
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to  Aflbcatkn  of  the  bitib;  in  these  cas^  it  may  be  necesa 
togcthfT  the  lids  to  prevent  eomeal  ulceration  and  I< 
panopiktUBntis.  Under  iMs  topic  may  be  mentioned  tl^e  a»i 
•jfji  if  wfrfiiwi;  tb^  axe  (n)  rmi  Graefe'$  sign,  which  is  the  faj 
the  upper  lid  to  follow  the  «ye4iall  when  tt  is  rolled  down  wan 
pceaent  in  at  least  33  per  cent.,  and  U  of  considerable  diagnosti< 
though  present  also  in  Thomsen's  disease,  (b)  Sielhi>ag's  sign^ 
is  rardj  absent^  is  widening  of  the  interpalpebral  fissure  witi 
quent  winking;  it  abo  oectirs  in  mania,  and  in  old  age.  (c)  ii 
tiffn  GOQsists  of  weaknesa  of  the  internal  recti,  whereby  ct^yg 
is  less  complete,  or  unsustained,  when  a  finger  on  which  O^M 
foeosed  is  faroo^it  dose  to  the  nose;  it  occurs  also  in  other  ctH 
as  paretic  dementia,  (d)  Beduf^M  sign  consists  of  pulsation 
retinal  Tessds.  (e)  In  Joffroy^s  sign,  the  patient's  forehead  f 
smooth  (instead  of  beeoniing  wrinkled)  when  he  glances  i 
with  the  head  bent  somewhat  downward.  Eye  paralyses  and 
or  pupillary  changes  are  infre<|uent. 

3*  The  goitre  is  rarely  an  initial  symptom,  and  usually  d 
later  and  in  a  remittent  fashion,  i.e.,  swelling,  recession  and  H 
swelling.  It  is  present  in  92  per  c^iU  (a)  Its  typical  form  i 
though  it  may  develop  upon  any  of  the  ordinary  forms 
in  an  acute  fatal  case,  seen  in  1905,  ^ith  Dr.  Dorsey  of 
which  exophthalmos,  tachycardia,  and  thyroid  thrills  and  m 
developetl  in  a  chronic  cystic  goitre.  Acute  thyroidism  may  del 
thyroid  malignancy.  The  goitre  is  smaller  than  the  ordinal^ 
chocele;  it  is  diffuse  or  oftener  more  developed  on  the  right  S 
accentuation  of  ph;  :d  proportions) ;    and  m/cro^copira//j 

the  dilated  vesseb  a  i  o  above,  and  hyperplasia  of  the  parej 

atous  tissue,  in  which  the  colloid  matter  is  scanty  or  resemi 
embrj^onal  form  (not  staining  with  epsin);  in  the  later  $tag< 
fibrous  tissue  may  develop,  (b)  It  is  usually  sofi,  elc^tic,  var 
size  from  time  to  time,  pulsating  on  inspection,  thrilling  on  pa] 
and  revealing  on  auscultation  a  loud  systoUc  bruit,  or  a  dc 
mur  which,  according  to  Guttmann,  is  pathognomonic. 

Accessory  Symptoms. — (a)  Tremor^  described  first  by 
classified  as  a  cardinal  symptom  by  some  writers*  as  CI 
Marie.  It  is  present  to  some  degree  in  most  cases,  and  is  eonsj 
in  50  per  cent.  It  is  characteristically  fine,  regular  and  rapid,  U 
ing  8  or  9  vibrations  to  the  second.  It  affects  the  wrist  moj 
the  fingers;  sometimes  it  affects  the  trunk,  (b)  There  may  be  { 
symptoms.  Some  cerebral  symptoms  are  usual,  as  headache 
impaired  memory,  insomnia,  irritability,  depression  or  cl: 
position.  Psychoses  are  infrequent,  as  the  mania  which 
observed  in  fatal  cases.  Choreiform  movements  were  < 
Kahler.  Muscular  weakness  is  usual,  as  ** giving  way 
(Charcot),  and  weakness  of  the  respiratory  muscles  (scant  k 
increase  in  the  chest  measurement,  Bryson*s  sign).  The 
often  increased.    Rheumatic  pains  may  be  noted.     V 
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ioms  are  common,  as  violent  reddening  of  the  face,  subjective  warmth, 
dry  mouth,  sweats  of  a  peculiar,  penetrating  odor,  or  intermittent 
swelling  of  the  joints.  Rarer  complications  are  cerebral  paralyses, 
tabes,  syringomyelia  or  other  neuroses,  (c)  Respiratory  symptoms 
include  dyspnoea  and  dry  cough.  The  author  has  seen  two  incipient 
cases  diagnosticated  as  phthisis,  (d)  There  may  be  digestive  symp- 
toms. Severe  (nervous)  vomiting  and  diarrhoea  may  simulate  organic 
disease;  their  persistence  is  ominous,  (e)  Cvtaneous  symptoms  may 
be  marked.  Pigmentation  may  be  extreme  (Drummond,  Chvo- 
stek).  Pigmentation  of  the  eyelids,  vasomotor  oedema,  urticaria 
(p&rticularly  in  acute  cases),  vertigo,  itching,  and  falling  of  the  hair 
DMty  also  occur.  A  peculiar  fulness  above  the  clavicles  may  develop, 
sometimes  with  pain  in  the  neck.  The  electrical  resistance  of  the 
akin  is  decreased,  perhaps  to  one-fifth  of  the  normal  (Charcot,  Chvo- 
stek,  Vigouroux);  it  is  probably  occasioned  by  profuse  sweating  and 
'has  no  pathognomonic  importance.  (/)  There  may  be  constittUional 
symptoms.  Emaciation  and  anaemia  are  common,  especially  in  blondes. 
Metabolism  is  almost  always  increased;  this  is  evidenced  by  the  nitrog- 
enous excretion,  increased  diuresis  and  the  frequent,  slight,  but  wholly 
atypical,  elevation  of  temperature;  these  symptoms  may  be  inter- 
niittent  (Huchard).  Amenorrhoea,  albuminuria,  glycosuria,  persist- 
ence of  the  thymus  gland,  and  the  occasional  hyperplasia  of  the  spleen 
M^  difficult  to  explain. 

Diagnosis. — ^The  diagnosis  is  unequivocal  when  the  cardinal  triad 
of  symptoms  is  present,  reinforced  by  the  secondary  symptoms. 
A^typical  forms  (formes  frustes)  may  cause  confusion,  but  careful 
patching  of  the  clinical  course  usually  settles  all  doubt.  The  aflFec- 
Son  is  often  incorrectly  diagnosticated  in  young  girls  at  puberty,  in 
^hom  thyroid  turgescence,  moderate  tachycardia  and  vascular  excit- 
*l>ility  occur  without  particular  significance.  Incipient  tuberculosis 
*nd  neurasthenia  may  be  simulated. 

Oonrse  and  Prognosis. — (a)  The  onset  is  usually  insidious  and  the 

^Urse  chronic.    Remissions  are  very  common.    Chronic  cases  some- 

*^jnes  begin  rather  acutely.     Acute  cases  are  unusual;    they  occur 

cniefly  in  men;   Lloyd  records  a  case  which  was  fatal  in  three  days, 

*^d  Trousseau  one  which  was  fatal  in  eight  days.    The  author  has 

5^n  three  cases  in  which  death  occurred  in  from  two  to  five  weeks. 

*^e  acute  type  is  usually  fatal,  though  Solbrig  mentions  a  recovery 

**^^r  ten  days,    (jb)   Death  occurs  in  12  per  cent,  of  cases;  it  is  almost 

Wways  due  to  cardiac  failure,  from  hypertrophy  passing  into  dilata- 

^^n.    (c)  The  outlook  is  best  in  the  less  typical  (rudimentary)  forms. 

W)  Complete  recovery  is  rare,  though  20  to  50  per  cent,  of  cases 

^^prove    (relative   recovery),      (e)  Unfavorable   prognostics   are   its 

^^^Urrence  in  the  very  young  and  in  men,  emaciation,  extreme  tachy- 

^]fdia,  persistent  vomiting  or  diarrhoea,  fever,  corneal  disease,  lymph- 

^tism  and  intercurrence  of  myxoedema  (v.i.). 

,  Treatment. — l.  General. — Rest  is  the  first  indication.    Travel,  so- 
journ at  the  various  springs  and  resorts,  gymnastics  and  excitement 
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are  always  injurious.  A  simple  diet  and  interdiction  of  all  stin 
(alcohol,  coffee,  tea,  tobacco)  are  essential.  A  quiet  life  at  i 
moderate  elevation  or  at  the  sea-side  is  very  beneficial. 

2.  Drugs. — Except  for  symptomatic  indications,  drugs  have 
limited  use.  The  heart  tonics  are  disappointing;  digitalis  \ 
fails  to  slow  the  heart,  and  strophaothus  and  spartein  sulphi 
rather  more  efficient  but  do  not  adequately  control  tachycardia, 
donna,  in  the  largest  physiological  doses  (until  it  produces  my 
and  dry  mouth),  is  recommended  by  Gowers;  some  cases  aJ 
tinctly  benefited,  and  in  personal  experience,  the  annoying  palp 
and  abdominal  throbbing  are  most  relieved,  Ergotin^  qt 
arsenic,  iron  and  strychnine  are  of  uncertain  value,  but  the 
seems  rather  more  beneficial ;  iron  is  apparently  useful  only  in  ch 
girls  (Moebius)  and  is  directly  injurious  in  men,  for  it  aggf 
digestive  and  vasomotor  disturbance.  Constant  application  of  I 
bag  to  the  heart  is  very  helpful;  it  relieves  palpitation  and  soifi 
slows  the  heart  rate. 

3.  Electricity.  —This  is  chiefly  valuable  as  a  suggestive  n 
according  to  some  writers;  galvanization  is  particularly  recomn 
by  Erb,  who  uses  the  anode  over  the  cervical  spine  and  the  k| 
over  various  peripheral  areas.  Electrotherapy  effects  only  tra 
results. 

4.  Organotherapy. — Thyroid  extract  aggravates  the  symptq 
all  save  a  very  few  cases.  Thymus  extract  has  apparently  helpe< 
cases,  hut  most  recent  reports  concur  with  the  rather  negative ; 
obtained  by  Mackenzie  and  Kinnicutt.  The  use  of  serum  CM 
from  dethyroidated  animals  is  still  in  the  experimental  stage;  Bai 
(1895)  demonstrated  that  the  thyroid  gland  contained  an  iodine 
which  Ross  proved  was  the  main  functional  constituent  of  the  ( 
The  active  element  of  the  gland  presents  two  clinical  phases; 
neutralizes  toxins  (failing  in  which,  myxcrdema  results),  and  (6) 
itself  neuiralizedy  Basedow^'s  disease  results;  to  neutralize  the  I 
thyrea  of  tliis  disease,  it  was  suggested  that  the  serum  of  i\\yt 
tomized  animals  be  used  (Ballet,  Enriquez,  Lanz,  Burghan 
Bin  men  thai) ;  some  good  results  have  recently  been  obtained  (Re 

5.  Thyroidectomy. — The  earlier  objections  to  partial  thyroide 
on  the  grounds  that  many  operated  cases  were  ordinary  goiti 
that  improvement  often  occurs  spontaneously  or  medicinally,  ai 
weakening  because  of  convincing  surgical  statistics.  The  a^ 
mortality  is  about  15  per  cent.  (Mayo,  Oppenheim).  In  Ko 
large  experience  of  167  operations  (1900),  naturally  on  severe 
only  5  per  cent.  died.  The  jVIayos'  last  series  shows  8  per  cent 
tality;  they  consider  general  preferable  to  local  ansesthesia. 
may  also  occur  under  local  aniesthesia  which  latter  is  a  very  unpl 
procedure.  Removal  under  nitrous  monoxide  gas  gave  excellent  1 
in  two  of  the  author's  cases.  The  results  of  operations  by  K 
Kiimmell,  Friedheim  and  others  show  approximately  the  fol 
results;   mortality  5  per  cent,  (as  against  12  per  cent,  under  u 
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treatment),  complete  recovery  (which  is  rare  under  expectant  therapy) 
in  70  per  cent,  and  partial  recovery  in  25  per  cent.  Kocher  prefers 
trying  the  a;-rays  first  and  then  proceeding  by  stages,  first  ligating  the 
thyroid  arteries  (after  which  tetany  may  occur  and  once  within  half 
^n  hour),  and  later  performing  partial  thyroidectomy;  the  danger  of 
SL  "heart"  death  is  avoided  by  relatively  early  operation.  Hirst  states 
^Ixat  the  mortality  of  operation,  for  any  indication,  in  an  exophthalmic 
^iJEbject,  is  increased  15  per  cent. 

Division  of  the  cervical  sympathetic  is  inadvisable. 


MTXOBDEMA. 

^Definition. — Myxoedema  is  a  chronic  constitutional  disease,  char- 

a<7^«rized  (i)  by  loss  of  thyroid  function  (athyrea),  (ii)  by  myoedema 

C«t^»=^    elastic  oedematous  change  in  the  subcutaneous  tissue),  (iii)  by 

ca^z^liexia  or  (iv)  by  cretinism  (mental  failure).    It  was  described  by 

Gurll  (1873)  as  a  cretinoid  manifestation,  and  later  by  Ord  (1877), 

ir^  JEngland,  and  in  France  by  Charcot,  Boumeville,  d'Olier  and  others. 

T*he  symptoms  vary  as  to  cause  and  combination,  whence   (a) 

c^r^e-tinism,  (6)  adult  myxoedema,  and  (c)  operative  myxoedema  will  be 

considered  separately. 

Ktiology. — ^The  thyroid  may  be  aplastic,  hypoplastic,  cirrhotic 
firom  an  infective  sclerosing  thyroiditis  (syphilis,  tuberculosis,  rheu- 
^Citism,  or  erysipelas),  or  hypertrophied  (goitre)  or  it  may  be  removed 
^y  operation,  but  in  all  cases  the  thyroid  function  (internal  secretion  or 
^^^titoxic  action),  is  suspended  or  lost. 


CRETINISM. 

Cretinism  may  be  congenital,  in  which  instance  life  is  not  long 
j^^^tiacted;  it  usually  develops  in  the  first  year,  and  is  noticed  near 
J*^^  time  of  weaning  (infantile  form);  it  may  develop  between  the 
,^Uith  year  and  puberty  (juvenile  form).  The  endemic  form  occurs 
^  regions  where  goitre  is  prevalent,  in  Switzerland,  Italy,  France, 
^*^^t  Britain,  Spain  and  Sweden;  according  to  Kocher,  when  both 
P^^ents  are  goitrous,  the  child  is  invariably  a  cretin,  is  myxoedematous 
^d  may  also  have  goitre.  The  sporadic  form  may  develop  from 
^yroid  aplasia,  sclerosing  thyroiditis  or  from  goitre.  In  1901,  100 
^^^ses  were  collected  in  America. 

|.  Ssrmptoms. — In  the  last  part  of  the  first,  or  in  the  second  year  of 
^*^,  retardation  of  mental  and  physical  development  is  apparent. 
|Pke  head  is  disproportionately  large,  the  fontanelles  persist,  the  fore- 
^^ad  is  narrow,  and  the  base  of  the  skull  is  shortened.  The  face  is 
^^igid,  pale,  and  imbecile,  the  lids  are  swollen,  as  are  the  nose,  the 
P^titrading  tongue,  and  pouting  lips.  Dentition  is  retarded  and  caries 
^  frequent.    The  skin  loses  its  tone  and  is  dry,  and  the  hair  is  thin. 
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The  neck  is  short,  which  condition  is  ucrentuated  by  supracfft^ 
deposits  of  fat-     Tlie  alvdonien  is  large  and  pendulous;    umbili 
hernia  is  very  frequent.     The  body  is  dwarfed  and  the  extreout 
are  short,  stumpy,  and  weak  or  helpless.     Metabolism  is  slow, 
gaseous  interchange  l]>eing  reduced  to  50  or  60  per  cent,  of  the  norti! 
Diagnosis* — (a)  The  mental  alteration  is  marked,  though  mild  cc 
paretl  with  the  grimaces,  grinding  of  the  teeth,  and  compulsory 
ments  caused  by  gross  lesions  of  the  brain,     (b)  In  h\"perplasia  | 
bone  cartilages  (chcmdrodysirophia  farialis),  there  is  great  enlar 
of  the  head  and  joints,  dwarfing  of  the  body,  and  shortness  of 
extremities  (micromelia)^  but  no  essential  mental  change;   court  fc 
w^ere  prolnably  of  this  type,    (c)  Infaniilism  concerns  only  the  infatil 
appearance  of  the  genitalia,  and  the  absence  of  the  primary  and  stecfJij 
ary  evidences  of  sex;  general  malnutrition,  aplasia,  and  cretinism 
absent,  though  some  cases  of  infantilism  are  due  to  thyroid 
plasia. 

MYXCEDEMA  OF  ADULTS. 


Sj^niptoma. — Myxcedema  spontaneum  adultorum,  ovcachexte 
derim/fie  (Charcot)  is  characterized  by  (1)  thjToid  atn^phy.  (2)  mj 
cedema  (pachydermia),  (3)  intelle<-tual  and  physical  weakn 
(4)  certain  accessory  symptoms*    It  is  most  fre<iu«?nt  in  Englani 
France.     Most  cases  occur  in  persons  between  thirty  and  fifty 
of  age* 

1.  Thyroid  Atrophy. — This  is  rlifficult  to  dete<»t  clinically.  It 
less  a  clinical  than  a  histological  condition,  as  e\idenced  by  the  I 
of  function  sometimes  observed  in  gross  enlargement  of  the  glan 
Magnus  Ijcvy,  in  34  cases  observed  by  him,  found  the  thyroid  Im 
and  large  in  5  cases.  Eighty-six  per  cent,  occurs  in  women,  ^ad 
is  possibly  related  to  the  uterine  functions  or  to  the  physiol 
congestive,  thyroid  enlargement  observed  in  women.  It  m; 
hereditary  or  familial.  It  sometimes  occurs  in  a  family  lor  in  iml 
uals)  in  wliich  there  are  cases  of  exophthalmic  goitre* 

2.  MyxcBdema. — In  a  few  instances,  much  mucin  hai*  been  fcHSi 
in  the  skin  and  subc*utaneous  tissues.  These  structures  an?  loda^ 
semigelatinous  and  seniioedematous,  but  do  not  pit  upon  pres^ 
the  skin  is  pale,  waxy,  dry,  rough,  firm,  and  its  dectrical  rrskt^ 
is  increased;  the  hair  and  teeth  may  fall  out  and  the  nails  tW* 
and  break.  The  facies  is  somnolent,  coarse,  and  swollen^  ai 
features  are  individually  changed,  rather  resembling  those  of  a 
the  cheeks  are  patchy-red,  pendulous  and  tremble  like  jelly, 
tongue  is  big.  The  supraclavicular  tissue  is  enlargcil  in  lum 
rolls,  though  this  is  also  observed  in  healthy  persons  tVei 
pseu<lolipomata).  S.  Kuh  observed  a  painful  swelling  over  the  d 
alone,  which  rather  resembled  keloid.  The  haods  and  feet 
trated.    The  swellings  may  change  rapidly.    The  oral  mucous 
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brcurme  is  dry  and  thick,  sometimes  also  the  pharynx,  larynx  and  ever 
the   rectum;  polypi  are  frequent  and  secretion  of  tears  is  scanty. 

3.  Mental  Weakness. — Intellectual  and  physical  weakness  is  ap- 
parent. Somnolence  is  more  frequent  than  insomnia.  Charcot  com- 
p&i-es  the  condition  to  hibernation.  Headache  is  common.  The 
p&tient  is  apathetic,  irritable,  weak  in  memory,  and  slow  in  thought, 
speech  and  movement;  sometimes  delirium  and  mania  precede  the 
ultixnate  dementia.  The  gait  is  clumsy  ("hippopotamus  gait")  and 
^xi\iscular  fatigue  follows  moderate  exertion. 

*•  Other  8]rmptoms. — ^The  accessory  symptoms  are  variable,  as 
^^''cliac  hypertrophy,  arteriosclerosis,  palpitation;  small,  sluggish 
Pupils,  tremor,  vertigo,  night  terrors,  sensitiveness  to  cold;  indiges- 
j?^'^  and  constipation;  anaemia;  amenorrhoea;  scanty  urine  with 
*ittl^  urea,  and  low  specific  gravity,  sometimes  albuminuria,  and  less 
^* ten  glycosuria;  hemorrhages,  especially  from  the  uterus;  andsubnor- 
2^^1  temperature.  The  thymus  is  usually  enlarged,  sometimes  the 
hypophysis;  Hunt  describes  it  with  adrenal  tuberculosis. 

Oourse. — ^The  course  is  chronically  progressive,  and  covers  ten  to 
^^nty  years.  Remissions  may  occur  in  the  warm  weather,  from 
^^^nge  to  a  milder  climate  or  during  pregnancy.  In  the  last  stage, 
?*^^  myxoedema  often  disappears.  Transient  cases  of  acute  myxoedema 
*Xa.ve  been  observed  by  SoUier,  Osier,  and  others.  Osier  in  1898, 
^^ported  an  acute  case  with  melaena,  mania,  glycosuria,  tachycardia, 
*^^^  death  in  six  months.  Sudden  death  is  occasional  but  most 
*^^tients  die  of  intercurrent  tuberculosis  or  acute  infections. 


«AOHBZIA  STRUMIPRIVA  (THTREOPRIVA)  OR  OPERATIVE 

MYXOEDEMA. 

IJorsley  reported  that  myxoedema,  tetany  contractures,  apathy,  and 

^^^iia  occurred  in  the  monkey  after  complete  thyroidectomy;    when 

^^pt  warm,  the  monkeys  did  not  manifest  myxoedema,  but  a  species 

^*    cretinism.     Cachexia  follows  extirpation  in  man  and  herbivora; 

^^nvulsions  develop  in  camivora,  resulting  from  the  fact  that  the 

^^titoxic  elements  of  the  thyroid  are  not  present  to  neutralize  the  nuclein 

^'  ingested  meat.    The  toxiemia  strumipriva  is  manifested  by  anjeniia 

^2  million  red  cells),  leukocytosis  (30,  to  38,000)  and  degeneration  in 

^'^^  walls  of  the  bloodvessels.     Kocher    (1882)    observed   cachexia 

^*tnimipriva  in  about  17  per  cent,  of  408  cases,  more  often  after  the 

^^inplete  than  after  the  partial  operation.     Reverdin  made  similar 

^j^rvations,  and  Eiselberg  reported  it  in  al)out  23  per  cent,  of  com- 

P*^tc excisions  made  in  Billroth's  clinic.  Accessory  thyroids  (i\  Goitre) 

^^y  avert  this  operative  complication.     The  author  knows  of  two 

^^tances  in  which  removal  of  an  accessory  Ungual  thyroid  (under 

^^^Hiistaken  diagnosis),  caused  myxoedema.     Schifl'  (1S84),  and  later 

f^sebberg  succeeded  in  curing  operative  inyx(rdcnui  by  transplanta- 

^Oo  of  a  thyroid.     Bircher  (1889)  first  successfully  nuule  a  trans- 
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(B).  DISEASES  OF  THE  THYMUS  GLAND. 

The  thsrmic  functioiis  are  unknown.     Among  other  hypotheses,  it  is 

sa.ici  that  the  thymus  is  concerned  in  neutralizing  infection,  that  it 

coi-icems  certain  vegetative  functions  as  the  growth  of  bone,  and  that 

it    t>ears  some  relation  to  cerebral  function.     Its  secretion  in  the  first 

t^wro  years  of  life  is  milky  and  contains  iodine,  cells,  and  a  molecular 

subtance.    It  weighs  two  to  four  drams  (7  to  13  gm.)  at  birth,  about 

an     ounce  (24  to  30  gm.)  in  the  second  year,  after  which  it  wastes, 

^reighing  but  one  dram  (3  gm.)  at  twenty-five  to  thirty  years  of  age. 

rrhere  is  an  intimate,  though  obscure,  relation  between  the  thymus, 

thyroid,  pituitary  body,  parathyroids,  testes,  ovaries  and  possibly  also 

the    bone-marrow.     The  thymus  wastes  as  the  testicles  and  ovaries 

A^velop.     Thymic  extract  causes  a  fall  in  blood  pressure,  cardiac 

WHseleration  and,  in  large  doses,  fatal  collapse. 


(a)  Hemorrhages  into  the  thymus  may  be  found  in  cases  of  con* 

Saital  syphilis  and  in  asphyxia  of  the  new-bom.  (6)  Thymic  cysts 
ve  been  described.  Chiari  claims  that  50  per  cent,  of  them  are 
^^Tely  accentuation  of  the  normal  findings,  in  which  the  lymphoid 
elements  overgrow  into  the  convolutions  of  the  gland,  (c)  Abscess 
^'^  the  thymus  has  been  described  by  Dubois  (1850),  but  is  often 
^^taken  for  softened  gummata,  cysts  and  postmortem  softening. 
Y^)  The  most  frequent  tumors  are  sarcoma  and  lymphosarcoma. 
'^-'^ss  frequent  are  dermoids  and  granulomata. 

(e)  Persistence  of  the  gland  after  puberty  is  an  infrequent  and  wholly 
^"Scure  condition;  sometimes  it  may  be  identified  by  an  area  of 
^^Iness  reaching  upward  from  the  third  rib  and  an  inch  or  so  to  either 
^^e  of  the  sternum. 

(/)  Some  cases  of  "persistent  thymus"  are  hjrpertrophy,  which  is  the 
^^  common  thymic  lesion,  (i)  Plater  (1614)  associated  enlargement 
^'  the  thymus  with  sudden  death.  Grawitz,  Jacobi,  and  others  have 
^^scribed  cases  of  thymic  hyperplasia  which  has  caused  sudden  dysp- 
J^^^,  usually  in  infants,  followed  by  early  death;  the  idea  is  advanced 
J^^t  the  gland  presses  on  the  vagus,  cava,  or  trachea.  The  cases  are 
fought  to  be  lymphatism,  as  are  the  cases  described  by  Nordmann, 
^^cklinghausen,  RoUeston,  Paltauf  and  Keyer,  who  collected  eight  cases 
.  *  ^dden  death  in  robust  young  men  while  bathing,  by  Kundrat,  who 
l^'Und  thymic  hyperplasia  in  10  cases  of  death  from  chloroform,  and 
P^  Sehldmicher's  similar  series,  (ii)  The  existence  of  thymic  asthma 
j^cpp,  1830),  also  known  as  Millar's  asthma,  was  denied  by  Fried- 
*?^>«i  (1848).  Though  asthma  thymicum  is  probably  a  nervous  affec- 
^ti  (laryngismus  stridulus)  in  most  cases,  still  in  some  rare  instances, 
^^  enlarged  gland  may  actually  flatten  the  trachea  (Suninia  and 
?^ecke),  as  the  distance  between  the  sternum  and  spine  is  l)ut 
^^le  more  than  an  iiich;  Siegel,  in  a  case  of  thymic  asthma,  stitched 
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cromegaly  (targe  extremities),  first  described  bj 
a  nutritional  affection,  probably  caused  by  disease  i 
and  marked  clinically  by  unusual  overgrov^  of  ' 
of  the  face,  hands  and  feet,  and  by  general  symptoa 
sexual  disturbance. 

Etiology; — The  hypophysis  is  almost  always  dii 
Woods-Hutchinson  collected  262  cases;  in  77  au 
was  diseased  in  73.  The  process  may  be  hyperplasia 
malignant  sarcoma,  less  commonly  colloid  degenera 
eoing  or  hemorrhage.  Dean  Lewis  found  hyperpla^ 
phile  cells,  which  confirms  Ben  da's  theory  that  acr 
excessive  activity  of  the  cells  in  the  anterior  lobe  i 
From  its  association  with  acromegaly,  the  gland  ha 
be  the  *'  growth  centre. "  The  growth  may  compress  t 
cavernous  sinus,  sympathetic  nerves,  bone,  dura  o 
According  to  Sternberg,  the  sexes  are  about  equally 
50  per  cent.,  the  affection  begins  between  twenty 
per  cent,  between  twenty  and  forty,  and  in  14  per  t 
years  of  age. 

Symptoms. — l*  Acromegiily. — Enlargement  of  t 
usually  the  first  clear  symptom,  but  is  preceded  by  pari 
in  the  extremities,  which  are  often  extreme,  and  are  ^ 
(a)  A  remarkable  change  occurs  in  the  face;  the  3 
protrude,  the  maxilla?  enlarge  and  the  nose,  e^rs, 
chin  attain  massive  proportions.  The  general  con< 
hexagonal.  The  teeth  separate,  and  the  tongue  sol 
beyond  them.  The  eyes  by  contrast  appear  smal] 
the  change  in  the  bone  is  hypertrophy  without  inflal 
increase  in  the  vascular  furrows,  widening  of  som< 
(with  narrowing  of  others),  and  some  roughening 
localized  protuberances  which  are  not  osteophytes;  i 
and  larger,  especially  the  sphenoid,  supraciliary  ri< 
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tbe  ''spade-like  fingers/'    The  palms  of  the  hands  and*  soles  of  the 

fe^rt  become  flattened.    The  x-rays  show  simple  hypertrophy  of  the 

p^z-iosteal  and  subperiosteal  tissues,  and  also  of  the  soft  parts;   in 

sozzie  cases  the  soft  parts  are  more  hyperplastic  than  the  bones.    A 

x^zximon  statement  in  the  history  is  that  the  patient  "must  each  year 

i>\Ky  a  larger-sized  hat,  gloves,  or  shoes."    The  nails  are  thin  and 

}irB.CKll.    The  antithesis  of  acromegaly  is  micromelia  (Hutchinson). 

Cc^      The  changes  in  the  trunk  are  less  conspicuous.    The  sternum  is 

inoxneased  anteroposteriorly,  and  the  ribs  and  clavicles  are  thickened. 

Tli^  anteroposterior  dimension  of  the  thorax  is  increased,  the  head  is 

^eld  backward,  and  the  dorsal  kyphosis  is  rather  characteristic.   The 

nciviscular  weakness,  and  lean  arms  and  legs  contrast  sharply  with  the 

&i«t    impression  of  strength  imparted  by  the  massive  face  and  ex* 

tremities.     The  breathing  is  largely  abdominal,     (d)  The  skin  is 

hyperplastic,  and  also  the  mucous  membrane  of  the  nose,  tongue, 

pluirynx  and  larynx.    The  larynx  is  enlarged  (Marie),  which  may 

*^lain  the  deep,  low,  rough,  monotonous  voice. 

2.  Nervous  Manifestations. — (a)  Symptoms  of  brain  tumor  (hypo- 
Physb)  are  common,  as  headache,  vertigo,  mental  alteration,  vomiting. 
Periodic  loss  of  consciousness,  bitemporal  hemianopsia  (early  and 
frequent),  optic  atrophy  (40  per  cent.),  ocular  paralysis,  anosmia, 
^^cfitory  disturbance,  and  exophthalmos.  Hertel  in  175  cases  found 
^«  symptoms  in  52.5  per  cent.  (6)  Changes  in  character,  anxiety, 
apathy,  and  insonmia  which  deepens  into  terminal  somnolence,  are 
Common;  severe  pains,  parsesthesia,  acroparsesthesia,  and  subjective 
^^nnth  are  frequent. 

3.  Oonstitational  8]rmptom8. — (a)  Glycosuria  is  more  frequent  than 
Hansemann's  figures  indicate  (12  per  cent.).  Its  relation  to  acro- 
^«galy  is  uncertain,  probably  being  a  coordinate  manifestation .  Some- 
fames  polyuria  occurs  without  glycosuria.  (5)  Profuse  sweats  are 
^^mmon,  even  with  glycosuria;  the  skin  is  sometimes  pigmented; 
^beaty  is  common,  (c)  Seanuil  disturbance  is  the  rule;  in  women 
**iaenorrhoea  is  practically  constant,  and  is  often  preceded  by  dys- 
^eaorrhoea;  in  men  impotence  is  not  unusual;  the  genitalia  are 
J*^Uch  oftener  infantile  than  hypertrophied.  (d)  The  heart  is  often 
**iated,  and  hypertrophied  from  the  frequent  concomitant  arterio^ 
•^'erom,  deformed  chest,  and  rarely  from  actual  overgrowth  (cardio- 
'^^^pJy);  there  may  be  cyanosis  as  the  heart  weakens.  The  vessels 
^^  wide  and  thick.  Splanchnomegaly  may  be  early  observed  (intes- 
^es  and  other  viscera).  In  most  cases  the  lymph  nodes,  particularly 
^  cervical,  are  palpably  enlarged,  the  tonsils,  spleen,  thymus,  and 

**^etimes  the  thyroid  are  hyperplastic.     Gigantism  (i\i.)  occurs  in 

^^^  20  per  cent,  of  cases. 

^  Qoiirae  and  Prognosis. — (a)  Acromegalic  subjects  seek  advice  for 

k        «  enlargement  of  the  extremities  or  tonsils,  sweats,  pain,  eye-symp- 

I       tana,  or  polyuria;    (6)  remissions  are  common,  the  constitutional 

symptoms  and,  to  a  slight  extent,  the  enlargement  subside;    on  the 

^*^hand,  a  fitful  advance  may  be  noted,     (c)  The  average  course 
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is  chronic,  covering  ten  to  twenty  years,  though  relatively 
occur,  lasting  thirty  or  even  fifty  years,  and  acute  malignant 
known,  which  are  always  due  to  sarcoma;  they  may  develop  h 
weeks,  and  average  two  to  four  years  in  duration,     {d)   Di 
inevitable,  though  it  may  occur  from  various  causes;    it  ma; 
suddenly  as  in  brain  tumor  or  from  gradual  marasmus; 
coma,  intercurrent  infection,  cardiac  insufficiency^  intestinal  0 
or  pyelonephritis  may  explain  the  fatal  issue. 

Diagnosis.— In  this  connection,  Striimpell  quotes  Charcot*s  i 
that  physicians  in  general  see  and  diagnosticate  only  what  thi 
seen  and  learned  to  diagnosticate;  the  diagnosis  is  made  at  a< 
by  one  who  has  seen  a  single  case;  undue  regard  to  a  single  syu 
as  the  skin  changes,  amenorrhcea  or  glycosuria,  may  cause  em 
the  grouping  of  acromegalic  findings  is  unmistakable. 

Differentiation. — 1.  In  the  cranium  progenium,  the  lower  ja' 
trudes  and  its  teeth  are  directed  forward ;  the  lower  jaw  is  hj^per] 
the  upper  jaw  is  hypoplastic.  Cranium  progenium  may  oc 
acromegaly,  cretinism,  healthy  individuals  after  variola,  in  d 
and  in  idiocy. 

2.  Gigantism  occurs  in  over  20  per  cent,  of  acromegaly  (p 
when  acromegaly  develops  early  in  life)*     Forty  per  cent,  of 
are  acromegalic  (Steniberg).    The  interrelation  of  these  condi 
incompletely  understood.    Gigantism  proper  implies  symmetry 
growth;    there  are  normal  ** giants"  and  giants  with  acroi 
leontiasi^i   (t\i.),  facial    heraihypertrophy,    and    hereditary 
Bassoe's  report  of  the  autopsy  of  the  giant  Wilkins  covers  the 
subject  {Jourjial  of  Me^iial  and  Nervous  Dijicdse^,  1003). 

3.  Difju-ae  hyperostosis  (Starr,  Putnam,  Prince)  occurs  in  the 
involves  all  the  skull  bones,  and  seldom  the  extremities  or 
exophthalmos,  blindness,  deafness,  bilateral  facial  palsy,  dys 
dyspnoea,  and  other  basilar  syniptoms  are  noted,  which  culd 
fatally  with  stupor,  idiocy,  epileptiform  convulsions,  and  paralj 
the  extremities.    A  sul>t}T3e  (leontiasis  ossea,  Dana,  1893)  ocq 
the  form  of  tumor-like  protuberances  on  the  skull  and  other  I 
Prince  (1902)  collected  20  cases  from  the  literature.     He  mia| 
that  it  is  a  form  of  osteitis  deformans. 

4.  Osteitis  deformuwi  (Paget 's  disease,  1887)  is  a  combined  raf 
and  hypertrophic  osteitis.  It  begins  slowly  in  subjects  over 
years  old,  with  pains  and  deformity  of  the  thiglis,  legs,  and  I 
the  legs  bow  \\adely  outward  and  somewhat  forward,  the  curva 
vical  and  upper  dorsal  spine  becomes  kj^photic,  the  thorax  nt 
transversely  and  widens  anteroposteriorly,  the  abdomen  is  dial 
shaped  and  crossed  by  a  sulcus,  and  the  head  hangs  for^^ard-i 
soft  parts  do  not  hypertrophy  as  in  acromegaly,  the  face  is 
involved,  the  head  is  larger  above  than  below,  and  the  a 
altered.    About  70  cases  are  on  record. 

6.  IlypertTophic  osteoarthropathy,  known  since  the  time  of 
rates,  was  especially  described  by  Bamberger  and  simultaneou 
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MATie,  in  1889.    The  ends  of  the  fingers  and  perhaps  the  toes  become 
citibbed  or  "drumstick"  in  appearance.    While  the  nails  are  thin  and 
small  in  acromegaly^  in  hypertrophic  osteoarthropathy,  they  are  large, 
thiek,  wide  and  curv/cd  downward.     The  alteration  typically  involves 
the  terminal  phalanges,  but  also  in  severe  cases  the  ends  of  the  ulna, 
radius,  tibia  and  fibula.    The  pathology  is  a  toxeemic,  chronic  peri- 
ostitis, with  hypertrophy  and  osteophytic  growth.    The  most  common 
cause  is  chronic  lung  disease  (chronic  phthisis,  bronchiectasis,  emphy- 
sema, or  fibrosis),  whence  Marie's  name  of  osteoarthropathie  hypertro^ 
fhiante  pneumoniqiie;  it  may  develop  in  congenital  heart  disease  or 
aneurysm,  or,  much  less  frequently,  in  icterus,  gastric  dilatation, 
syphilis,  cystitis,  or  various  infections.    Adult  males  are  most  often 
affected. 

The  treatment  of  acromegaly  is  merely  symptomatic.    Extract  of  the 
hypophysis  has  been  given,  and  in  a  few  cases  with  temporary  success. 
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CONSTITUTIONAL  DISEASES. 


(A).  DIABETES  MELLITUS. 

Definition. — ^An  independent  disease  of  metabolism  characterized - 
(a)  by  a  permanent  lessened  capacity  of  the  organs  fixing,  storing  and  - 
^nsuming  grape  sugar;   (b)  by  excess  of  sugar  in  the  blood  {hyper- 
9lyc€smia),  resulting  in  (c)  grape  sugar  in  the  urine  (glycosuria) ;   (d) 
^^cU  changes  in  the  pancreas,     (The  term  mellituria  includes  the 
Presence  of  all  kinds  of  sugar  in  the  urine.) 

'ViUis  (1622-75)  first  differentiated  between  diabetes  mellitus  and 
Aabetes  insipidus,  and  Dobson  (1774),  of  Liverpool,  fully  described 
^^  clinical  symptoms. 

T*lxe  liver,  the  reservoir  for  carbohydrates,  may  contain  even  14 

P^^  Cent,  of  glycogen.    It  collects  carbohydrates  from  the  portal  vein, 

^^^^a  them  as  glycogen,  and  again  imparts  them  to  the  blood  as 

^^Pc  sugar,  for  use  in  the  tissues.    The  muscles  also  manufacture 

Sycogen  from  the  grape  sugar  of  the  blood,  and  are  more  tenacious 

£^  ^*  than  is  the  liver.    Glycogen  may  also  be  produced  from  the  album- 

^^tes.    When  there  is  a  temporary  carbohydrate  shortage,  the  reserve 

^^^  of  glycogen  is  drawn  upon.    Fat  is  converted  in  the  liver  into 

?^^r,  when  neither  the  carbohydrates  or  the  albuminates  suffice  to 

^^intain  the  normal  proportion  of  sugar  in  the  blood.    The  fate  of 

T^^V>ohydrates  when  ingested  in  excess  is:    (a)  glycogen  storage  (up 

^  10  ounces — 300  grams);  (5)  conversion   into  fat;  (c)  alimentary 

^ycosuria  from  hyperglyceemia,  when  the  sugar  in  the  arterial  blood 

^'^Beds  0.2  per  cent.;    this  is  known  as  "alimentary  glycosuria," 

^uich  is  physiological,  wholly  distinct  from  diabetes  mellitus,  and 

^^^^curs  when  the  blood-sugar  exceeds  the  assimilation   b'mit.     The 
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test  for  alimentary  glycosuria  consists  of  giving  3  ounces  (100  gms—  ^  ^« 
grape  sugar,  after  a  light  breakfast  of  bread  and  coffee.  If  more  ^  ^^^ 
1  per  cent,  of  sugar  appears  in  the  urine,  or  if  2  or  3  per  cent,  of  ^* 
entire  amount  administered  is  found,  it  is  indicative  of  diabetes  r^^^tte 
than  of  glycosuria.  Most  sugar  absorbed  goes  to  the  liver^  but  ^C^^tae 
absorbed  by  the  lymphatics  appears  in  the  urine,  whence  its  pres^i- — ^^ 
is  not  necessarily  a  sign  of  diabetes;  in  liver  cirrhosis,  sugar  c^^^l 
reach   the   blood   with   the  collateral   circulation.     Traces  of  sv^  8*^ 

[  (0.01  to  0.02  per  cent.)  are  normally  present  in  the  urine,  but  ap& )^^' 

detected  by  the  usual  tests,  whence  healthy  urine  is  regarded  as 
of  sugar. 

Etiology. — 1.  The  pancreas  {q*i\)  has  long  been  considered  an 
logical  factor  in  diabetes.    Recently  Opie  discovered  atrophic  cka^i 
in  the  cells  of  the  islands  of  Langerhans;  they  are  determined  onl,^^ 
microscopic  examination.     These  cells  are  thought  to  produc^^        *J 
internal  accretmn,  concerned  in  breaking  up  sugar  in  the  ti^^ues     ^^^ 
muscles.    Tills  internal  secretion  from  Langerhans*  islands,  is  wt»-* 
distinct  from  the  external  secretion  of  the  pancreatic  juice  voi  ^^ 
ijito  the  intestine.     Lepine  some  years  ago  spoke  of  a  '* glycol^ 
ferment/'  which  entered  the  blood  from  the  pancreas  and  broke 
the  sugar  molecules;    in  diabetes  resulting  from  the  absence  of 

>  ferment,  the  sugar  is  not  broken  down.  This  ingenious  argument 
received  much  experimental  corroboration,  since  (a)  total  paner 
extirpation  in  animals  and  man  produces  glycosuria;    (b)  after  V^^^^^^y 

.extirpation  and  suture  of  the  remaining  portion  to  the  abdorai  ^^ 

^wall,  diabetes  fails  to  appear,  but  develops  if  this  portion  is  Im^^^ 
removed;    (c)  when  about  a  tenth  part  is  left,  a  mild  form  of  dia 
ensues,  and  glycosuria  tK^curs  only  after  the  ingestion  of  carboh^  *•-"* 
(rf)  subsequent   destruction   of  the   remaining  portion  of  t 
produces  a  severe  form;    (e)  when  more  than  one-tenth  of  thf  luj 
tionating  gland  is  left  behind  no  diabetes  ordinarily  results;  (/)  diabc 
does  not  occur  in  simple  ligature  of  the  pancreatic  duct,  excluding  i 
juice  from  the  intestine,  nor  when  the  fluid  escapes  through  a  cutanc 
fistula,  whence  the  argument  that  there  is  an  internal  seiTetion. 
Cohnheinrs  experiments  (1903)  suggest  that  a  ferment  or  pro-ens 
secreted  by  the  pancreas,  joins  another  ferment  secreted  by  the  mui<rl 
and  that  the  united  ferments  break  down  the  sugar  molecules  to 
duce  heat  and  energy*    In  167  patients,  Thoinot  and  DeJamare  fo 
'* Langerhans*   insufficiency"  in    .SO  percent,  and  chiefly  in  ** 
diabetics.** 

2.  There  is  a  neurogenous  diabetes ^  the  relations  of  which  (tf  there  i 
any)  to  the  pancreas  are  wholly  obscure.    This  and  the  following  i 
might  be  considered  as  symptomatic  dialietes.     Ncr  ' ^emaesk^ 

Claude  Bernard's  well  known  puncture  of  the  four  ricle,  may 

possibly  alter  the  circulation  in  the  liver    Among  them  are  apoplea^t 
tal^es,  brain  tumors  (particularly  those  located  near  the  Imse).  penetal 
paralysis,  muldple  sclerosis,  meningitis^  syphilis,  softening  of  the  I 
diseases  of  the  cord,  vagus  and  sympathetic  system,  trauma^  trav 
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neurosis,  paralysis  agitans,  mental  diseases,  Basedow's  disease,  and 
acrome^y.  Hoffman  distinguishes  between  (a)  neurogenous  dior 
h^tes,  which  occurs  chiefly  in  men,  with  no  tendency  to  furuncles, 
c&rbuncles  or  cataract,  with  no  connection  with  gout,  and  which  passes 
a^way  if  the  brain  affection  is  curable,  and  then  always  in  a  compara- 
tively short  time,  though  in  some  cases  it  causes  death  within  two 
years;  and  (6)  diabetes  of  the  obese,  which  occurs  as  frequently  in 
women  as  in  men,  often  produces  carbuncles,  is  often  connected 
with  gout,  and  is  very  chronic,  often  lasting  ten  or  twenty  years. 

3,    Obesity  may  be  a  cause;  according  to  von  Noorden,  **  There  are 
(a)  cases  in  which  the  consumption  of  sugar  and  its  conversion  into 
fat  are  simultaneously  restricted — ^glycosuria  which  varies  in  severity, 
^nd  in  degree  of  emaciation  (ordinary  diabetes);    (6)  cases  in  which 
^^\y  the  consumption  of  sugar,  and  not  its  conversion  into  fat  is  inter- 
fered with — obesity  without  glycosuria  (masked  diabetes) ;  these  pass 
''^^dily  at  a  later  period  into  (c)  cases  in  which  the  consumption  of 
sugar  is  restricted,  and  the  collecting  of  carbohydrates  in  the  fatty 
tissues  is  also  more  or  less  interfered  with — obesity  with  consecutive 
glycosuria  (ordinary  diabetes  of  the  adipose)." 

4,  Gout,  arteriosclerosis,  various  liver  lesions  (cirrhosis),  and  possibly 
*^ute  infections,  have  apparent  though  obscure  relations  with  diabetes. 
Adrenalin  may  produce  glycosuria  (Blum  and  Herter).  Renal  diabetes 
^glycosuria  without  an  excessive  amount  of  sugar  in  the  blood)  may 
^^^^casionally  develop  in  nephritis,  renal  hemorrhage,  chyluria,  and  from 
^luiiiistration  of  the  glucoside,  phloridzin.  Lactosuria  may  occur  in 
*^te  pregnancy,  the  puerperium  and  nursUngs;  von  Noorden's  hypoth- 
^^3  is  that  in  the  "puerperal  state  the  capacity  of  the  tissues  for 
^'^Idng  up  milk-sugar  is  diminished,  an  instance  of  adaptation  to 
*^^  end  in  that  the  cells  of  the  mother  refuse  a  material  which  is  pre- 
^^nently  suited  to  the  nutritive  wants  of  the  nursling." 

5.  Predisposing  factors  are  (a)  sex;  men  (3:2)  are  especially  subject 
J^  diabetes;  (5)  age;  though  it  occurs  at  any  age,  its  frequency  is  as 
-5^ Wows:   In  persons  from  thirty  to  forty  years,  18  per  cent.;   forty  to 
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^int  (20  per  cent.),  or  gout  is  especially  significant;  cases  are  reported 

^  ^hich  the  grandfather  was  diabetic,  the  son  gouty,  and  the  grandson 

?^®*in  diabetic  (hereditary  alternating  diabetes),     (d)  Race,    Diabetes 

^  comparatively  rare  in  the  colored  race,  and  is  especially  common  in 

*^^.     It  is  rather  less  common  in  America  than  in   Europe,     (e) 

Occupation.    Diabetes  is  more  often  seen  in  private  than  in  hospital 

Pyactice.     Wealth  and  culture  increase  ten-fold  the  predisposition  to 

^betes  (von  Noorden).    It  is  frequently  found  in  scientists,  lawyers, 

^^cians,  poets,  teachers,  statesmen,  merchants,  speculators,  and  in 

those  leading  a  luxurious  or  self-indulgent  existence  with  sedentary 

«*bits;  it  also  results  from  overwork,  excitement,  over-eating  and  over- 

diiDking.     Diabetes  is  apparently  increasing  in  frequency. 
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Symptoms. — 1.  The  Urine, — G/yco^urm.— Sugar  in  the  urine  y^ 
the  leading  symptom  of  diabetes,  A  daily  excretion  of  1  to  3  dra,xs^ 
(5  to  12  grams),  is  not  uncommon;  the  maximum  amount  recordeil  is 
1,500  gm.;  the  largest  quantity  of  sugar  is  voided  late  in  the  mom  in  | 
or  after  6  p.m.  A  percentage  of  from  1  to  4  is  not  uncommon,  S  o« 
9  per  cent,  is  rare,  and  the  maximum  is  20  per  cent,  (personal  obsersi 
vation).  The  estimation  of  a  diabetic's  capacity  to  consume  suga;-  [ 
suggested  simuHaneously  by  Seegen  and  Traube  i.s  as  follows:  Accorc:^^^ 
ingly  as  the  urine,  after  a  diet  absolutely  free  from  carbohydrate5,  ^^ 
free  from  sugar  or  not.  a  distinction  is  made  between  (a)  mild  and  (4^^, 
severe  cases  of  glycosuria,  (a)  Mild  glycosuria  is  characterized  ^f^^ 
the  urine  becoming  sugar-free  within  a  few^  days  after  carbohydrates 
are  withdrawn,  and  by  sugar  reappearing  when  carbohydrates  are 
again  ingested.  The  test  diet  consists  of  ham,  eggs,  roast  beef,  cucum- 
ber with  ^^inegar,  olive-oil ^  and  salt  and  pepper;  brandy  with  AppoUn- 
aris'water;  coffee  without  milk  or  sugar;  clear  bouillon ;  butter,  green 
salad,  green  vegetables,  and  sardines;  this  diet  is  free  from  carbo- 
hydrates. With  increasing  additions  of  starch,  sugar  at  some  time 
is  again  voided,  i.e.,  the  limit  of  tplerance  or  of  assimilation  is  reached 
(6)  Severe  glycosuria  is  eharacterized  by  continued  excretion  of  sug 
in  spite  of  the  withholding  for  days  of  all  carbohydrates  from  the  dii 
and  signifies  (i)  that  even  those  carbohydrates  which  are  slowly  form^ 
from  the  albumin  are  not  w^holly  consumed;  (ii)  that  the  functions 
of  glycogen  storage,  and  (iii)  of  splitting  up  of  sugar  in  the  tissues  are 
seriously  affected;  of  this  type  there  are  many  degrees*  Fat  and 
alcohol  never  increase  the  severity  of  glycosuria.  Aluscular  exercise 
and  massage  usually  decrease  it.  It  is  often  increased  by  psychic 
disturbances  and  may  be  suspended  or  lessened  during  an  acute 
intercurrent  infection,  especially  in  typhoid;  chronic  diseases  with 
fever,  especially  pulmonary  tuberculosis,  have  less  influence.  It  is 
reduced  or  absent  in  the  final  stages  of  diabetes,  and  may  be  absent 
in  diabetic  coma.  Glycosuria  very  often  disappears  when  granular 
atrophy  of  the  kidney  develops  (Frerichs,  Stokvis,  Furbringer);  the 
diabetes  is  then  cured  in  some  unknown  way.  Gouty  diabetics  as  ^fc, 
rule  pass  no  sugar  during  an  attack  of  gout  (diabetes  altemans) 

Tests  for  Sl  gar. — (a)  For  Fekling's  test^  two  solutions  are  kejr^J 
separate ;  one  contains  copper  sulphate,  34.64  gm.  in  500  c.c.  of  w*ate^ 
and  the  other,  sodium  and  potassium  tartrate  173  gm.,  and  sodiui 
hydrate  125  gm.  in  500  c.c.  of  w^ater.    Equal  parts  of  these  solutioi 
are  heated,  but  not  boiled,  and  the  urine  is  added  drop  by  d 
The  volume  of  urine  should  never  exceed  that  of  the  solutions* 
duction  of  the  blue  copper  solution  to  the  yellow-red  suboxide 
copper  occurs  when  sugar  (its  aldehyd  group)  is  present.     Chlo; 
phenacetin,  chloroform,  formahn,  morphine,  uroleukinic,  and  hoifcrao 
gentisinic  acids  (the  probable  causes  of  alkaptonuria),  glycuronic  ac-i</^ 
cascara,  rhubarb,  and  salicylates,  may  also  reduce  Fehling^s  sohiti 
particularly  after  boiling*    In  doubtful  cases,  or  as  corroborative  t 
(6)  the  fermentation  te^t  may  be  used;  yeast  is  shaken  thon>ag 
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Crystals  of  Phenyl-glucosazone.     (Musser. 

(Or.  4,  Obj.  I).)      Drawn  by  .1.  I).  /.  ChM*-!-. 
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irith  a  quantity  of  urine,  the  air  allowed  to  bubble  up,  and  the  mixture 
Ictoed  in  a  saccharometer, — a  tube  closed  at  the  top,  and  graduated 
or  estimation  of  percentages.  The  sugar,  fermenting,  is  measured 
>y  the  amount  of  carbon  cUoxide  formed.  A  control  test  should  be 
cutde.  (c)  The  polarization  test,  showing  dextro-rotary  reaction,  may 
>«  employed,  (d)  The  very  delicate  and  reliable  phenylhydrazin  test 
rf  12.  Fischer  may  be  used.  CipoUina's  method  is  the  simplest:  6 
>^^iriims  of  pure  phenylhydrazin,  eight  drops  (0.6  c.c.)  of  glacial  acetic 
^<^ci,  and  a  dram  (4  a.c.)  of  urine  in  a  test-tube  are  gently  boiled  for 
^^e  minute  with  frequent  agitation.  Four  or  five  drops  of  sodium 
^yclxate  solution  are  added,  the  mixture  is  boiled  again,  and  allowed 
^^  oool;  in  a  few  minutes  (to  a  half  an  hour)  yellow  rosettes  of 
^h.^nylglucosazon  precipitate ;  maltose  and  certain  pentoses,  the  crystals 
^*  '^hich  melt  at  diflferent  degrees,  may  alone  cause  error.  Plate  XV. 
^^UANTiTY  OF  Urine  AND  SPECIFIC  GRAVITY. — ^Thc  urinc  is  almost 
•^'^^ys  acid  even  after  fermentation  (lactic  acid),  and  has  a  sweet 
^^^e.  As  a  general  rule  the  quantity  of  urine  secreted  during  the 
^ght  is  less  than  that  secreted  in  the  day-time;  this  is  an  important 
^^^int  because  in  other  polyurias  frequently  J  to  f  of  the  entire  amount 

*  U.rine  is  secreted  during  the  night  (Lecorch^  and  Quincke).  A 
^^^Tetion  of  ten  quarts  is  not  rare.  The  largest  amounts  recorded  are 
®»  17  or  28  quarts  in  a  day.  Higher  figures  suggest  simulation, 
^^tients  having  been  known  to  add  sugar  to  the  urine.  Pollakiuria 
^^"^quency  of  urination)  is  common.  The  urine  is  pale.  If  dark  and 
^  Piratic  deposits  are  present,  the  prognosis  is  good  (Seegen  and  Pavy). 
'  c>^m  often  remains  long  on  its  surface  and  the  sediment  is  very 
'^^-rce  or  is  absent.    Prout  considered  that  the  onset  of  diabetes  began 

*  the  time  the  urine  ceased  having  a  turbid,  uratic  deposit.  An  in- 
■""^ase  in  the  amount  of  sugar  usually  brings  an  increase  in  the  amount 

*  tirine,  but  ordinarily  the  amount  of  urine  rises  less  rapidly  than 
^^^s  that  of  the  sugar.  The  specific  gravity  is  higher,  the  greater 
^^  amount  of  urine  secreted. 

•  .  -Amount  in 

**^«rB  or  quarts.  Specific  gravity.  Sugar. 

1.5  to    2.5 1.026  to  1.030 2  to  3% 

2.6  to    4     1.030  to  1.036 :.3to5% 

4      to    6     1.032  to  1.046 4  to  7% 

«      to  10 1.036  to  1.046 6  to  9% 

T^^o  or  three  per  cent,  of  sugar  may  cause  no  change  in  specific 

^^'^ty.    The  average  is  1,030-40,  it  is  rarely  more  than  1,050,  and 

!?^^  Highest  record  is  1,074;  very  high  specific  gravity  suggests  fraud; 

^^  lowest  records  are  1,002  and  1,008.     If  under  the  influence  of 

^t  diet,  the  urine  becomes  entirely  or  nearly  free  from  sugar,  the 

?^iitity  approaches  normal.     The  specific  gravity   remains   high 

^^use  the  urine  is  rich  in  meat  end-products.    There  is  no  absolute 

y^^lelism  between  the  percentage  of  sugar  and  the  specific  gravity; 

'ycosuria  is  often  preceded  by  premonitory  polyuria.    (6)  Though 
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diabetes  may  be  cured,  poljiiria  may  persist  without  glycosuria;    ^^^^ 
may  be  caused  by  the  habit  of  drinking  large  quantities  of  water.         ^^ 
There  are  some  cases  in  which  though  there  is  a  large  perceii  t-^^-iS 
of  sugar,  only  a  pint  or  a  pint  and  a  half  (500  to  800  cc)  of  iirifi*^ 
secreted;   this  was  first  described  by  Peter  FranK  a  century  ag«> 
**  diabetes  decipiens."     Crystals  of  sugar  may  be  seen  on  the  sik^ 
clothing,  or  in  the  ve^sseL 

Nitrogenous  Conhtituents  of  thk  Urine. —  Dialietic   patie*^ 
usually  excrete  considerable  urea;  2  ounces  (50  to  GO  gro.)  are  not    ■ 
frequent,  and  over  5  ounces  (163  gm.)  have  been  noted;  larger  figti^ 
are  reached  in  no  other  disease;    it  is  occasioned  by  the  abuncli^ 
ingestion    of   proteids,   and   possibly  by  fermentation   of  the  ti^^^*-*^ 
albumins;   the  condition  is  pathological  when  the  amount  of  fiitrr>|2r^ 
in  the  urine  exceeds  that  in  the  food,    Naunyn  and  von  Mehring  i 
that  there  is  an  increase  in  the  urea  save  in  severe  and  exceptit>r- 
cases, 

Attimoniumf  normally  8  to  15  grains  (0.5  to  1  gm.)  per  dietn, 
increase  to  20  or  180  grains,  although  the  highest  figures  are  ^^^"^ 
exclusively  in  diabetic  coma.   The  organism  excretes  increased  aro< 
of  ammonia  in  order  to  neutralize  pathological  acids  (acidosiJ*).      ^ 
diabetic  diet  is  acid;    phosphoric  acid  forms  from  the  ingested  m< 
and  much  sulphuric  acid  is  produced  by  oxydation  of  sulphur  in 
albumin  molecule.     The  quantity  of  creatinin  may  reach  20  to 
grains  (1.3  to  2  gm.)  fer  diem,  because  of  the  diet,  and  tissue 
The  amount  of  uric  acid  is  nearly  normal. 

Albuminuria  is  found  in  from  30  to  40  per  cent*  of  ases;    i^ 

Lalmost  always  slight,  and  is  due  (a)  to  cystitis,  pyelitis,  intereur 

•disease-s  as  gangrene  or  infection,  pulmonary  tuberculosis,  and  in 

cases  without  relation  to  diabetes  as  in  the  arteriosclerotic  and  ITOC--^^^ 

L  types  of  diabetes,  to  liver  cirrhosis,  etc.;    (b)  to  diabete-  ^  ^r-A 

'individuals,  and  (c)  to  circulatory  disturbances;    (rf)  in  uii  ^^^ 

cases  of  diabetes  it  may  be  due  to  the  action  of  the  sugar,  /S-oxybuty^^'^^^ 

and  other  acids  and  toxins  on  the  kidneys.    Albuminuria  is  a  freque?^^^ 

forerunner  of  diabetic  coma,  either  as  a  coordinate  manifestation  ar""^ 

determining  factor   (decreased   renal   permeability  with  rrtrntion 

the  blood  of  toxins).     Diabetes  may  develop  into  chronic  interstiti 

nephritis,  and  the  sugar  then  disappears. 

N on-nitrogmom  organic  substances.     Lapuria  ha^  been  ob«er 
Acetone,  aceto-acetic  acid  and  beta-oxybutjTic  acid  arc  most  fpcc|U«i 
they  may  be  derivatives  of  albumin  or  of  fat,     Beia'Oxjftmtjfric 
is  absent  in  diabetics  who  are  in  good  physical  condition,  and  not  mf 
quently  also  in  those  who  are  suffering  from  markeit  loss  of  . 
The  urine  may  be  odorless,  or  may  smell  like  chloroform,  jruji 
wine.     Sometimes  the  daily  amount  excreted  is  only  a  few 
at  other  times  it  reaches  2  to  even  7  ounces  (50  or  226  graiiu)« 
abnormal  excredon  once  begun,  is  uninterrupCed^  sometimes 
years,  and  shows  a  constant  tendency  to  increase.    It  is  of  the  grmv 
prognostic  significance  because  in  most  caaea^  at  the  ead  of  da| 
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-wr^^ks  or  months,  fatal  diabetic  coma  develops.    An  excretion  of  more 
tlmcft^xs  an  ounce  indicates  imminent  coma.    Acidosis  is  most  accurately 
estixnated  by  the  output  of  ammonium;  according  to  Magnus  Levy, 
2  ^xxi.of  ammonium  correspond  to  6  gm.  of  ^-oxybutyric  acid,  5  gm.  to 
20   ^m.,  and  8  gm.'to  36  or  40  gm.    ^-oxybutyric  acid  is  thought  by 
som.e  to  be  the  parent  substance  of  acetone  or  diacetic  acid.    Acetone 
aru£   diacetone  are  present  in  the  urine  in  diabetes,  fevers,  cancer,  in- 
anition or  auto-intoxications,  and  indicate  malnutrition.     When  the 
arxiount  of  acetone  progressively  rises  from  16  grains  upward,  the 
outlook  is  unfavorable.     It  is  not  proven  that  the  acetones  cause 
^^onaa,  but  they  at  least  accompany  acidosis.    They  impart  a  fruity 
or  ^^rine-like  odor  to  the  urine  and  breath.     Denniges'  test  for  acetone 
Cc[Uoted  from  Simon's  Clinical  Diagnosis)  is  as  follows:   20  grams 
of   concentrated  sulphuric  acid  are  poured  into  100  c.c.  of  distilled 
''^ater,  when  6  grams  of  freshly  prepared  yellow  mercuric  oxide  are 
^dded.    The  mixture  is  allowed  to  stand  for  twenty-four  hours.    This 
'^a.gent  is  added  to  3  c.c.  of  urine,  drop  by  drop,  until  the  precipitate 
^Us  iormed  no  longer  disappears  on  stirring.     When  this  point  is 
'l^^ched  a  few  more  drops  are  added.     After  two  to  three  minutes 
^^    precipitate  is  filtered  off.     The  clear  filtrate  is  further  treated 
^th  about  2  c.c.  of  the  reagent,  and  3  to  4  c.c.  of  a  30  per  cent,  solu- 
^on  of  sulphuric  acid,  and  placed  in  a  vessel  with  boiling  water. 
^'^  the  presence  of  an  abundant  amount  of  acetone  a  copious  white 
Precipitate  forms  immediately;  while  in  the  presence  of  traces  only  (less 
5^^U  1 :  50,000),  a  slight  cloud  develops  on  standing  for  several  minuteSt 
■*-  h^e  precipitate  is  almost  entirely  soluble  in  an  excess  of  hydrochloric 
f^d.    If  albumin  is  present,  the  urine  becomes  turbid  at  once  when 
^^  reagent  is  added.    In  that  case  the  test  is  continued  as  described, 
i^J*€ntion  being  directed  to  the  coarser  precipitate  which  occurs  later. 
»7^  such  urines  large  amounts  of  the  reagent  must  be  added,  the  idea 
^^^^ing  to  precipitate  everything  that  can   be  precipitated  with  the 
it,  before  heating.     Oppenheimer  claims  that  it  is  a  delicate 
^t,  and  gives  well-pronounced  reaction  with  a  dilution  of  1 :  20,000. 
GerhardU's  test  for  diacetone  is   as   follows:    a  dram  of   urine   is 
J.   -^ted  with  a  strong  solution  of  ferric  chloride  added  drop  by  drop. 
^  t^recipitate  of  phosphates  is  filtered  off,  and  more  of  the  iron  solution 
,^^^dded  to  the  filtrate.    If  a  bordeaux-red  color  now  appears,  another 
^^^*tion  of  the  urine  is  boiled,  and  similarly  treated.    If  in  the  second 
^^^  no  reaction  is  obtained,  a  third  portion  of  the  urine  is  treated 
^'^th  sulphuric  acid  and  extracted  with  ether.     A  positive  reaction, 
^"l^en  the  ethereal  extract  is  tested  with  ferric  chloride,  the  color  dis- 
'    ^^pearing  upon  standing  for  twenty-four  to  forty-eight  hours,  indicates 
^^i^etic  acid,  particularly  if  the  urine  is  rich  in  acetone. 

Mineral  Constituents. — Sodium  chloride,  sulphuric  and  phosphoric 
^l^ds,  and  the  ethereal  phosphates  are  abundant;  they  are  caused 
rT  the  increased  amount  of  food  ingested.  The  oxalates  are  increased 
^  nuld  cases.    Much  lime  is  excreted,  which  suggests  osseous  waste. 
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P^ieimiaturia.^The  butyric  acid  bacillus,  the  Bacillus  coli, 
fungus  and  other  bacteria  may  cause  fermentation  in  the  bladcL 
producing  carbon  dioxide,  hydrogen,  and  methane  gas. 

2.  Direct  Consequence  a  of  the  Glycosuria  and  Polymia, — (a)  IZI] 
exaggerated  thirst  (polydipsm)  is  always  secondary  to  the  polyu 
(b)  Nutrition  is  affected.  Much  sugar  is  lost  to  the  tissues;  ' 
quarts  of  urine  with  5  per  cent,  of  sugar  produces  loss  of  400  caloc*i 
one-seventh  of  the  totaL  Therefore  the  nutritive  requirementa 
great,  the  appetite  is  excessive  (polypkagiu)  and  in  severe  cases  em&c! 
tion  and  fatigue  are  pronounced.  The  loss  of  sugar  must  be  met 
increase  in  albumin  and  fat.  Increase  in  weight  may  follow  reducti4 
in  the  sugar.  The  temperature  in  uncomplicated  cases  is  subnorTr&i 
from  inanition. 

3.  Complications. — Comphcations  and  other  symptoms  result  frol 
various  causes:  (a)  the  sugar  in  the  blood,  (b)  impaired  nutrition  a Jd 
lowered  physiological  resistance;  both  conditions  predispose  to  O 
infection,  particularly  by  the  bacillus  tuberculosis,  {d)  poisooi^ 
(acidosis),  and  other  ill-understood  conditions,  which  Jpromote  degp^ 
erations  and  toxsemia. 

1,  Nervous. — (a)  Intellectual  degression,  insomnia,  headache  a^ 
neurasthenic  symptoms  are  common,  though  psychoses  are  less  f« 
quent.    In  rare  instances  focal  symptoms  may  develop  (as  in  unemi  ^ 
without  anatomical  findings.    Brain  symptoms  may  result  from  coiJ 
cident  syphihs,  arteriosclerosis,  etc.     (6)   Diabetic  coma  occurs  in  --< 
per  cent,  and  causes  about  half  the  deaths  in  diabetes;  it  is  most  fc^ 
quent  in  youth,  and  in  acute  and  severe  types;    Naunyn  holds  tl»^ 
it  is  favored  by  a  strict  antidiabetic  diet.     All  cases  of  coma  wiu^ 
develop  in  diabetes  are  not  diabetic;    patients  may  succumb  (i)    - 
cerebral   apoplexy ,    tuberculosis,    embolism,   thrombosis,    sepsis, 
urwmiaf  (n)  to  heart  failure ^  which  may  cause  sudden  death*  or  cod 
with  death  after  a  short  time  or  (iii)  diabetic  coma  proper,  which 
probably  due  to  toxfcmia   (acidosis),  and  closely  resembles  expe 
mental  acid  poisoning.     Most  writers  believe  that  ^-oxy butyric 
is  causal,  though  in  three  of  the  author's  cases  it  was  not  presea 
in  the  urine  (Long).     Coma  is  imminent  when  the  daily  output 
ammonium  exceeds  45  grains  (3  gm.),  for  this  measures  the  acid 
It  may  occur  suddenly  without  obvious  cause,  or  may  follow  sev'* 
exertion,  excesses,  excitement  or  gastro-intestinal  disorders.    In  soi 
cases  there  are  prodromal  headache  vertigo,  stupor,  restless  anxiety 
symptoms  resembling  those  of  acute  alcoholism.     The  pupils    s 
dilated,  the  reflexes  abolished,  the  pidse  is  small,  and  averages   1< 
to  120,  and  the  temperature  is  usually  subnormal.     Convulsions   n 
most  uncommon.    The  breath  has  the  wine-hke  acetone  odor.    Tl 
breathing  is  characteristic;  inspiration  is  deep,  long-dni\vii  and  enf^^ 
getic  and  expiration  is  short  and  slightly  sighing;  in  this,  Kusimauf^ 
dyspnwa^  the  inspiratory  energy  contrasts  strongly  with  the  g^ierwl 
bodily  weakness;  respiration  may  be  normal  in  rate,  but  is  genmllf 
somewhat  accelerated;    there  is  no  stridor,  nor,  at  the  onset,  flfl/ 
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:yanosis.  The  urine  is  generally  albuminous  and  almost  always  eon- 
ains  small  granular  easts  (Kiilz  and  Adelhof);  the  addition  of  a  few 
Irops  of  ferric  chloride  gives  the  Burgundy  wine  color;  sugar  is 
present,  though  it  may  occasionally  disappear  as  the  coma  develops. 
'artial  consciousness  may  return,  but,  with  few  exceptions,  death 
ccurs  within  a  few  hours  to  two  days,  with  subnormal  temperature, 
owed  respiration  and  cardiac  weakness.  The  autopsy  reveals  no 
instant  brain  changes,  (c)  Degeneration  (toxsemic)  in  the  posterior 
jilumns  of  the  cord  may  develop,  (d)  The  peripheral  nerves  may  be 
3ected.  Neuralgia  is  common  and  may  indicate  incipient  neuritis, 
•  may  appear  and  disappear,  varying  with  the  amount  of  sugar  in 
^  blood  and  urine.  It  is  often  an  early  symptom;  it  may  be  uni- 
t«ral  or  more  often  bilateral,  most  frequently  affects  the  sciatic 
^:^^res,  and  is  not  uncommonly  a  most  obstinate  and  recurrent  symp- 
wzMH.  Neuritis,  as  a  general  rule,  occurs  in  the  severe  forms  of  diabetes, 
c3  m  its  later  stages.  It  may  be  manifested  only  by  obstinate  neu- 
l-S^9  painful  paresthesia  in  the  legs,  muscular  cramps  or  in  30  to 
>  per  cent,  of  diabetics,  decrease  or  abolition  of  the  patellar  reflexes, 
etiritis  may  involve  the  cranial  nerves,  mostly  the  abducens,  then 
^^  oculomotor,  hypoglossus,  spinal  accessory  and  facial,  or  with 
f^ater  frequency  the  spinal  nerves;  the  lower  are  affected  more 
ften  than  the  upper  extremities,  and,  like  diabetic  neuralgia,  bilateral 
^volvement  of  the  crural  or  sciatic  nerves  is  the  most  common  type, 
^^uritis  may  be  single  or  multiple  (polyneuritis).  Its  symptoms  are 
■^ose  of  neuritis  or  polyneuritis  (q.v.),  as  paralysis,  altered  sensation, 
^Qolished  reflexes,  reaction  of  degeneration  and  trophic  disturbances, 
^  falling  of  the  hair  and  nails,  glossy  skin,  and  perhaps  also  herpes 
^^  perforating  ulcer  of  the  foot  (raal  perforant).  In  severe  cases  tabes 
^^mulaXed,  pseudotabes  diabetica  (see  Multiple  Neuritis),  (e)  The 
fP^cio/  senses  may  be  involved.  Retinal  diseases  occur  under  three 
ij^'^ms:  (i)  albuminuric  retinitis,  accompanying  contracted  kidney; 
^)  retinitis  centralis  punctata  with  characteristic  small,  shining  central 
Pois,  usually  with  hemorrhagic  points,  and  always  bilateral;  (iii)  the 
**^iinary  hemorrhagic  type  (see  Plate  V,  Fig.  1).  Retinitis  occurred  in 
^  per  cent,  of  Galezowski's  114  cases.  Neuritis,  neuroretinitis  and 
^Jt)bulbar  neuritis  with  consecutive  atrophy  are  progressive,  and  occur 
^^1*  frequently  in  severe  than  in  mild  cases,  sometimes  as  early, 
^'Xietimes  as  late,  complications.  Twenty  per  cent,  of  diabetics  with 
^tinitis  die  within  one  year,  and  60  per  cent,  live  over  two  years 
Nettleship). 

Amblyopia  and  amaurosis  are  complications  of  early  diabetes,  and 
^*ten  first  induce  the  patient  to  seek  medical  advice.  Paralysis  of  the 
?^ar  muscles  occurs  in  7  per  cent,  of  cases;  accommodation  paralysis 
'^  the  most  frequent  type,  and  then  that  of  the  external  rectus;  the 
^08t  probable  cause  is  neuritis;  Mauthner  assumes  that  there  is  a 
^Uclear  hemorrhage.  Cataract  occurs  in  4  per  cent,  of  cases.  Other 
^^cular  changes  are  rare.     Aural  complications  include  external  fur- 
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uncles  and  otitis  media,  which  has  a  tendency  to  hemorrhigc 
diffusion,  as  mastoiditis. 

2.  CiHcuLATORT, — (fl)  The  blood  may  become  somewhat  coH' 
trated,  for  much  water  is  required  to  eliminate  the  sugar;  the  amoxi 
of  sugar  (normally  0.1  to  0.15  per  cent.)  is  increased  in  diabetes 
0,3  or  0.5  per  cent.  Fat  in  the  blood  (lipfemia)  is  a  frequent  findin 
what  appears  to  be  fat  is  sometimes  albumin  (Futcher)  or  eholeste-ari 
in  combination  \^ith  fatty  acids;  Frazer  in  one  case  found  14  pe 
cent,  of  fat.  Bremer's  lest  is  based  on  changes  in  the  haemoglobin 
thick  smears  of  blood  are  made  on  a  slide,  which  is  heated  and  treated 
with  1  per  cent,  congo  red  solution  for  two  minutes;  diabetic  bloody 
will  not  stain,  but  the  control  shde  of  normal  blood  stains;  this  reac- 
tion, according  to  Bremer,  often  results  during  remissions  in  the' 
glycosuria  and  in  the  preglycosuric  stage;  it  sometimes  occurs  in  other 
conditions,  as  Hodgkin's  disease,  Willmni^on*s  Ust  is  Imsed  on  the 
fact  that  diabetic  blood  decolorizes  a  weak  alkaline  solution  of  methyl 
blue.  It  is  as  follows:  20  c.c.  of  blood,  40  c.c.  of  distilled  water, 
1  c.c,  of  1  to  6,000  aqueous  solution  of  methylene  blue  are  adJi 
40  c.c.  of  liquor  potassa-,  and  are  placed  in  test-tubes  in  a 
of  water,  which  is  boiled  for  four  minutes;  the  blue  color  disap[ 
The  alkalescence  of  the  blood,  which  is  reduced  in  various  conditio«^ 
of  inanition,  is  greatly  lessened  in  diabetes,  particularly  when  jS-osy 
butyric  acid  engages  the  ammonium  and  other  salts  and  when  coii*' 
develops.  (b)  The  arteries  are  frequently  sclerosed  in  diftbel^ 
Arteriosclerosis  causes  many  common  symptoms,  as  cardiac  h^ 
trophy  or  dilatation,  angina  pectoris,  cardiac  asthma,  hemipl 
albuminuria,  senile  gangrene,  and  intermittent  claudicatioD. 
The  heart  may  be  altered  in  various  ways  (r.^.).  Hypertrophy  occii* 
in  about  10  per  cent,  and  is  less  ominous  than  atrophy,  which  occu* 
in  uncomplicated  diabetes  of  the  young.  Heart-failure  may  occU 
after  moderate  exercise,  or  may  develop  precipitately,  ending  in  coii»J 
or  asphyxia  and  correctly  separated  by  Frerichs  from  genuine  diabett 
coma.  Von  Noorden  observed  five  instances  of  sudden  death  in  I  "^ 
fatal  cases.  ** Functional  heart  symptoms"  occur  in  10  per  cent 
cases.  The  pulse  is  usually  accelerated,  and  its  tension  is  ekvat« 
Cardiac  or  renal  dropsy  is  uncommon  in  diabete^. 

3.  Respiratory. — (a)    Tttherculosh  is  most  frequent  in  the  fO< 
classes,  and  in  the  young,  but  much  less  so  in  older,  obese  and  goU<! 
subjects ;  about  25  per  cent,  of  diabetics  contract  tuberculosis,  Hflpmop 
tysis  is  very  rare  (Seegen  and   Leyden);    the  sputum  is  abundant^ 
it  is  usually  stated  that  the  tubercle  bacilH  are  scant  or  absent;    i^ 
the  secondary  necrosis,  to  which  all  diabetic  rissues  are  prone,  tbf 
marked  clinical  and  pathological  lung-findings  may  sharply  coutr*?' 
with  the  small  number  of  tubercle  baciUi  found  in  the  sputum.   T^^ 
course  is  rapidly  fatal.      (6)   Gangretie  is  much  less  common  ihis 
tuberculosis.     Fever,  pulmonarj"  hemorrhage,  and  purulent  sputriffi 
are  common.     Foetor  is  less  conspicuous  than  in  other  fornix*  of  ?«'• 
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onaiy  gangrene,    (c)  Intercurrent  pneumonia  may  develop,  and  is 
;iially  fatal. 

4.  Digestive. — (a)  The  mouth  is  generally  dry  and  acid  (from 

K!omposition  of  sugar);   the  saliva  is  scanty  and  poor  in  ferment; 

omatitis  is  common,  and  the  growth  of  aphthae  is  promoted  by  the 

dd  reaction  of  the  mouth,  though  it  is  preventable  by  cleanliness. 

he  teeth  may  decay  from  alveolar  periostitis  or  drop  out  from  tropho- 

^urotic  changes,    (fc)  The  stomach  is  affected  with  remarkable  infre- 

Liency,  considering  the  oral  findings,  and  the  polyphagia.    Marked 

aorexia  is  uncommon,  though  the  patient  may  refuse   fatty   and 

itrogenous  food.    The  stomach  is  usually  dilated,     (c)  The  bowels 

^  generally  costive.    Schmitz  claims  that  obstinate  constipation  pre- 

isposes  to  coma,  though  in  the  author's  experience,  most  diabetics 

'^  constipated.   Intestinal  or  gastro-intestinal  catarrh  sometimes  seems 

^  precipitate  coma,  but  it  may  be  merely  an  associated  symptom. 

^)  The  liver  is  usually  enlarged  (hypersemia  and  fatty  degeneration), 

•^d  sometimes  tender.    Gall-stones  are  concomitants  in  10  per  cent. 

rf  cases,  according  to  Bouchard,  but  Naunyn  is  correct  in  denying 

^t  they  have  any  intrinsic  relationship  to  diabetes.    French  authors 

^Iitnot  and  Chauffard)  have  described  a  pigmentary  cirrhosis  in 

^betes  (diabfete  bronz^),  which  has  already  been  referred  to  under 

Sver  cirrhosis,  and  chronic  pancreatitis;    this  syndrome  probably 

P^velops  in  the  following  sequence:  (i)  hcemolysis,  (ii)  pigment  deposit 

1^  the  liver,  pancreas,  and  skin  from  the  altered  blood  (heemochroma- 

^^),  (iii)  chronic  interstitial  inflammation,  chronic  hepatic  cirrhosis, 

•'^d  (iv)  chronic  pancreatitis,  causing  diabetes,    {e)  Pancreatic  symp- 

^*Jas  are  few,  because  the  external  pancreatic  secretion  is  essentially 

^nnal,  and  only  the  internal  glycolytic  secretion  is  afiPected. 

5.  Genito-urinary. — (a)  Albuminuria  may  be  present  (see  Urine). 

le  kidneys  are  frequently  hypertrophied  and  hyperaemic;  various 

l^enerations  may  be  noted,  including  Ehrlich's  glycogenic  degener- 

m.     Interstitial  nephritis  may  follow  and  replace  diabetes,  chiefly 

^uty  and  corpulent  individuals,  (h)  Cystitis  is  not  rare;  the  urine 

*  actually  ferment  in  the  bladder,  just  as  it  readily  decomposes 

\e  urinal;  this  may  lead  to  pyelonephritis  or  pneumaturia  (v,s,). 

'tis  may  cause  temporary  cUsappearance  of  the  glycosuria,     (c) 

le  female,  menstruation  may  be  disturbed  or  suspended.     The 

1  inclination  is  usually  lessened  in  severe  cases,  but  may  be 

8cd  in  mild  cases  from  genital  pruritus  (v.i,).    Conception  may 

5ven  in  advanced  cases,  but  in  33  per  cent,  there  is  spontaneous 

m  or  premature  delivery.     In  severe  diabetes  interruption  of 

icy  is  indicated,  but  care  must  be  taken  that  diabetes  gravi- 

\8  not  confused  with  lactosuria;   the  maternal  danger  in  unin- 

d  pregnancy  is  great,  from  exacerbation  of  the  disease,  coma, 

and  infection,  though  Stengel  has  recently  concluded  that  the 

s  overdrawn.     Fungi  readily  develop  about  the  labia  and 

this  is  promoted  by  lessened  general  resistance  and  local 

vith  the  saccharine  urine.     Aphthae,  leptothrix  and  other 
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parasitic  deposits  are  frequent,  particularly  in  careless  subjects; 
ritus  pudetidorum,  vulvitis,  vagioitis,  urethritis  (which  may  simul 
gonorrhcea),  furunculosis  and  even  gangrene  may  develop,  {d) 
the  male,  the  sexual  appetite  may  be  increased  early  in  the  diseaS 
but  later  is  replaced  by  impotence,  which  is  probably  due  to  spinj 
degeneration.  Phimosis,  balanitis,  small  erosions  near  the  urethn 
urethritis,  itching  at  the  meatus  causing  tenesmus,  curious  nodes  i 
the  corpora  cavernosa,  furuncles  and  necrosis  may  first  engage  tl 
physician's  attention.  Genital  symptoms  in  men  are  less  conspicuoi 
than  in  women ♦ 

6*  Cutaneous. —The  skin  is  dry,  rather  harsh  and  itches  wh^ 
there  is  much  polyuria  and  emaciation*  Sugar  is  said  to  be  pr^€ 
when  the  patient  sweats.  Itching  is  caused  by  toxsemia  irritating  t 
cutaneous  nerves,  as  in  ursemic  and  cholsemic  pruritus.  Skin  eruptia( 
include  pityriasis  tabesentium,  urticaria,  erythema,  eczema,  bull 
acne,  purpura  and  herpes.  Infection  is  favored  by  reduced  physi 
logical  resistance  and  possibly  by  hyperglycemia;  furunculosis  (10 
25  per  cent.)  is  due  largely  to  the  staphylococcus,  and  may  initio 
lymphangitis,  phlegmon  or  gangrene;  erysipelas  is  promoted  by 
duced  general  and  local  resistance.  Gangrene  is  most  frequent- 
late  or  middle  life,  and  in  mild  cases;  it  usually  begins  on  the  t^i 
and  extends  upward,  either  as  dry  or  moist  gangrene;  it  is  saidi 
result  from  obliterating  endarteritis,  but  in  the  writer's  experieiH 
occurs  three  times  less  frequently  than  the  ordinary  plaque-like  atbc 
oma.  Unfortunately  gangrene  is  usually  progressive.  Wounds  ; 
diabetics  heal  better  than  in  pre-antiseptic  times,  but  delayed  healioi 
infection,  and  gangrene  are  still  frequent.  Enlargement  of  the  Iva 
phatic  glands  is  seldom  absent  in  severe,  progressive  forms  with  cm^ 
ciation ;  the  glands  are  hard,  painless,  and  probably  secondary  to  ski 
infection  or  irritation. 

Course  and  Prognosis.— The  onset  may  be  acute  or  chronic,  *» 
the  course  may  be  short  (covering  wTeks)  or  protracted  and  remitted 
(covering  twenty  years  or  more).  Various  complications  modify  th 
duration  and  outcome.  Von  Noorden's  summary  of  the  gencr^ 
prognostic  sigtis  covers  the  ground  completely.  Favorable  signs  ari 
(a)  onset  late  in  life;  (b)  long  duration  prior  to  the  time  of  obse^ 
vation,  with  no  grave  complications  nor  any  considerable  en  '  *  t 
<c)    traumatic   causation;     (d)  syphilitic  origin;     (e)   the  <  - 

invariably  of  mild  forms  of  diabetes  in  the  family  of  the  pa  J 

precedent  and  co-existent  obesity;  (^)  co-existent  uric  acid  -^-.. - 
(h)  slight  glycosuria  and  tolerance  of  moderate  amounts  of  cAi^ 
hydrates;  (i)  marked  oscillations  and  increasing  tolerance  of  carb< 
hydrates;  (;)  circumstances  which  permit  of  dietetic  and  gtn^^ 
hygienic  prescriptions.  Unfavorobh  prognostics  are:  (a)  onset  J 
early  life,  especially  in  childhood;  {h)  great  loss  of  strength,  despi' 
a  brief  duration  of  the  diabetes;  (o)  a  history  of  severe  forms  in  th 
family;    id)  early  appearance  of  grave  secondary  (T  '  '^^^ 

plications;    (e)  a  high  degree  of  glycosuria,  with  con-  ^^^ 
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^5f  carbohydrates;  (/)  excretion  of  ^-oxybutyric  acid;  coma;  (g)  poor 
^circumstances  which  render  impossible  the  dietetic  treatment,  or  the 
.^ftvoidance  of  bodily  and  mental  overwork, 
■         Diagnosis. — The  diagnosis  is  certain  only  when  the  urine  in  every 
fc  ~  n'^r  is  examined  as  a  routine  procedure,  because  only  then  can  the 
lighter  cases,  which  are  amenable  to  treatment,  be  discovered.     In 
^i^rmany  cases  the  thirst,  polyuria,  emaciation,  itching,  and  the  compli- 
cr^&tions  per  se  are  suggestive*     Pentosuria;  IG  familial  or  hereditary  ' 
cr^a^^s  are  recorded.     Pentose  reduces  Fehling's  solution,  even  after 
f^^jKraentation  of  the  urine.    BiaFs  test  is  made  as  follows:    a  small 
&:x:Maount  of  the  following  solution,  orcin  1  gm,,  liq.  ferri  chloridi  25 
cl:M*'Ops,  and  30  per  cent,  hydrochloric  acid  in  500  c.c.  of  water,  is  heated 
to      boiling,  and  added  to  the  urine  which  turns  green  if  pentose  is 
pir^^sent. 

Treatment* — 1.  Diet,— Regulation  of  diet,  dating  from  RoUo  one 
tury  ago,  is  the  most  essential  point.    The  carbohydrates  normally 
supply  nearly  half  the  bodily  requirements  for  food  and  energy.    The 
di^  luetic  loses  a  large  part  by  their  escape  through  the  kidneys.  Further- 
more, their  ingestion  implies  a  waste  of  digestive  energy,  an  irritation 
of    the  tissues  by  the  unused  sugar,  and  a  growing  decrease  of  the 
tolerance  of  the  tissues  for  them,     A  man  weighing  70  kilograms] 
(150  lbs.)  requires  a  diet  representing  2,500  calories,  i.  e.,  roughly  35] 
^^lories  for  each  kilogram.     The  dietary  must  therefore  regard  not' 
'^^rely  the  glycosuria,  but  the  maintenance  of  body-weight  and  energy* 
It  is  useless  to  suppress  the  symptom,  glycosuria,  when  the  patient 
Emaciates.     The  object  in  view  is  to  limit  the  carbohydrates,  and 
''^place  them  with  albumin  and  fat.     NaunjTi  and  Weintraud  have 
Proven  that  exclusion  of  carbohydrates  for  some  weeks  increases  the 
Merance   for  carbohydrates   taken  afterward;    i.e.,  the  '* sugar-con- 
sutning  function"  is  rested  and  in  part  restored. 

General    Outlines    of    Dietary. — Explicit    written    directions 

"     iild  be  given  to  each  patient,     -4//  diabetics  niay  eat  the  following 

v;  vieat,  the  muscular  parts  of  beef,  veal,  m^itton,  and  game,  and 

^ue  tongue,  lung,  heart,  brain,  marrow,  and  sweet-breads;   also  fatty 

Hvers,  which  contain  but  little  glycogen;    meat  peptones,  somatose 

^nd  kindred  preparations,  gelatin,  and  meat  jellies;  fish,  caviar,  cod- 

^^T  oil,  clams,  oysters,  lobsters,  and  crabs;   eggs  (10  to  20  per  cent. 

^f  fat);  animal  and  vegetable  fats,  bacon,  suet,  olive  oil,  cocoa  butter; 

Wter  contains  85  per  cent,  fat,  and  should  be  used  on  meats,  eggs,  or 

spinach  or  melted  in  milk;    rich  cream;    all  cheeses  (3  to  30  per  cent. 

'&l),  especially  S^dss  varieties;   vegetables ^   cress,  tomatoes,  cabbage, 

•^"auliflower,  sprouts,  artichokes,  mushrooms,  truffles,  olives,  onions^ 

garlic,  celery  leaves,  lettuce,  cucumbers  and  radishes;  of  fruits,  only 

L whortleberries,  young  raspberries,  and  green  gooseberries  should  be 
^ten,  though  fruit  sugar  (levTilose)  is  better  tolerated  than  starch 
or  cane-sugar.  De^serts^  (souffles)  of  eggs,  gelatin,  and  lemon;  tea, 
<!offee,  diabetic  cocoa  (Rademann's)  and  von  Hoevel's  saccharin 
cboeolate,  maj^l^gtrbe  taken. 
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To  some  cases,  and  m  definite  amounts,  von  Noordcn  allows  the 
following  (after  determining  the  limit  of  tolerance,  as  outlined  andei 
Urine  [glycosuria,  iks.]  ) ;  beans  and  peas  (5])^  turnips, carrots, celery 
bulbs,  wax  beans  (5j);  radishes  (5j);  walnuts  6;  hazel-nuts  10;  al* 
monds  8;  (no  chestnuts);  apples,  pears,  apricots,  peaches  (Jjtoij); 
berries  (5ss  to  j);  cooked  apples,  plums,  pears,  peaches,  cherries 
(3j);  milk  (8  to  9  3),  (of  which  many  practitioners  allow  a  UrjieT 
measure). 

Gradual  ivithdrawal  of  carhoki/drateji  is  tolerated  better  than  abrupl 
restriction.    Glutin  flours  differ  but  little  from  ordinary  flours  it  their 
percentage  of  starch.     Aleuronat  flour  contains  but  half  the  siarch 
of  ordinary  flour.     Von   IVIehring  beKeves  that  fat  is  best  absorl*^*! 
when  some  carbohydrates  are  given  with  it.     If  some  starch  caii  be 
given,  Mossti  prefers  to  allow  potatoes  which  are  more  easily  aJ^ia^T 
lated  and  contain  but  10  to  24  per  cent,  of  starch  (bread  contains  '^'' 
per  cent,)'     Ingestion  of  more  than  5  ounces  of  butter  daily  may  i^^' 
crease  the  ^9-oxybutyric  acid,  but  even  7  ounces  may  be  taken  if  t^^^ 
butter  is  carefully  washed  in   cold   water,  which  extracts  the  lo^"«^^ 
fatty  acids  (von  Noorden),     Saccharin  should  be  used  in  place    ^^ 
sugar,  gr.  iss  daily;  it  is  2S0  times  as  sweet,  and  is  antiferraentativ^' 
but  an  excess  may  occasion  dyspepsia.    Naunyn  advises  an  occasion  ^ 
fajft  day,  and  Austin  Flint  kept  his  cases  in  bed»  and  without  foO'" 
from  Saturday  night  until  Monday  morning.    As  the  dbease  is  evei:*  "** 
ually   progressive,  a   schematic   diet   should   not   be  insisted  upor:»  * 
reasonable  restriction,  with  occasional  dietetic  treats  is  less  often  vi^=>* 
lated  by  the  diabetic,  who  is  always  hungry  for  bread  and  potatue^-^ 
The  patient's  weight,  color  and  strength  are  of  more  significance  th^*-^ 
the  urine.     Though  alcohol  is  a  protoplasmic  poison,  it  aids  in  tfc»^ 
absorption  of  fat,  prevents  tissue  waste,  contributes  energy  and  he«»-^* 
and  is  a  nervous  sedative  and  cardiac  tonic. 

Special  diabetic  treatment  of  the  individual  forms  (according  to  voi^ 
Noorden);    (a)  mild  forms  of  glycosuria.    In  elderly  persons  it  is  rtO^ 
necessary  to  determine  with  great  accuracy  the  sugar  tolerance.    T  b*^ 
patient  may  eat  bread,  potatoes  and  vegetables  according  to  his  desi  r^* 
for  the  quantity  of  sugar  (1  to  2  per  cent.)  in  the  urine  b  iisua.!!/ 
insignificant.    The  older  the  patient  and  the  more  corpulent*  the  moi^ 
careful  should  the  physician  be  about  reducing  the  body-weight;   ' 
foods  should  be  increased,  butter  being  used  freely  on  bread,  potaiL 
vegetables  and  meat;  and  the  patient  should  have  bacon,  eggs»  fatty 
cheese,  light  wine,  coffee*  tea  and  carbonated  water  (total  of  one  to 
one  and  a  half  pints).     Muscular  exercise  is  essential,  but  should  b* 
regulated  according  to  the  bodily  strength  and  condition  of  the  hcsrt- 
A  course  at  Carlsbad  is  beneficial  for  obesity,  gout  or  mild  circulaf^iT 
weakness.     In  young  persons,  carbohydrates  should  be  giveu  wti 
much  greater  caution,  as  carelessness  in  diet  is  more  frequent,  and  ib^ 
glycosuria  more  often  progressive.    The  limits  of  tolerance  for  carbo* 
hydrates  should  be  closely  watched.    All  carbohydrates  must  Ijehr- 
bidden  excepting  bread  and  potatoes,  in  addition  to  which  the  patioJt 
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should  have  the  following  articles:   2  ounces  of  butter,  with  bread, 

che^^,  and  potatoes  (480  calories) ;  2  eggs  (150  calories) ;  3  to  4  ounces 

of  olive  oil  with  salad,  cucumbers,  etc.  (90  calories);  1  ounce  of  fatty 

cheese  (115  calories);   1  quart  of  milk  (590  calories);  and  one  oimce 

alcohol    (210    calories);    meats,  v,8.      (6)  Moderately  severe  forms 

embrace  cases  in  which  the  excretion  of  sugar  is  arrested  or  reduced 

to  small  amounts  (1  to  2  per  cent.)  only  by  total  abstinence  from 

carbohydrates.     The  rise  or  fall  of  the  tolerance  limit  should  be 

watchwi  every  month,  and  every  four  or  six  months  all  carbohydrates 

Daust  be  withdrawn  for  three  weeks.    The  diet  must  contain  much 

*at;    butter,  3  to  4  ounces  (890  calories)  must  be  weighed  out  every 

^>aoming,  and  eaten  on  bread,  vegetables,  meat,  fish,  etc.,  either  in 

^olld  form  or  melted.    Olive  oil,  two-thirds  of  an  ounce  (186  calories) 

should  be  taken  on  salad  Gettuce,  chicory,  cress,  cucumbers,  tomatoes^ 

^^  cabbage),  and  the  same  amount  as  mayonnaise  dressing  for  salad^ 

^W  meat,fish,  lobster,etc.  Bacon,  two-thirds  of  an  ounce  (140  calories), 

?  ^8gs  (390  calories),  and  one  ounce  of  brandy  (280  calories)  should 

^  given.     In  addition  the  patient  should  have  meats,  and  some  of 

^©  articles  mentioned  in  the  conditional  list  under  general  diet,     (c) 

*^  severe  forms,  despite  a  continued  rigid  diet,  sugar  is  constantly 

l^reted.    These  cases  usually  occur  in  early  life  with  emaciation, 

^^uent  complications  and  a  fatal  issue  after  a  few  months  or  years. 

ireful  dietetic  treatment  may  retard  the  progress  of  the  disease, 

pJ^ent  complications,  and  delay  the  fatal  issue.    The  dietetic  treat- 

^^t  is  the  same  as  in  moderately  severe  cases.    Carbohydrates  aggra- 

^^te  the  diabetes,  but  cannot  be  wholly  interdicted.    Less  starch  and 

**^ore  fats  and  alcohol  are  given  than  in  other  cases. 

a.  Oeneral   Treatment. — Zimmer   demonstrated   the   value   of    (a) 

^^^rtise  in  lessening  glycosuria,  but  as  in  obesity,  we  have  to  deal  with 

^  added  factor,  the  improved  appetite.    The  condition  of  the  heart 

^Ust  govern  the  amount  of  exercise  to  be  taken  as  Frerich  early  noted 

^*^t  fatal  syncope  and  diabetic  coma  may  occur  after  exhausting 

^ertion.     (6)  The  mouth  and  skin  require  special  attention.     Clean- 

■^ess  averts  in  large  part  gingivitis,  furunculosis  and  genital  com- 

PKcations.    Frequent  warm  (not  cold)  baths  and  change  of  underwear, 

^Jitle  brushing  of  the  teeth  and  soothing  salves  for  eczema  and 

^inilar  eruptions  are  imperative,     (c)  Diabetics  for  the  most  part 

•hould  be  kept  at  home  and  at  work,  for  they  often  become  restless 

^d  desire  to  Vander.     A  prolonged  stay  in  a  quiet  place  is  better 

J*Un  travel.     Sea  bathing  and  exposure  to  cold  and  dampness  are  to 

^  avoided,     (d)  Suggestive  treatment  may  often  be  combined  with 

Jke  dietetic  and  medicinal  therapy  in  depressed  subjects,  particularly 

^  neurotics,   (je)  Mineral  springs  are  suitable  only  for  mild  cases  and 

^*H)sc  with  obesity,  gout  and  slight  circulatory  disturbance,  in  whom 

*fcere  is  increased  tolerance  for  carbohydrates.     Carlsbad  and  other 

^pas  are  contra-indicated  in  severe,  youthful,  very  aged,  reduced  and 

^^hritic  cases.     (/)  The  mode  of  life  should  be  quiet,  and  avoidance 

^  excesses  is  indicated.'  ,  .  .i  ^ 
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3.  Treatment  of  Complications, — {a)  Tvberculosis  is  the  most  serious 
complication.    The  liberal  diet,  necei*sitated  by  tuberculosis,  is  cootra- 
iiidicated  by  glycosuria.     A  low  altitude  and  mild  climate  should  t>« 
selected*   (6)  Gastro-inteHmcd  eMmrhoiten  precipitates  diabetic  conci-** 
As  ID  infantile  disorders,  starvation  for  one  or  two  days  is  more  effi- 
cient than  attempts  at  intestinal  disinfection;  only  boiled  water shoixW 
be  given;    alcoholic  stimulation  is  often  indicated  when  there  is  ^^t- 
haustioo,  red  wine  aetiDg  as  a  stimulant  and  astringent,     (c)  Ccr^*^ 
stipation  (g.v.)  should  be  relieved  by  rhubarb  and  sodium  bicarbonafc*! 
severe  purges  must  be  avoided,     id)  Nervous  symptoms  of  the  net^r- 
astbenic  order  are  observed  in  neurogenous  diabetes;  sodium  bromici«» 
opiuoif  codeine  or  acetaoilide  may  be  indicated.  Of  all  remedies,  opiuun 
alone  exerts  an  appreciable  influence  upon  the  glycosuria;    it  ^^ms 
recommended  by  Dobson  (1774);    its  affects  are  observed  more     in 
the  severe  than  in  the  light  type,  t.^.,  it  decreases  the  transformation 
of  albumins  into  sugar,  but  does  not  control  the  transformation     of 
carbohydrates  into  sugar;  the  average  dose  may  be  gradually  increased 
without  the  patient  exhibiting  toxic  sjniptoms,  or  suffering  from    its 
reduction  afterward.     Codeine  may  be  given  in  doses  of  gr.  j  to  x, 
though  it  is  seemingly  less  effective  than  opium;   it  may  be  combined 
with  sodium  bromide  5ss.    Inunctions  of  mercury  are  seldom  valuable, 
but  are  incJicated  when  cerebral  or  pancreatic  syphilis  is  suspected* 
(/)  Neuralgia  and  neuritis  should  be  treated  dietetically ;   the  salicy- 
lates, salol  and  aspirin  may  benefit  mild  cases  as  well  as  somewhat 
modify   coincident   gout   or   intestinal    fermentation.      (^)  Acidmi^* 
acetomemia,  and  diabetic  coma  are  serious  complications.     Acidosis 
is  said  to  be  promoted  by  a  rigid  dietary  (Naunyn,  von  Mehrin^)  i 
in  pronounced  acidosis  even  von  Noorden,  who  opposed  Nauflvn  *^ 
view%  recommends  an  oatmeal  diet,  with  butter  aa  S^iij  at  frequen^^ 
intervals;    he  adds  eggs  to  this  dietary  which  is  preceded  for  a  fe^^ 
days  by  a  vegetable  diet.     Some  writers  would  also  exclude  fat^ 
Sodium  bicarbonate  and  sodium  citrate  5ij  to  Jiij,  tJ.d.,  and  calciumJi 
carbonate  3j  once  or  twice  a  day  may  possibly  postpone  tlireateiilf^  M 
coma.     Much  water  should  be  given  by  mouth,  by  rectum  or  suk^ 
cutaneously  with  sodium  carbonate  '^hs  to  Oij,    Developed  cornn    ** 
practicably   incurable.      Oxygen    inhalations^   alcoholic  stimulatio  «3» 
strychnine,  mild  laxatives  (not  drastics)  and  subcutaneous  or  iiitr^^ 
venous  injections  are  given,  but  rarely  with  success.     (A)  Gangrr^^ 
should  be  treated  expectantly  until  there  is  a  possible  halt  in  t1^* 

f)rocess,  and  definite  demarcation;    positive  rules  of  treatmejit  ^^ 
aid  down  with  difficulty.    In  personal  experience,  advanced  di»U'<i^ 
stand  operative  shock  and  ansesthesia  poorly.     Most  of  them  ha^'^'^ 
died  from  alarmingly  rapid  syncope  or  from  typical  dyspnci^        ^  '' 
Other  operations  may  be  performed,  when  indicated  as  a- 
necessary  life-saving  procedures,  and  only,  if  possible,  after  *i«"*^' 
dieting.    Boils,  furuncles,  etc.,  are  treated  expectantlv. 
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(B).  DIABETES  INSIPIDnS. 

kefinitioiL — A  chronic  malady  characterized  by  large  amounts  of 
le  of  low  specific  gravity.  It  was  described  by  Willis  (1674),  who 
t  differentiated  between  diabetes  mellitus  and  insipidus  (without 
te,  i,e.,  non-saccharine).  It  is  uncommon;  Eichhorst  observed 
ases  in  35,942  cases  (0.02  per  cent.),  Futcher  7  in  403,635  (0.001 
c«it.),  and  55  occurred  in  113,600  in  the  Berlin  Charity  (0.048 
cent.). 

etiology. — ^Two  groups  of  cases  are  observed:  (a)  the  idiopathic 
rvous  or  vasomotor)  and  (6)  the  symptomatic^  which  occur  in  (i) 
in  disease^  especially  basal  syphilis  and  less  often  tumors  of  the 
lulla  and  the  floor  of  the  fourth  ventricle,  cerebral  traumatism, 
lar  meningitis,  apoplexy,  hydrocephalus,  and  lesions  of  the  middle 
^bellar  lobe  or  corp.  trapezoides  of  the  pons.  (It  is  possible  that 
kidneys  may  be  at  faiUt,  losing  their  power  to  concentrate  the 
e.)  Qi)  It  may  result  from  abdominal  diseases,  aneurysms,  tumors 
uberculous  peritonitis,  (iii)  Insolation,  diabetic  ancestry  (Trous- 
i),  malnutrition  (Ralfe)  with  tuberculous,  syphilitic  or  gouty 
^cedents,  acute  infections  and  alcoholism  are  numbered  among 
KKSsible  causes.  Most  cases  occur  in  males.  In  Strauss'  collection 
5  cases,  10  per  cent,  were  under  five  years  old,  14  per  cent,  under 
and  45  per  cent,  were  between  ten  and  twenty-five  years  of  age; 
Elding  to  Jacobi,  25  per  cent,  occurs  under  ten  years.  Weil  col- 
id  23  cases  among  91  individuals  of  four  generations,  all  of  whom 
»yed  good  health.  Congenital  cases  are  recorded,  but  are  rare. 
Srmptoms. — ^The  onset  is  usually  gradual,  though  abrupt  symptoms 
8  followed  fright,  (a)  The  urine  is  greatly  increased;  a  secretion 
0  to  40  pints  daily  is  not  rare,  and  even  one  of  90  pints  is  on  record, 
re  urine  is  passed  at  night  than  by  day.  It  is  said  that  less  urine 
screted  than  water  ingested.  It  is  passed  rapidly  after  ingestion 
crater  (tachyuria).  Its  specific  gravity  ranges  between  1,000.5 
,001  and  1,005.  It  is  pale  and  the  total  solids  are  usually  normal, 
igh  sometimes  the  urea,  chlorides  and  phosphates  are  increased, 
ig  washed  out  from  the  tissues.  Albumin,  sugar  and  inosite  are 
^  uncommon.  (6)  Polydipsia  is  secondary,  though  it  is  perhaps 
earliest  symptom  noticed.  In  one  case,  a  physician  with  brain 
hilis,  2  gallons  of  water  were  drunk  each  night  between  10  p.m. 
7  A.M.  (c)  The  skin  is  dry;  carbuncles  are  rare.  The  saliva  is 
reased.  The  appetite  is  usually  not  increased,  though  phenomenal 
^hagia  marks  some  cases.  Nervousness,  headache,  irritability, 
"eased  knee  jerks,  impotence  and  severe  lumbar  pain  radiating 
>  the  legs,  are  quite  frequent.  Nutrition  is  often  good  in  the  idio- 
hic  cases,  and  no  unusual  metabolic  findings  are  noted;  in  the 
iptomatic  variety  the  condition  of  nutrition  depends  on  the  causal 
»se;  in  children  growth  may  be  retarded.  The  temperature  is 
and  chilling  occurs  readily.    Aside  from  obvious  causal  lesions. 


Tsscuiar,  reanai  ana  ursemic  maniTesfsfioiis;  {^ej  itoq 
dipsia  with  secondary  polyuria,  which  is  exceedingly 
from  transiiory  polyuria^  which  is  distinguished  by  i 
as  well  as  by  its  obvious  etiology,  as  recent  fever,  hysl 
of  massive  exudates,  excessive  medicinal  diuresis,  anc 
thral  obstruction  with  sudden  release  of  urine. 

Prognosis, — The  prognosis  is  obviously  more  favoral 
forms,  although  cerebral  syphilis  doubtless  causes  man; 
Less  than  one-half  of  the  patients  recover,  though  dl 
frequently  from  the  disease  itself  (save  cerebral  or  abd 
than  frora  intercurrent  infections,  notably  pulmonary  j 

Treatment. — Aside  from  antisyphilitic  therapy,  dr^ 
use.  Iodides  benefit  some  cases  in  which  there  is  no  n 
syphilis,  other  than  the  therapeutic  results.  Opium 
as  in  the  saccharine  form^  and  large  doses  are  often 
Valerian  (5j  of  the  root,  t. i.d*),  gallic  acid  (gr.  v  to  31 
(fluid  extract  nj^xx,  t.i.d.),  sodium  bromide  (oss  t.u 
(gr,  V  to  X,  t.i.d.),  and  electrotherapy  are  recommend 
has  clearly  helped  some  cases.  Talquist  considers  a 
efficacious  than  a  meat  diet.  Posner  advocates  cheW 
apparently  decreases  the  polyuria  and  polydipsia. 


(0).  00¥T. 


i 


Definition. — An  obscure  metabolic  disease,  charact 
periodic  or  chronic  inflammation  of  the  joints  with  ura 

Mentioned  by  Hippocrates,  gout  was  clearly  desc 
Sydenham   (1683),  who  sufTered  from  the  affection 
Murray  Forbes  (1792),  and  Wa  Hast  on  (1797),  recogi 
nature  of  the  joint  deposits. 

Etiology.— 1.  The  actual  cause  is  unknown*  In 
advanced  the  hypothesis  that  uric  acid  accumulat 
(before  the  gouty  seizure)  in  the  blood.    His,  Vogel,  am 
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idea  is  advanced  that  uric  acid  is  not  produced  in  excess^  but  is  re- 
tained in  the  body  because  of  periodic  attacks  of  renal  insufficiency. 
Whether  the  real  metabolic  change  concerns  the  uric  acid,  the  alloxuric 
or  purin  bodies  is  yet  undetermined. 

2.  The  extrinsic,  predisposing  factors  are  somewhat  better  defined. 

(a)  Heredity  is  an  apparent  factor  in  50  to  60  per  cent.;  transmission 

by  the  father  is  more  common  than  by  the  mother,  and  the  younger 

rather  than  the  older  children  suffer  from  hereditary  influences,     (b) 

Mode  of  life;  lack  of  exercise,  over-eating,  an  almost  exclusively  meat 

diet,  and  alcoholism  are  potent  factors.   The  old  verse  said  that  **  Wine 

was  the  father,  Eating  the  mother,  and  Venus  the  midwife"  of  gout. 

Though  often  true  that  gout  affects  the  well-to-do  (arthritis  divitum), 

and  arthritis  deformans  the  poor  (arthritis  pauperum),  gout  is  not 

uncommon  among  the  lower  classes.     As  alcoholism  is  a  widespread 

scourge,  it  would  seem  that  the  heavy  ales  and  beers  of  England  and 

CSermany  are  more  injurious  (in  this  respect)  than  whisky  and  light 

^e.    Gout  may  occur  in  temperate  individuals.     Obesity,  diabetes, 

wteriosclerosis,  and  calculous  tendencies  are  concomitant  or  coordinate 

wther  than  causal  conditions,    (c)  Lecui  poisoning  is  observed  in  20 

per  cent,  of  cases  or  more,  particularly  in  England,  and  its  relation 

to  gout  is  puzzling,  though  saturnine  nephritis  may  explain  it.    (d)  Men 

^^  particularly  prone  to  gout  (1  to  13  or  25).    (e)  Age.    Gout  begins 

octween  thirty  and  forty  years  in  38  per  cent.,  and  thirty  and  fifty  in 

80  per  cent.     Much  less  than  1  per  cent,  of  cases  begin  before  the 

seventeenth  year,  though  Gairdner  observed  one  case  in  a  nursling. 

y)  England  leads  in  frequency  of  its  occurrence.    In  the  United  States 

jjwiare,  though  Futcher  shows  that  the  cases  in  Baltimore  and  London 

nospitals  stood  as  2  to  3  (certainly  not  true  for  other  American  cities); 

*8*in,  relatively  few  cases  seek  hospital  treatment. 

Syuptoms. — ^These  may  be  considered  under  two  captions,  (1)  acute, 
*^d  (2)  irregular,  chronic  and  visceral  gout. 

!•    ActUe  (regular,  sthenic  or)  typical  gout  usually  appears  without 

prodromes,  though  an  attack  is  sometimes  heralded  by  digestive 

o'sorder   (pyrosis,   gastralgia,   constipation),   "cerebral   congestion" 

'"^sotnnia,    vertigo,    tinnitus,    irritability,    depression),    paraesthesia, 

cranapg  or  pain  in  the  muscles,  dark  lateritious  urine  or  other  vague 

Jp^^ptoms.     The  paroxysm  is  remarkably  characteristic,     (a)  Local 

J^^ings:  The  patient  is  awakened  one  to  three  hours  after  midnight, 

y  ^ti  agonizing  pain  in  the  metatarsophalangeal  joint  of  the  large 

r^  {podagra).    The  pain  is  described  as  crushing  by  a  vise  or  like 

^*^ing  by  a  hot  iron.    Localization  in  the  toe  is  so  frequent  (95  per 

^^t.,  Garrod,  or  73  per  cent.,  Scudmore)  as  to  be  practically  diag- 

^ftic  of  gout.     The  skin  over  it  becomes  hot,  red,  tense,  slightly 

Sr^matous  and  exquisitely  sensitive.     Serum  exudes  into  the  joint. 

^*^e  pain  abates  toward  morning,  but  the  inflammation  increases. 

r^h  early  morning  sees  a  repetition  of  the  pain  for  three  to  five  or 

^^  often  for  six  to  seven  days;   the  paroxysmal  pain  and  the  local 

^dings  then  gradually  subside  by  lysis;   in  two-thirds  of  the  cases. 
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the  skin  desquamates  over  the  joint.     Later  attacks  may 
thumbs  knee  and  other  joint.s,  though  less  commonly  than  in  cl 
irregular  gout  {v,i,).    The  local  symptoms  vary  in  intensity;  as  a  i 
the  shorter  the  attack,  the  severer  are  the  symptoms.    The  path 
changes  probably  develop  in  this  sequence:    (i)  local  stasis  (inl 
mation),  (ii)  necrosis,  and  (iii)  uratic  deposit;    the  ordinary  ur 
(biurate  of  sodium  in  conjunction  with  sodium  phosphate)  da 
cause  such  local  reaction,  but  the  biurate  alone,  even  in  most  dil 
solutions   (0.004),  produces  inflammation    fPfeiffer);    acute   resiq 
swellings  (acute  gouty  toplii)  consist  of  this  biurate  which  haa  faj 
precipitated  by  the  carbonates  of  the  blood  (and  tissues).     Coni 
escence  is  complete  in  ten  to  fourteen  days,  often  with  greatly  improi 
spirits  and  health  after  the  gouty  attack.    During  the  seizure  (t)  q 
siiLidmnal  sympiojiis  are  not  absent.    The  temperature  rises  to  lOfl 
or  lOP,  rarely  over  102°,    The  pulse  is  usually  slow  and  hard,  »oi 
times  arrhythmic  and  seldom  exceeds  100.    The  heart  may  palpit^ 
Furring  of  the  tongue,  sHght  leukocytosis,  anorexia,  nausea,  vomit' 
epigastric  cramping  and  eructations  are  not  uncommon.     The 
is  dark,  usually  decreased,  acid,  and  higher  than  normal  in  Sf 
gravity;   the  difference  of  opinion  regarding  uric  acid  has  been 
tioned  under  etiology;    Bain  and  Futcher  find  a  close  parallelij 
between  the  uric  and  phosphoric  acids,  both  being  derived  from 
int^ration  of  nucleiii;    they  both  fall  below  normal  in  the  quic 
period  and  increase  during  the  attack;    sometimes  the  indican 
urobilin  are  increased.     Garrod's  test  for  urates  in  the  blood,  exudi 
or  transudates,  consists  of  allowing  it  to  clot,  adding  10  drops  ofj 
per  cent,  acetic  acid  to  3 'J  of  the  serum,  and  obtaining  the 
after  twenty-four  hours. 

Subsequent  acnie  seizures  may  sometimes  be  averted  by  diiT 
exercise,  but  they  are  likely  to  recur,  notably  in  the  spring  and  fi 
Excesses  in  alcohol  or  in  eating  may  precipitate  acute  gout;  intlfl 
in  one  case  it  would  occur  A\ithin  fifteen  minutes  from  drinking 
glass  of  champagne;  trauma,  exertion  or  excitement  may  favor  rctapi 

RetrocedetU  or  suppressed  goui  was  once  thought  to  develop  wM 
an  acute  paroxysm  abated  **too  rapidly-';  many  symptoms  attribuM 
to  it  are  doubtless  due  to  coincident  arteriosclerosis  or  unemia  {t*\ 
gastralgia,  vomiting,  cardiac  pain,  dyspncea,  dehrium»  convulsion 
apoplexy,  coma  and  death)* 

2.  Chronic^  irregtUar,  atypical  goni  generally  follows  acute  alt*^ 
which  increase  in  frequency,  decrease  in  acuity  and  show  slight  * 
dency  toward  resolution.  Pfeiffer  claims  that  gout  deposits  {top 
cannot  occur  without  acute  attacks.  In  some  cas^  it  appeal^ 
begin  as  chronic  gout,  particularly  in  the  aged,  the  cackec^  aii€ 
women  with  a  gouty  family  history,  all  of  whom  lack  rractiTr  fio^ 
(atonic  or  asthenic  gout),  (a)  Local  findings:  there  is  leas  pain,  fei 
and  redness  but  greater  and  more  permanent  swellinfr  tWi  in  i 
acute  form,  until  the  condition  eventually  beco- 
the  ** attacks"  may  be  most  rudimentary,  and  rt  n 
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^^tix  exacerbations.    The  lotver  extremities  and  hands  are  raoat  often 

^ff^eted;  it  may  also  develop  in  the  thumb  {ckiagra},  knee  {gonaffra), 

elboir  ipechiagra),  and  spine  {rhackisagra),  but  the  shoulder  is  very 

seldom  and  the  hip  almost  never  invaded.    In  some  cases  its  moving 

'rom  joint  to  joint  (urartkritis  midtiplex  sen  vaga)  may  cause  confusion 

^^th  acute  rheumatism.     Uratie  deposits   {tophi  arihritici)  form  in 

^e  cartilage  and  later  in  the  capsule  and  ligaments,  and  the  swelling 

never  recedes  essentially.     These  prominences,  and  the  attendant 

"brosis,  lead  to  deformation,  subluxation,  crackling  on   movement, 

?^^kylosis  and  contractures.    Sometimes  fluctuation  is  noted >  especially 

^^    the  big  toe.    The  proximal  joints  of  the  fingers  may  point  to  the 

J^dial,  and  the  others  to  the  ulnar  side*    Tophi  may  rupture,  evacuat* 

^^S  yellow-white  urates,  though  incompletely,  as  they  are  partly  diffused 

**^^ciugh  the  tissues;   these  gouty  ulcers  heal  tardily,  if  at  all,  for  their 

^^sis  is  fibrous  and  but  slightly  granulating  tissue.     Tophi   occur 

^Iso  on  the  ear  (25  per  cent.),  burs^,  tendons,  aponeuroses  (which 

^^^y  explain  some  of  the  cases  of  Dupuytren*s  palmar  contracture), 

^nci  even  in  the  skin,  eyelids,  nose,  larynx,  penis  or  scrotum,     (b) 

^^ceral  gout  includes  a  curious  mixture  of  real  gouty  complications 

^^d  incongruous  doubtful  symptoms  ("gouty  disposition,"  arihritisTne, 

^^^TpHUme,  and  the  so-called  **uric  acid  diathesis*'). 

OompUcations. — Renal  cotnplicat  ions  are  the  most  important  visceral 
^2^>iri plications,  and  sometimes  dominate  the  clinical  features.    In  1,440 
^a^es,  Garrod  observed  albuminuria  in  26.5  per  cent.,  more  often  in 
advanced  than  in  early  cases.    Its  exact  relation  to  gout  is  hard  to  define; 
It  may  follow  the  metabolic  changes,  or  accordiog  to  Ebstein  may  pos- 
^^bly  constitute  a  primary  gout.     At  first  albuminuria  may  be  con- 
sidered toxic,  marantic,  congestive  or  arterioselerotic  but  later  the 
'^cal,   cardiovascular   and   retinal    findings   of   interstitial    nephritis 
^^^velop   with   all   its  accidents  and  complications;    uratie   deposits 
**<^ar  in  the  intertubular  tissue  and  sometimes  in  the  secreting  tissue 
^^  the  cortex  and  medulla,  in  15  per  cent,  of  cases,  according  to  Moore. 
-  i^tic  deposits  (calculi)  are  not  uncommon  in  the  renal  pelvis;  hiema- 
^tia,  oxaluria,  pyelitis,  cystitis  (and  perhaps  urethritis)  may   also 
i  ^^ciir. 

Arteriosclerosis  of  the  ordinary  type  is  promoted  by  the  individual's 

*ode  of  life,  by  metabolic  changes,  alcoholism,  plumbism  and  nephritis; 

develops  early  and  causes  many  (and,  with  nephritis,  most)  of  the 

lUed   visceral  gout   symptoms,  as  the   cerebrospinal   (headache, 

J^Higo,    brain   congestion,   epileptiform   and   apoplectiform   attacks, 

■^ccphalomalacia,    myelitis),    the   circtdaiory    (cardiac   hypertrophy, 

myocarditis,  aneurysm,  angina  pectoris,  atheromatous  valvular  lesions, 

[^hlebosclerosis)t  and   the  respiratory  symptoms    (stasis,   bronchitis, 

^hma),  and  retinitis. 

tcuma  (18  per  cent.)i  scleritis  and  episcleritis  (with  small  circum- 

ribed  points  of  inflammation,  and  sometimes  semimicroscopic  tophi), 

huralgia  or  less  often  neuritis,  lumbago,  sciatica  and  pain  in  the 

chial  plexus,  burning  and  psoriasis4ike  patches  on  the  tongue, 
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digestive  symptoms  (v.  Prodromes),  and  burning  in  the  eyeballs  are 
probably  often  gouty.    On  the  other  hand»  the  *' gouty  disposition'*-^ 
in  sonie  descriptions — consists  of  very  vague  symptoms;   on  analysi^^ 
neurotic,  paroxysmal  (calculous  colic,  migraine  or  asthma),  and  oth^^ 
conditions  which   are  common  in  persons  not  suffering  from  goii^i 
account  for  many  so-called  i-isceral  gouty  manifestations. 

Dia^OSis. — (a)  Acute  gotd  is  roost  typical  in  its  etiology,  histo:*^ 
and  localization,  with  acute,  circumscribed  redness.     In  a  few  cashes 
(urarthritis  multiplex),  a  diagnosis  of  acute  articular  rheumatism  m^^X 
be  made;    fibrous  rheumatic  nodes  may  be  confused  with  tophi,  bmJii 
if  the  possibility  of  gout  is  recognized,  there  is  usually  no  error.    C^') 
Chronic  govt  often  has  a  history  of  acute  attacks,  usually  involves  tK=&d 
extremities  and  distal  joints  of  the  hands  and  feet,  is  marked  by  uneqa.  ^1 
distention  and  thickening  of  the  soft  parts,  and  is  often  known  by  i  'ts 
association  with  early  arteriosclerosis,  contracted  kidney,  obesity,  r€im  «J 
calculus  and  diabetes.    The  ar-rays  cannot  determine  the  diagno^n^ 
(see  Arthritis  Deformans,  Diagnosis).    Visceral  gout  b  an  cnti'Cy 
only  when  it  develops  in  a  patient  who  is  undoubtedly  gouty* 

Prognosis* — Gouty  patients  may  live  to  an  old  age,  but  the  usl^  £tl 
recurrence  every  two  months  to  two  years  gives  a  tendency  to  chroiraic 
gout,  of  which  the  issues  are  (a)  urtemia,  (b)  arteriosclerotic  comf>li* 
cations,  as  coronary  disease  or  apoplexy,  (c)  terminal  infections  ^^ 
pericarditis,  pneumonia,  and  pleurisy,  which  may  be  induced  by  *J^^ 
(d)  gouty  marasmus  or  cachexia.  In  general  the  outlook  is  bet^^** 
in  frank  gout  than  in  irregular  gout,  and  better  in  eases  which  develop 
after  forty  years  of  age* 

Treatment* — 1.  The  Acute   Paroxysm. — (a)  Absolute  rest  is  iacl*" 
cated.     (6)  For  pain,  the  use  of  cohkicum  is  empirical;   some  pr«^<^* 
titioners  believe  that  it  increases  the  elimination  of  uric  acid,  tboug''^ 
the  claim  that  it  enables  the  tissues  to  break  down,  and  dispose     <>^ 
the  uric  acid  seems  more  reasonable;  nevertheless,  it  causes  the  cii^* 
appearance  of  uric  acid  from  the  urine  of  those  passing  it  in  quantiti^^* 
and  in  gout  it  relieves  pain  and  inflammation  and  acts  as  a  cholagogf*-*^* 
3iss  of  the  vinum  colchici  radicis  (not  seminis)  should  be  given  da^ily* 
It  must  be  administered  with  care  in  nephritic  and  marantic  subje^::^*^ 
If  long  used,  a  tolerance  to  its  action  is  acquired.    It  should  be  stopf>^ 
when  pain  is  alleviated  and  it  does  not  act  well  when  diarrhoea  iB€:^^ 
venes,  which  interferes  with  its  diuretic  effect.    (Full  therapeutic  do^^ 
produce  a  slow  pulse,  nausea,  vomiting,  pain  and  purging;  inver^el/ 
to  its  action  on  the  bowels  there  is  diaphoresis  and  diuresis.     If-    '^ 
ehminated  by  the  kidneys,  bowels  and  skin.     After  toidc  doses,  g«^' 
nausea,  retching,  serous  and  finally  hemorrhagic  purging,  great  pBiOf 
headache,  vertigo,  prostration,  paralysis  of  the  peripheral  sensory  Jierre^, 
motor  part  of  the  cord  and  finally  of  the  respiratory  centre  [the  usiia/ 
cause  of  death]  develop;  ecchymoses  of  the  gastro-intestinal  tract  w'* 
swelling  may  be  seen  at  the  postmortem  examination.) 

If  colchicum  produces  no  effect,  sodium  solicylaie  should  be  girefl* 
gr.  XV  every  two  hours  (3i  to  ij  daily);  it  usually  relieves  the  ^^ 
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and  swelling,  and  probably  aids  in  solution  of  the  uric  acid;  its  early 
eff^^t  is  greatest,  and  it  usually  fails  after  the  second  or  third  day. 
Finally,  phenacetin  (gr.  viij  to  x)  and  morphine  are  indicated  in  severe 
parx>xysms.  In  prolonged  attacks,  potassium  iodide  gr.  v  (which 
should  be  given  with  care  in  nephritis),  and  wine  of  colchicum  ttrx  are 
useful,  (c)  The  diet,  according  to  Pfeiffer,  should  consist  of  foods 
which  "release  uric  acid  in  a  free  form,"  as  meal  soups,  rice  and 
other  carbohydrates;  meat  and  eggs  should  be  withheld  (though 
&ven  in  chronic  forms,  and  in  the  intervals  between  attacks).  Plain 
or  acid  water,  as  Seltzer  (not  alkaline  water  as  Vichy)  should  be  given 
freely;  alcohol  and  lemonade  must  be  forbidden.  If  laxatives  are 
•'iciicated,  calomel,  rhubarb  or  castor  oil  should  be  used,  (d)  Local 
''^^^^txiures  should  be  largely  avoided  lest  added  necrosis  and  tophi 
develop;  especially,  vesicants,  the  use  of  the  ice-bag  and  massage; 
^^rm  applications  of  60  per  cent,  alcohol  or  lead  water  (tinctura  opii, 
"S[Uor  plumbi  subacetatis,  aajij  and  water  5j)  n^ay  be  used. 

2.  The  Interval  Between  Attacks. — (a)  Regulation  of  diet  is  the 

^^ixlinal  indication.     Moderation  in  the  quantity  is  more  important 

^liitii  the  quality  of  the  food.    Quantity:  a  full  diet  increases  the  uric 

J^d,  taxes  resorption   which  is  usually  impaired,  and  favors  acid 

fermentations  which  engage  the  diphosphates  and  carbonates  of  the 

*^>od  necessary  for  the  formation  of  soluble  uric  acid  salts;    three 

^Medium-sized  meals  a  day  are  allowed.    Quality:  (i)  alcohol  should  be 

absolutely  forbidden;    (ii)  vmter  may  be  given  freely,  little  with  the 

^*^eals  but  large  amounts  on  an   empty  stomach,     (iii)  Moderate 

^xriounts  of  Jal  are  allowed,    (iv)  Fruits  and  vegetables  increase  diuresis, 

^d  their  malates  and  citrates  help  to  dissolve  the  uric  salts,     (v) 

^€ote  are  allowed  (though  there  are  various  opinions  on  this  subject). 

^he  urea  they  produce  seems  to  dissolve  uric  acid  which  the  meat, 

^^  given  in  moderation,  does  not  increase.     Meat  is  essential  partic- 

^^riy  in  marantic  cases.    There  is  no  difference  between  the  effect 

^^  light  and  dark  meats;   those  rich  in  nuclein  (sweet-breads,  liver, 

jj*^d  kidneys)  must  be  avoided,    (vi)  Carbohydrates  should  be  largely 

^f^^reased;   this  rule  is  empirical,  though  it  appears  that  following 

'^^ieir  ingestion  the  uric  acid  (as  compared  with  the  urea)  increases 

^^^riy  two-fold.    Milk  should  be  avoided,  for  its  lactic  acid  is  injurious. 

^*)  Exercise  is  indispensable,  but  prolonged  or  fatiguing  effort,  hurry 

^Ud  worry  are  to  be  avoided,    (c)  Medicinal  treatment  is  rather  second- 

^^.    Alkalies  produce  an  increased  output  of  uric  acid,  but  they 

^P^rate  only  by  preventing  decomposition  of  the  neutral  (bi-)  sodium 

Pl^osphate  (the  chief  uric  solvent).     The  kind  of  alkali  used  is  not 

^^•ential;   lithium  carbonate  is  inferior  to  sodium  carbonate  or  bicar- 

"^^Hote,  which  act  first  by  promoting  the  formation  of  bisodium  phos- 

Plate,  and  second  by  neutralizing  the  acid  formed  by  fermentation ; 

*t  Baay  ]y^  given  (in  doses  of  gr.  x  upward)  for  a  long  period  of  time, 

^dhas  no  effect  on  the  blood;  but  the  twenty-four-hour  collection  of 

^^e  should  not  become  alkaline  (test  alkaline  deposits  in  the  renal 

Mvis  develop).    Mineral  waters  merely  operate  in  the  same  way,  as 
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those  of  Saratoga,  White  Sulphur,  and  Bedford  Springs  in  this  couii 
Bath  and  Buxton  in  England,  Aix-les-Baines,  aod  Contrexevill* 
France,  and  Fachiogen,  Carlsbad,  Horn  burg,  Wildbad,  and  Tepl 
Luff  advises  the  use  of  guaiacum  resin,  gr.  v  to  x,  t.i.d*    Pij 
lysidio,  orotropin,  urosin  and  sidonal  are  much  inferior  to  the 
sodium  salt* 

3.  OhroEic  Gout. — This  is  difficult  to  treat.     For  general 
hygienic  and  medicinal  measures,  see  above*     Colchicum  wine, 
and  potassium  iodide,  gr.  v  to  x,  may  relieve  the  condition  of 
joints  and  the  gouty  asthma^  neuralgia,  and  eczema.     Tonics,  pf 
ci pally  arsenic,  are  indicated  in  marantic  forms.    Toplii  should  not ' 
operated  on;    local  measures  are  useless,  save  gentle  masaagei 
heat,  moist  applications  or  salicylate  salves  at  night  (ac,  aalicyUc 
lanolin   40,  and  oleum  terebinthiniK   1   part),  though  all   treatm^ 
generally  fails. 


(D).  ARTHRITIS  DEFORMAIfS  AND  GHRONIG  RHEUMATISM^ 


After  excluding  gouty,  tuberculous,  syphiUtic,  gonorrhoeal  and  hxu 
philic  affections,  there  remains  a  group  of  articular  affections  of  whi 
the  cliief  are  arthritis  deformans  and  the  so-called  chronic  rheumatifll 
It  is  almost  certain  that  a  Tiumber  of  totally  different  affections  I 
gathered  under  these  names.  Their  classification  is  most  imail 
factory. 

Arthriiis  deformans,  which  has  been  noted  in  Egyptian  mununil 
is  a  progressive  or  at  least  chronic  affection,  marked  by  changes 
the  synovial  sac,  cartilages  and  bone,  causing  functional  disturbixi 
of,  and  usually  deformity  in,  the  articulations,  usually  symmetric 
and   polyarticular;    also   called    rheumatoid   arthritis,   and 
deforming  rheumatism. 

Etiology, — (a)  The  predisposing  factors  are  (i)  heredity,  w 
causative  in  from  2  (Charcot)  to  13  per  cent.  (Garrod);   (li)  a}fl 
per  cent,  of  cases  occur  between  twenty  and  fifty  years  of  age;  5  p 
cent*  under  twenty  years  and  40  per  cent,  over  fifty  years  of  age  (Cm 
rod);    (iii)  sex;   though  Stewart  and  McCrae  consider  that  the      ^ 
are  equally  involved,  Garrod  observed  82  per  cent,  in  w<  ' 

the  disease  possibly  sustains  some  relation  to  the  genital  f u- .  ^ 
(iv)  fatigue,  cold,  dampness,  poor  hygiene,  trauma  or  sorrow  s^^ 
also  be  predisposing  factors. 

(6)  The  immediate  cause  is  unknown.  There  are  many  thcflU^ 
(a)  the  neuropathic  theory  (Mitchell),  is  that  it  re^sults  from  i  ^ 
lesion ;  this  is  now  nearly  abandoned ;  (6)  the  infective  theoiy  is  b*^ 
upon  finding  bacteria  in  the  joints,  enlarged  spleen  and  lymph  ri*f**^ 
and  its  occasional  development  after  influenza,  angina,  and  scmmtt""* 
Scheuller  found  a  bacillus,  Chauffart  a  diplococcus,  «ind  IkimiC*! 
and  Blaxall  have  described  microorganisms  of  inconstant  t}pt^\  '^ 
the  rheumaiic  theory,  according  to  which  it  is  a  chronic  rbemn****^" 
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G^noA  and  Bannatyne  find  few  heart  lesions,  though  Pribram  finds 
a.l>otit  one-fifth  as  maoy  as  in  rheum atisni. 

^Pathology. — Whether  the  synovia  or  cartilages  are  first  involved  is 
tin  determined ;  the  ar-rays  do  not  solve  the  question;  practitioners, 
-vetio  see  cases  early,  hold  that  the  serous  sac  is  first  affected,  and  sur- 
geons find  the  cartilage  most  often  diseased.  The  synovial  villi  hyper- 
trophy and  the  cartilage  slightly  fihrillates,  cleaves,  and  finally  atrophies. 
The  bone  becomes  thin  in  some  places  and  tuberous  in  others  (Hay- 
ga.x^h*s  nodosities)  from  periosteal  proliferation;  the  joint  surfaces 
bec^ome  eroded  and  in  part  grow  together. 

1.  Difluse  Prop-essive  Type, — (a)   The   amde  form  is   uncommon^ 
There  is  some  fever,  rise  in  the  poise  rate,  and  depression,  and  the 
joints  become  red  and  swollen,  resembling  in  some  v;rays  acute  artic- 
ulstr  rheumatism,  but   differing  from  it  in  several  essential  points; 
th£tt  is,  arthritis  deformans  is  less  fugitive^  involves  perhaps  the  small 
yoiixta  more  frequently,  is  attended  by  less  sweating  and  very  seldom 
by   Leart  complications,  does  not  react  to  salicylates  and  runs  a  much 
looger  course.    In  some  cases  it  has  even  resembled  typhoid,  because 
the   fever  and  splenic  enlargement  lasted  for  some  time  before  the 
joints  became  affected.     (6)  The  more  frequent  chronic  form  develops 
insidiously,  with  uncomfortable  sensations  Jn  the  joints,  pain  or  tear- 
ing nocturnal  pains  about  the  joints,  and  vasomotor  skin  symptoms. 
It  begins  most  often  in  the  small  joints  of  the  hands,  mth  or  without 
swelling,  and  remits  and  recurs*    The  hands  often  sweat.    The  fingers 
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Rheumatoid  artimtii.     CMuaMr,) 

^^^tne  fusiform  from  changes  in  the  joints,  capsular  thickening  and 
^"^teral  oedema  which  separate  the  fingers  from  each  other.  The 
^^tna  often  disappears,  showing  more  clearly  the  hone  and  the  cap- 
^^^  thickening.  The  cartilages  become  uneven  and  crackle  on  move- 
^^^t,  loosened  villi  may  become  free  bodies,  and  the  adjacent  bursas 
^^d  tendons  may  become  swollen.  The  fingers  deviate  and  become 
^^gular  from  flattening  of  the  saddle-shaped  epiphyses  and  muscular 
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contractures  (now  extensor  and  again  flexor  ui  type),  ExfSRSo^a 
other  joints  occurs;  tlie  elbow  becomes  flexed,  the  shoulder  often 
crackles  and  becomes  fixed;  the  large  toe  is  bent  out,  and  lie^  under 
the  other  toes  which  are  often  extended  at  their  first,  and  flexed  at 
their  two  distal  articulations;  the  ankle  is  often  abducted;  the  knee 
is  swollen,  shapeless  and  flexed  from  fluid  effusion  or  contracture; 
in  a  few  cases  the  hip,  jaw,  and  spine  are  involved. 

Motion  is  limited  by  the  swelling,  muscular  contractures,  flxatio£« 
of  the  joints  by  interlocking  extracapsular  nodosities,  and  capsul 
induration.      The    contiguous    muscles    atrophy    from    disuse,    loci 
inflammatory  invasion  or  reflex  influence  on   the  cord*     The  ski 
may  become  pufly,  glossy  or  even  atrophic.    The  reflexes  are  chiei 
increased,  as  the  patellar  (in  SO  per  cent.).    Neuritis  is  not  uncomro< 
In  64  cases  in  which  the  vertebrae  were  involved,  Braun  found  nervoi 
symptoms  in  88  per  cent.,  as  weak  muscles,  occipital  neuralgia » in  vol\"^  ^ 
ment  of  the  brachial  plexus  and  amesthesia.    The  heart  was  not  affect-^ 
in  any  of  Garrod's  500  cases.    Aniemia,  episcleritis  and  other  comj:*' 
cations  are  uncommon.    The  majority  of  patients  do  not  improve 
recover,  and  recurrence  of  the  disease  is  very  common.     In  sob: 
cases  the  process  is  arrested.     Aside  from  atheroma  and  nephri.  t; 
few  intercurrent  diseases  develop, 

2.  Partial  or  Monarticular  Type. ^Pathologically  this  type  resfe 
bles  the  form  described,  but  differs  from  it  in  that  it  presents  m^^ 
profound  changes,  and  is  limited  to  one  or  few  articulations.    Tta.^ 
is  the  same  capsular  thickening  and  cartilaginous  flbriUation;      ^i 
cartilage  often  softens,  ossifies  or  hypertrophies;    the  bone  rarefi 
or  becomes  cystic  and  soft  in  some  places,  \iith  flattening  of  the  l>orn 
heads  and  widening  of  the  sockets,  particularly  in  the  shoulder  sknd 
hip:   in  other  places  bony  over-growths  form,  kno\^Ti  as  Haygartli'i 
nodes,  or  a  new  socket  may  develop;  the  bone  may  ebumate  and   the 
joint  may  be  either  smooth  or  ridged.    As  a  rule  the  atrophic  prev»i] 
over  the  hypertrophic  changes.     They  resemble  the  extreme  senile 
change    {morbus   coxm  senili:});    trauma    or    a    nervous    basis    are 
considered  causal;    it  occurs  in  old  persons  and  largely  in  roale^-f, 
Chnically,  compared  with  the  general  progressive  type,  it  is  sin^h 
or  at  least  rarely  symmetrical,  occurs  in  the  proximal  large  joir»tf 
(hip  and  shoulder),  and  is  less  often  attended  by  subluxation*    'Vh^ 
elbow,  spine  and  smaller  joints  are  less  involved. 

3.  Vertebral  Type. — Struerapell  (1885)  named  this  type  chro^^ 
ankyloaing  spmidylUia;  vertebral  arthritis  deformans  occurs  %^-^ 
ankylosis  of  the  spine,  shoulders  and  hips,  Marie  (1898)  made  ifc  * 
separate  type  (spondylose  rkizomyiliqne),  characterized  by  compl^^^ 
vertebral  ankylosis,  scoliosis,  ankylosis  of  shoulders  and  hips,  eieir^^P" 
tion  of  all  other  joints,  incidence  almost  exclusively  in  males,  and  *^ 
appearance  in  the  young  immediately  after  bony  development  1*^^ 
ceased.  Von  Bechterew  (1892)  described  a  similar  type  due  to  he^r^^' 
ity,  trauma  or  meningeal  inflammation  and  characterized  by  pare^*^ 
of  the  muscles  of  the  neck,  trunk  and  extremities,  some  atropliy  ^^ 
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he  back  and  shoulder,  signs  indicating  involvement  of  the  spinal 
lerves  (hypertesthesia,  pain  and  paraesthesia),  and  an  ascending 
legeneration  in  the  cord.  These  are  probably  but  subtypes  of  arthritis 
leformans. 

4.  Javeniie  Type  of  Still. — (a)  The  ordinary  progressive  (adult) 
orm  may  be  observed,  running  an  unfavorable  course,  and  often 
rith  almost  universal  ankylosis j  in  some  cases  the  great  toes  are 
^ngthened.  (fc)  '^StilVs  type"  occurs  in  poor  children  largely;  70 
►er  cent,  of  cases  are  girls;  30  per  cent,  occurs  between  the  second 
ind  seventh  years,  32  per  cent,  between  the  seventh  and  thirteenth 
'ears,  and  20  per  cent,  between  the  thirteenth  and  seventeenth  years. 
The  onset  is  often  subacute.  The  multiple  arthritis  affects  chiefly  the 
extracapsular  tissues,  and  there  is  seldom  crepitus.  The  spleen  is 
J^rays  enlarged,  and  the  lymph  glands  near  the  affected  joints  are 
fcftrd  and  large.    Anaemia  and  retarded  development  are  common. 

C  Heberdea's  Nodes. — Bony  nodes  develop  on  the  sides  of  the  end 
►ha.langes  near  the  joints.  They  begin  between  thirty  and  forty 
'^^^f  but  are  seen  chiefly  at  about  sixty  years  of  age.     Though  at 
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tieberden>  oodea.     (Mtiner.) 

Fsoft,  and  sometimes  painful  and  red,  they  become  hard,  indolent 

^^ci  as  large  or  larger  than  a  pea.    Their  growth  is  more  often  inter- 

*ttei)t  than  continuous.    Some  disturbance  in  function  is  not  uncom- 

^^n,  hut  only  in  extreme  cases  is  deformity  observed,  as  flexion  of  the 

^<i  phalanges  into  the  palm  or  deviation  toward  the  radial  side. 

I'-nt  of  the  large  joints  is  rather  uncommon,   whence  the 

is  favorable.    Some  consider  thera  gouty,  though  Heberden 

^■^ented  strongly. 

Diagnosis. — (a)  In  ^oitt,  the  history,  localization,  fine  (not  coarse) 
ckUng  in  the  knee-joint  and  radial  articulation  of  the  elbow,  greater 
ontaneous  pain,  infrequent  generalization  and  symmetry,  the  uratic 
^posits  and  toplii  in  the  ear  are  characteristic,  (b)  Acute  rheuniatism 
'.it.  ActTE  Foum).  (c)  Multiple  tuberculoujt  art hrUi^  ma^y  c^use  dmg- 
«tic  difBculty,  particularly  when  it  occurs  in  children,  for  pulmonary 
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tuberculosis  may  complicate  artliritis  deformans;   but  the  tuberculcMl 
hip  and  knee  involvement,  the  fusiform  fingers,  the  hectic  fever,  involvv 
ment  of  the  glands  and  serous  membranes  are  generally  disttiictiv^ 
Poncet  has  recently  called  attention  to  an  ankylosing  tubereuloLj 
pseudorheumatisra,  wliich  may  cause  confusion  {ik  Tuberculosis 
(d)  Syphilid  (q.ih)  of  the  joints  occurs  particularly  in  persons  betwe^i 
four  and  fifteen  years  of  age,  and  in  about  40  per  cent,  of  heredita-i 
forms;     the    epiphyses    are   irregularly   deformed,     (e)  Hwrm/phil^ 
arthritis  is  distinguished  by  the  unmistakable  family  history  and    j 
three  stages    (i)    h^marthros,  (ii)   panarthritis,  and    (iii)   adhesion 
erosions,  deformity  and  ankylosis,     (/)   Chronic:  articidar  infant U>x 
(chronic  pseudorheumatism),  especially  subchronic  and  chronic  gonci 
rhceal   arthritis  (9.  r.),  begin   acutely,  usually  affect  the  knees  fir^ 
then  possibly  after  months  the  ankles,  liands  (in  women  particularly^ 
and  sternoclavicular  and  other  joints;   similar  chronic  arthritides  ina 
follow  scarlatina,  diphtheria,  pneumonia,  and  grippe,     (g)  Ncrvou 
arikropatkies  present  much  the  same  pathological  findings;    (i)  the 
arthropathies  of  tabes  (q.v,),  occur  rapidly  and  early,  without  pain, 
tenderness  or  other  inflammatory  evidence;    are  attended  by  much 
effusion,  are  atrophic  or  flail-like  rather  than  hypertrophic,  in  80  per 
cent,  involve  the  lower  extremities  and  are  accompanied  by  other 
signs  of  tabes,     (ii)  In  syringomyelia  (q.v.)  the  effusions  are  great, 
painless,  in  80  per  cent,  involve  the  upper  extremities,  and  are  asso- 
ciated with  the  syringomyelic  dissociated  anaesthesia,  and  panaritia. 
(h)  "  Chronic  rhewnatism*'  follows  acute  rheumatism,  in  which  ihc 
changes  involve  less  the  bone,  cartilage  and  serous  sacs  than  the 
capsule  which  becomes  fibrous.    The  cartilage  may  become  somewhat 
fibrillated  and  fibrous  but  is  seldom  hypertrophied  or  destroyed.  Tb<^ 
vascular  bands  become  callous  (Jaccoud's  fibrous  rheumatism),  im^ 
ankylosis  may  result.    It  is  maintained  by  some  that  tliis  aakyloaas 
of  connective  tissue,  and  the  joint  obliteration  differentiate  fibroi**- 
rheumatism  from  arthritis  deformans,  but  cUnical  differentiation  *^ 
often  impossible. 

Treatment. — Treatment  is  notoriously  futile  and  arrest  of  the  pro 
cess  results  rather  from  spontaneous  exhaustion  of  the  disease  th»* 
from  therapeutic  efforts,  (a)  '* Rheumatic*'  influences,  as  exposure  ^^ 
cold  and  dampness,  overheating  while  at  work,  and  resting  in  dai^ 
garments  are  to  he  carefully  avoided.  Woolen  underwear  sliould 
worn.  General  hydrotherapeutic  measures  are  illy  borne.  A  wh**^ 
climate  benefits  especially  those  cases  resembling  (or  including)  chron* 
fibrous  rheumatism,  as  that  of  Mexico,  the  Hot  Springs  of  W  ^ 
Virginia  and  Arkansas,  (h)  Dili  is  not  of  such  importance 
gout;  indeed,  liberal  feeding  is  strongly  indicateiL  [c\  In 
exacerhations  rest  and  coal-tar  derivatives  are  indicated ;  salicvUte 
generally  useless  save  in  really  secondary  rheumatism,  {i)  h 
ffwvem^nL'i  and  massage  relieve  stiffness  and  muscular  roniracti 
Massage  reduces  the  cedema  and  adhesions.     In  some  <  ' 

pressure,  as  with  the  thumb,  will  cause  some  absorptrnn  < 
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astic  nodes;  it  may  be  easily  overdone,  and  once  every  day  or 

on  the  same  area  is  sutficient.  Cautious  active  exercise  is  also 
jntiaL  (e)  Extension  by  pulley  weights  sometimes  produces  wonder- 
results  according  to  Hoffa^  in  lessening  pain  and  exostosis,  though 
Author  has  never  observed  any  essential  results.  (/)  Local  measures 
f  be  of  some  use.  The  x-rays  and  strong  electric  lights  may  afford 
porary  alleviation  from  pain  but  do  not  seem  to  affect  the  basic 
Luge;  cases  of  fibrous  rheumatism  are  more  benefited  than  arthritis 
brmans.  The  same  may  be  said  of  local  applications  of  warm 
ler.    Hoi  air  causes  hypenemia  of  the  parts  and  is  sometimes  of 

(temporary)  benefit;  cages  of  mre,  asbestos  and  felt  are  devised 
inclose  the  joint,  leaving  around  it  an  air  space;  the  temperature 
gradually  raised  by  a  lamp  placed  under  a  connecting  elbow  to 

or  250°  F.  and  is  gradually  lowered.  Bier's  method  of  venous 
^enBmia^  used  by  him  in  treatment  of  tuberculous  joints,  is  also 
ocated;  the  Esmarch  constrictor  above  the  joint  should  produce 
dling  but  not  pain.  *' Firing''  the  skin  with  the  Paquelin  is  bene* 
1  in  lighter  grades  of  deforming  arthritis  and  in  fibrous  rheumatism. 
Douraged  by  the  results  in  one  case  io  which  injections  of  iodoform 
1  olive  oil  were  given,  the  author  used  it  in  six  other  cases,  and 
ler  without  benefit  or  with  great  increase  of  pain  and  swelling  (the 
actions  were  made  with  absolute  asepsis).  Operaiion  (resection)  may 
considered  in  nonprogressive,  monarticular  forms,  but  the  general 
Or  health  and  age  of  the  patient  rather  contra-indicate  it*  {g)  In-* 
ftal  medicaiion  as  cod -liver  oil,  arsenic  and  syrup  of  the  iodide  of 

may  seemingly  help  a  few  cases.  Luff  uses  guaiacol  carbonate 
th  marked  success;  the  initial  dose  of  five  grains,  t.i.d.,  is  increased 

grains  every  week  till  a  single  dose  of  twenty  grains  is  given. 


(E).  RIOEETS. 

Jefimtion. — ^A  metabolic  affection  of  early  infancy,  characterized 
efly  by  hyperoemia  and  deficient  calcification  of  the  growing  bones. 
e  disease  was  first  well  described  by  Gllsson  (1650).  The  name 
lerived  from  an  old  English  word  meaning  "twisted,"  and  Glisson 
Ige^ted  the  Greek  *'rhachitis"  (vertebral  inflammation)  because  the 
He  was  often  involved,  and  the  term  sounded  like  *' rickets/' 
Btiology. — Its  etiology  is  obscure.  All  theories  advanced,  such  as 
ficient  absorption  of  lime  salts  or  infection,  and  reduced  acti\ity  of 
I  thymus,  are  insufficient,  (a)  The  rft*r/  seems  to  be  of  prime  im- 
irtance;  proprietary  foods,  condensed  milk,  cow's  milk,  excess  of 
tbahydrates,  prolonged  lactation  or  nursing  during  pregnancy  are 
Dbable  factors.  Cheadle  considered  that  a  deficiency  in  animal  fats 
d  proteids  was  causative;  after  20  litters  of  lion  cubs  had  been  lost 
im  rickets  in  the  London  Zoological  Gardens,  Bland  Sutton  found 
It  a  diet  of  milk,  powdered  bone,  meat,  and  cod -liver  oil  prevented 
Bk^    (b)  Unsanitary  surroundings  may  be  causal,  as  lack  of  fresh 
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air  and  sunligiit,  crowded  quarters  and  kindred  factors  ol 
largely  among  the  poor  classes  in  large  cities,  particularly  in  Euro 
Among  nurslings  Kassowitz  (Vienna),  observed  it  in  89  per  cft 
and  Joucousky  (St,  Petersburg)  in  90  per  cent.;  in  children's  clia 
abroad,  Marfan  (Pari^)  found  rickets  in  50  per  cent.;  id  Hollai 
London,  Christiana,  Naples,  and  Rio  Janeiro  about  the  same  figu 
(50  to  80  per  cent.)  prevail;  In  the  United  States  it  is  most  frequ 
among  negroes  and  Italians.  Hereditary  syphilis  is  a  predispoa 
factor,  (c)  Age  may  be  of  etiological  importance.  In  more  than  I 
cases,  Baginsky  did  not  observe  it  in  children  under  three  months 
age;  his  figures  show  7  per  cent,  in  children  between  three  and 
months,  28  per  cent,  in  those  between  six  and  twelve  months »  35 
cent,  in  those  between  one  and  one  and  a  half  years,  and  18  per  a 
in  those  between  one  and  a  half  and  two  years  (e.g.,  88  per  cent, 
cases  occurred  in  children  between  three  months  and  two  years 
age).  The  occurrence  of  congenital  rickets  (apart  from  achonc 
plasia,  see  Diagnosis  of  Barlow's  Disease)  is  usually  denied 
there  is  some  authoritative  testimony  for  it.  Rickets  which  devel^ 
later »  up  to  puberty,  is  called  rhachitu  tarda. 

Symptoms* — An  experienced  observer  may  diagnosticate  the  gradu 
onset  from  the  prodromes,  as  the  irregular  or  tardy  dentition;  resild 
ness,  irritability,  insomnia  and  throwing  off  of  the  bedclothes;  swei 
ing,  particularly  about  the  head  and  neck;  bronchitis;  digestil 
disturbances,  coated  tongue*  anorexia,  malnutrition,  meteorism  ( 
diarrhcea;  immobilitj',  the  child  crying  when  moved  or  touched,  ai 
general  hyperaesthesia.  However,  a  positive  diagnosis  is  not  justifiab 
until  the  bone  symptoms  develop. 

1.  Bone  Symptoms.-— (a)  The  shM  usually  shows  the  earli« 
changes,  generally  in  the  first  year  of  life,  and  the  bone  changes  (t?.i 
are  most  marked  in  the  skull  and  thorax.  The  face  appears  iwH 
and  the  head  large.  Nodes  or  bosses  of  bone  appear  on  the  front 
and  parietal  regions,  which  w^ith  the  occipital  flattening  produce  t 
caput  quadratum  (tMe  carSe);  the  head  may  be  dolich<x*ephalic.  T 
anterior  fontanelle  increases  forward,  and  in  some  cases  all  t  i 

open  toward  the  end  of  the  first  and  beginning  of  the  se<  /  *j 
The  fontanelle  and  sutures  (which  normally  close  about  the  fifteen! 
or  eighteenth  month)  remain  open,  even  until  the  fourth  ;  "  '  i 
there  is  lack  of  normal  involution).    The  occiput  softens  (c:  ^ 

in  33  to  50  per  cent.,  near  the  lambdoid  suture;  the  occi 
ance  remains  hard.  Craniotabes  may  less  frequently  occur 
as  In  the  frontal  bones;  besides  the  actual  bone  changes  ( 
pressure  of  the  pillow  and  of  the  brain  further  its  development, 
extreme  cases  the  peri-  and  endocranium  actually  touch,  and 
moderate  degrees  the  skull  feels  *^ parchment-like/'  Though  if 
not  absolutely  pathognomonic  of  rickets,  and  though  it  occurJ<  «l?<* 
syphilis,  craniotabes  is  rather  characteristic  when  there  are  also  I 
tender  quadrate  head,  head  sweating,  thin  occipital  hair  '  '  ^ 
scalp  veins.    Craniotabes  may  be  an  element  in  the  general 
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spasms  which  occur  in  rickets.    The  frequent  systolic  murmur  heard 
over  the  greater  fontanelle  is  also  heard  in  other  affections  or  in 
he&lth;  it  seldom  endures  beyond  the  fifth  year,  and  is  said  to  occur 
only  in  conjunction  with  a  similar  bruit  in  the  carotids.    The   wp'per 
jatD  becomes  long  and  narrow,  and  the  lower  jaw  becomes  hexagonal, 
probably  from  muscular  traction  on  the  soft  bones.    The  eruption  of 
the  teeth  is  delayed;  they  do  not  appear  until  the  second  or  even  the 
third  year;  the  second  teeth  are  crowded,  carious,  curved  and  eroded. 
(6)     In  the/ Aoroo:,  the  rhachitic"  rotary  "appears  toward  the  end   of 
the  first  or  early  in  the  second  year;  it  is  so-called  from  the  bead-Uke 
succession  of  enlarged  chondrocostal  joints;  they  are  enlarged  epiphy- 
ses.   The  chest  itself  is  altered  toward  the  middle  or  end  of  the  second 
year;  this  is  due  to  the  softness  of  its  bones,  the  traction  exerted  by 
the    diaphragm,  atmospheric   pressure  and   sometimes  by  external 
influences,  as  holding  of  the  child  with  a  hand  on  the  chest,  or  coinci- 
dent respiratory  inflammation.     Louis'   angle  is   often    prominent, 
and   the   sternum  juts   forward,  causing  '* chicken  breast"  (pectus 
carinatum).    There  is  also  a  depression  outside  of  the  costochondral 
junctions  which  extends  outward  and  downward,  and  is  accentuated 
by  some  eversion  of  the  costal  arch.    The  thoracic  deformity  promotes 
fespiratory    complications   and   dyspnoea,   which  in  turn  aggravate 
**•     With  the  deformity  of  the  chest,  we  may  group  lumbar  ky^phosis 
^hich  is  arcuate  and  not  angular,   the  thickened  or  bent  clavicle 
^i^d  the  thickening  of  the  spine  or  edges  of  the  scapula,     (c)  In 
^e  extremities,  the  epiphyses,  particularly  of  the  ulna,  radius,  tibia 
^i^d  fibula,  are  enlarged;    this  occurs  at  the  end  of  the  first  or 
beginning  of  the  second  year  at  the  same  time  as  the  rosary,  cranio- 
**b«  and  wide  fontanelle.    The  epiphyses,  like  the  ribs  and  skull, 
^i^  tender  and  painful.    It  may  look  as  though  there  were  "doubis 
Joints."     Deformities  may  develop  from  muscular  traction  or  from 
^^e  weight  of  the  body;  the  arms  may  incline  outward  and  forward; 
^e  forearms  may  become  convex  toward  their  extensor  surfaces. 
The  thighs  sometimes  become  convex  anteriorly  and  outwardly;  the 
l^gs  bow  outward  or  less  often  forward,  especially  when  early  walking 
^  allowed  or  encouraged.    Spiral  or  other  extreme  deformities  are 
*^ss  frequent.    The  gait  is  waddling.    Greenstick  or  actual  fractures 
Sometimes  occur,     (d)  The  flat  rhachitic  pelvis  develops  by  the  weight 
^'  tlie  body  pushing  the  sacrum  into  the  pelvis  and  the  coimter-pressure 
^  the  thighs  narrowing  the  anterior  pelvis,  so  that  the  pelvic  aperture 
?5^y  become  heart-shaped;  the  acetabula  lie  more  anteriorly,  and  the 
^«tc  crests  flare  outward,    (e)  Pathology  of  the  bone  affection.    Nor- 
^^^1  bone  grows  in  length  as  follows:  there  are  two  zones  in  the  epi- 
pKyseal  surface  facing  the  shaft;   (a)  the  first  zone  is  nearest  the  shaft, 
^  faintly  yellow,  and  measures  ^  mm.;  it  is  the  zone  of  preliminary 
^Idfication,  into  which  normally  the  bloodvessels  grow,  and  form 
'^^^ullary  canals  by  absorbing  small  areas  of  bone,  and  in  which 
^coblasts  appear  and  calcification  develops.     (In  rickets  the  calci- 
^Cation  is  imperfect  and  irregular  in  this  zone,  and  the  bloodvessels 


934 


CO^SriTUTIOSAL  DL^EASBS 


4 


grow  not  merely  into  these  calcified  areas  but  beyond  them,  even 
into  the  cartilage  area,  and  absorb  what  little  new  bone  is  formed.) 
(fc)  The  second  zone  lies  outside  the  one  described,  is  sharply  dem&rked 
from  it,  is  normally  bluish,  measures  1  to  2  mm.  in  tliickness,  and  is 
known  as  the  hyperplastic  zone,  in  which  the  cartilage  cells  divide 
and   proliferate.     (In  rickets  this  zone  becomes  larger,  proliferates 
irregularly  and  is  invaded  by  bloodvessels,  and  irregular  foci  of  abor- i 
tive   calcification;    the   demarkation    between   the   first   and  seconti] 
zones  is  ill-defined).    Normal  bones grow^  in  thickness  by  bony  increa-s^  | 
beneath  the  periosteum.     (In  rickets  this  layer  becomes  several  milli" 
meters  thicker,  irregular  and  nodose).    Normal  bone  develops  in  tb^ 
skull  and  face  in  the  connective  tissue.    (In  rickets  the  lime  salts  ai 
either  not  deposited^  are  insufficiently  deposited  [craniotabes]  or  ovri 
deposited  as  bosses  [osteosclerosis].)     The  essential  element  of  the 
rhachitie  changes  is  undue  hypercBmia  and  irregular ,  deficient  calcifc' 
Hon;   which  one  is  pijmary  remains  a  disputed  point;   the  bones  roi^y 
contain  but  20  or  30  per  cent,  of  the  normal  amount  of  lime  salts. 

2.  General  Symptoms. — (a)  Muscular  weakness  is  pronounced,  ^^ 
evidenced  by  impaired  breathing,  the  tardy  efforts  to  hold  upthehe»o« 
and  disinclination  to  walk,     (fc)  Nutrition  is  usually  poor;    there 
anfpmia,  sometimes  with  leukocytosis  and  often  with  emaciation; 
irritability  and  sweats  have  been  mentioned  under  prodromes,    i* 
The  neri^ous  system  is  aflfected.     Mentality  is  unimpaired.     Ricked 
patients  frequently  grind  their  teeth.    Spasmodic  conditions  art  ti4 
infrequenti  as  generalized  convulsions^  tetany  and  spasm  of  the  gk 
all  of  which  will  receive  separate  consideration,     (d)  Tempemtui 
is  not  symptomatic  of  rickets  and  always  denotes  complications.    (> 
Digestive  diMurbances  are  common;  there  may  be  anorexia*  diarrho^^ 
without  pain  or  tenesmus,  more  commonly  constipation  and  distenttcr^ 
of  the  abdomen  which  can  occur  \\-ithout  any  digestive  disorder,  ^ 
enlargement  of  the  liver  and  spleen,  and  possibly  from  the  thoraci 
changes.    The  amount  of  chalk  in  thefseces  may  be  increased  {Ba 
sky).    The  spleen  is  enlarged  in  70  per  cent.,  and,  less  often  aiul 
markedly,  the  liver.     (/)  Rickety  children  catch  cold  easily  and  bro«^' 
chitis  frequently  leads  to  atelectasis  and  bronchopneumonia,    itj)  Tl^ft 
heart  may  be  luxated  from  the  altered  thoracic  conformation,  wbi-^^B 
also  frequently  causes  hypertrophy  of  the  right  ventricle.     (A)  T^ 
urine  remains  normal,  the  alleged  increase  in  calcium  and  phosphor 
salts  being  quite  inconstant,     (i)  Eczema  is  common. 

Course,  Complications,  and  Prognosis.— (a)  The  onset  is  iosidic 
and   the  clinical   course  covers  a  year  or  more,      (fe)  CamjJiciiii^ 
include  but  few  of  immediate  danger,  as  bronchitis^  pneumonia, 
spasm  of  the  glottis  which  may  result  fatally.     Later  r  r  -'   -^i< 
include  the  contracted  rhachitie  pelvis,  which  is  of  obstei  ;  <>■ 

ance,  kyphosis  and  pulmonary  tuberculosis,  which  is  fouiui  m  ^^ 
cent,  of  the  fatal  cases,  sometimes  with  abdominal  complioitiox] 
(tabes  mesaraica);   its  e^rly  diagnosis  depends  almost  entirtiv  up^J 
auscultation,  for  percussion  is  peculiarly  deceptive  wh« 


enttcr^ 


bparate;  it  usually  develops  at  a  time  (first  to  sixth  month) 
rickets  is  most  uncommon,  and  is  usually  stamped  by  other 
itic  stigmata,  as  cutaneous  and  mucous  syphilides;  when  it 
5s  the  epiphyses,  the  femur  is  usually  its  seat,  and  there  may  be, 
en  the  cartilage  and  bone,  a  wall -I  ike,  very  tender,  painful  and 
y  doughy  swelling  w^hich  also  is  rather  fusiform,  compared  with 
lunder  rhaehitie  nodes;  epiphyseotysis  with  great  dislocation  of 
tgments,  may  occur  in  syphilis,  but  never  in  rickets;  in  doubt- 
*ses  an  ex  juvantibiLs  diagnosis  may  be  made,  (c)  Vertebral 
Ulosis  (q.v,  and  also  compression  of  the  cord)  is  easily  dis- 
shed;  the  rhaehitie  kyphosis  is  arcuate,  not  angular;  other 
oms  of  either  disease  are  almost  invariably  present,  (d)  Ilydro- 
kis  {q,v,,  for  differentiation). 

atment* — ^l.  Hygienic. — Fresh  air  and  sunlight  produce  wonder- 
lults  particularly  in  the  country,  mountains  or  at  the  sea-side, 
lietetic. — In  nurslings  (w^ho  seldom  develop  the  disease)  or  iii' 
young  babies,  the  use  of  a  wTt-nurse  may  entirely  cure  the 
e.  In  other  children  it  may  be  less  a  question  of  food  than  of 
ion,  which  may  require  pepsin,  taka-diastase,  nux  vomica,  or 
►hosphitea, 
ladicinat, — No  specific  remedy  is  known,  but  the  results  prcn 

by  phosphorus  make  it  more  important  than  any  other  drug, 
*  its  use  the  child  becomes  easier  and  brighter;  the  nervous 
oms  abate,  as  the  insomnia,  convulsions,  tetany,  or  laryngospasm ; 
6eous  symptoms  are  improved,  bone  is  deposited  and  dentition 
t,  though  less  obviously  in  clinical  experience  than  in  animal 
ments  in  which  it  seems  certain  that  small  doses  stimulate  bone 
lion  directly  and  rapidly.     Phosphorus  itself  is  given  in  doses 

lAfl  to  tAo  in  pill  form,  or  as  the  oL  phosphoratum  (1  per 
k>Iution)  iijjj,  t.i.^.;  the  oil  or  emulsion  should  be  freshly  pre- 
fc  ior  both  degenerate  readily  on  exposure  to  lii;ht.     (Its  toxic , 
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Bretofioeau  in  1827;  it  carries  out  Cheadle^s  theory  that  animal  f- 
Itnd  proteids  are  essential^  and  comforms  with  Sutton's  expericn 
(t?.  *.)•    If  1^  is  ^'^'1  tolerated  by  the  stomach,  the  general  level  of  bea- 
may  be  elevated  by  its  use;  if  not,  cream  and  butter  should  be  gi 
Iron  (syr*  ferri  iodid.)  is  a  good  tonic.     Calcium  salts  are  now  I 
used  than  formerly,  as  it  has  been  proven  that  a  sufficient  qumo 
is  present  in  the  food  and  is  absorbed. 

4.  Orthopedic, — During  the  florid  stage  the  child  should  be  k< 
quiet  upon  a  firm  mattress.  He  should  be  kept  off  his  feet.  La 
corrective  measures  are  indicated  for  the  kyphosis  and  defortnity 
the  limbs.  Mikulicz  holds  that  the  apparently  monosymptomatic  gei 
valgum  adolescentium  is  only  a  rhachitis  tarda,  and  that  genu  vatgis. 
and  varum  should  always  be  treated  with  rest,  cod-liver  oil  and  pb 
phorus. 

(F).  OBESITY. 


Etiology. — Obesity   (adiposity,  corpulence  or  polysarcia  adi[ 
is  favored  (a)  by  heredity;    it  frequently  occurs  in  entire  famili 
congenital  cases  are  known;  (b)  by  mode  of  life:  lack  of  exercise,  a' 
eating  and  alcoholic  indulgence,  are  potent  factors,     (c)  The 
pause  is  frequently  attended  by  increase  in   weight,      (d)   I 
diseases  may  cause  it,  as  those  of  the  nervous  or  osseous  s; 
making  exercise  impossible;    and  gout,  diabetes,   various  mnm\ 
chronic  valvular  disease,  and  emphysema,  which  act  rather  by 
venting  adequate  exercise  than  by  deficient  oxygenation  or  from 
condition   of  the  blood.     Adipose  tissue  may  develop  from 
albumin. 

Symptoms. — The  general   habitus  requires  no  description.     Fa 
de%Tiops  in  the  subcutaneous  tissues,  in  parts  where  it  is  nonnall)     ^ 
found,  as  in  the  omentum  and  around  the  kidney,  and  it  may  causr'^^ 
fatty  infiltration  and  degeneration  of  all  internal  organs  excepting  the 
brain  and  spleen;  even  the  blood  may  contain  fat  (Upemia). 

1.  Cardiac  S^mptoms.—The  heart  is  embarrassed  by  incressed 
resistance  to  the  capillaiy  flow,  by  the  fatty  infiltration  (and  dam* 
eration)  of  the  myocardium,  and  by  fat  accumulation  in  the  imsl 
wall,  omentum  and  mediastinum.  The  pulse  is  more  often  frequent 
than  slow,  though  cases  of  bradycardia  are  noticed  (see  Stokes*  triad 
under  Fatty  Heart),  Cardiac  hypertrophy  may  occur.  (Edema  is  not 
uncommon. 

2.  Respiratory  Symptoms. ^ — The  breath  sounds  and  heart  tones  ate 
faintf  and  thoracic  percussion  is  diflicuk  because  of  the  subcutaDeooi 
fat.  Bronchitis  is  common  and  probably  result**  from  the  ready 
sweats  and  consequent  chilling.  Dyspnoea  may  occur  on  exettioii 
only,  or  may  develop  from  pulmonary  oedema. 

3.  Digestive  Symptoms, — Digestive  disturbances  may  derelop.  The 
large  liver  is  less  frequently  fatty  than  congested  and  hyp<rrtrophic 
Constipation  and  hemorrhoids  are  frequent 
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4.  The  Urine. — ^The  urine  may  be  scant  in  comparison  with  the 
fluids  ingested;  coincident  oxaluria,  lipuria,  lithuria,  albuminuria  or 
glycosuria  may  be  noticed.  Actual  impotence  is  not  uncommon,  as 
well  as  mechanical  obstacles  to  coitus. 

1?wo  other  groups  of  symptoms  mark  extreme  obesity,  via.:  (5) 
lessened  physiological  resistance  to  infections,  as  typhoid  or  pneumonia 
and  to  surgical  measures  or  phlebotomy,  and  (6)  such  complications  . 
or  associaied  affections  as  diabetes,  gout,  calculous  disease  and  less 
often  contracted  kidney,  arteriosclerosis,  and  apoplexy.  Somnolence 
**iay  be  marked. 

Treatment. — ^Treatment  is  (a)  that  of  the  fundamental  condition, 
^3    gout  or  diabetes,  and  (6)  dietetic.     Various  "cures"  have  been 
formulated  which  are  enumerated  because  they  possess  more  than 
historical  interest — (i)   Banting's  cure.     Banting,  a  merchant,  was 
^^'^ated  so  successfully  by  Wm.  Harvey  for  obesity  that  he  addressed 
*   "Letter  to  the  Public  on  Obesity"  (1863).    This  diet  was  largely 
^'^rui^inous,  and  consisted  of  fish,  meat,  eggs,  tea  without  sugar  or 
''^k,  vegetables,  fruit,  some  red  wine,  and  toast  without  butter.    This 
^iet  may  cause  indigestion,  nervousness,  insomnia,  palpitation  or  gout. 
(ii)   Ebstein,  himself  a  sufferer,  proposed  (1872)  a  diet  with  larger 
proportions  of  fat;  his  diet  consisted  of  meat,  fish,  eggs,  tea,  legumin- 
ous vegetables,  fruit,  fats  and  butter,  but  restricted  the  carbohydrates; 
^gestive  disorders  may  also  occur  under  this  system,     (c)  Oertel 
^Uowed  more  carbohydrates,  limited  the  fats  and  fluids,  and  insisted 
Upon  sweats  and  graduated  exercises.    From  the  following  it  will  be 
^^«n  that  all  these  methods  are  "starvation  cures,"  with  restriction 
^^  water  in  Oertel's  method.    The  average  man  requires  118  gm. 
^*S)of  nitrogen,  56  gm.  (25)  of  fat,  and  500  gm.  (175)  of  carbo- 
*^y<irates  (Voigt  and  Pettenkofer),  equaling  3,054  calories. 

The  diet  of  Banting  contains  172  gm.  (5.75)  of  nitrogen,  8  gm. 
^^5)  of  fat,  and  81  gm.  (2.75)  of  carbohydrates,  equaling  1,112 
^lories. 

*The  diet  of  Ebstein  contains  102  gm.  (2.35)  of  nitrogen,  85  gm. 
^^5)  of  fat,  and  47  gm.  (1.65)  of  carbohydrates,  equaling  1,401 
«»loric8. 

iTie  diet  of  Oertel  contains  183  gm.  (65)  of  nitrogen,  38  gm.  (1.35) 

rf  tat,  and  143  gm.  (4.85)  of  carbohydrates,  equaling  1,690  calories. 

(^  calorie  is  the  temperature  required  to  raise  1,000  gm.  water,  1°  C. ; 

9>  ^t%m  of  albumin  equals  3.2  calories,  of  fat  8.4,  and  of  carbohydrates 

3-8  calories.) 

Banting's  method  supplies  to  the  bndy  about  33  per  cent,  of  the 
btt^t  and  energy  normally  required;  Ebstein's  less  than  50  per  cent. 
•nd  OerteFs  slightly  more  than  50  per  cent.  The  lesson  taught  then 
i«  ^i^oderaiion  in  eating  (v.  Grour).  In  any  reduction-cure  the  patient 
iDAy  suffer  from  brealang  down  of  the  body  proteids,  which  causes  the 
weakness  that  is  experienced.  In  all  cases  the  total  amount  of  nitrogen 
in  the  urine,  which  constitutes  90  per  cent,  of  the  nitrogen  excreted, 
should  be  watched;  if  more  is  excreted  than  ingested  the  nitrogenous 
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massage  are  iociicated  when  active  exercise  is  contra*iodl 
(d)  The  patient  should  sleep  not  more  than  seven  hou^ 
bathe  daily  to  avoid  skin  complications  and  to  promot 
Thyroid  extract  is  not  to  be  taken,  except  perhaps  under  i 
tioiis,  for  it  breaks  down  the  albumins  rather  than  tl 
excites  the  heart,  sometimes  induces  glycosuria  and  iil 
fluous  (^^th  proper  dietetics  and  exercise)* 


(G).  ADIPOSIS  DOLOEOSA  OE  DIECUM'8 

This  affection  was  described  by  Dereum  (1S92)| 
characterized  by  unequal  symmetrical  deposits  of 
various  parts  of  the  body,  preceded  or  attended  by 
were  only  31  reported  case^  up  to  1904,  most  of  which 
It  usually  develops  in  middle  Ufe,  chiefly  after  the  fortietl^ 
the  author  has  a  case  under  treatment,  aged  thirty-five  yJ 

Pathology. — Its  pathology  is  not  yet  developed,  as  but] 
have  been  made  (1903),  In  the  cases  of  Dereum  and  B^ 
stitial  neuritis  was  found,  which  is  likewise  noted  m  the! 
which  have  been  removed  during  life.  It  is  interesttug 
symmetrical  lipomatosis  has  been  observed  in  multiple] 
Dercum's  and  Burr's  cases  the  thyroid  gland  was  atropq 
carcinoma  and  gliosis  of  the  hypophysis  have  been  repod 

Symptoms. —  Twq  cardinal  clinical  features  are  obsi 
term  adiposis  dolorosa  indicates;  (1)  the  obesity  is  eitlj 
may  be  localized  fatty  tumors,  or  sometimes  both  iq  | 
lipomata  occur  on  the  trunk  and  proximal  parts  of  Ihi 
but  never  on  the  face,  forearms,  bands,  legs,  or  feet.  Inq 
ness  of  the  wrists  and  legs  contrasts  sharply  with  the  ti 
thighs,  and  upper  arms.  The  fatty  tumors  range  (iMu 
to  larze  dimensions.     The  pendulous  abdomiii^H 
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myxoedema,  save  for  its  circumscribed  distribution  and  facial  exemp- 
tion. 

2.  The  pains  may  be  neuralgic  or  parsesthetic.    The  trunk  is  often 
tender. 

Subcutaneous  hemorrhages^  hsematemesis,  epistaxis  and  metrorrhagia 
are  not  uncommon.   The  patients  are  often  nervous,  perhaps  hysterical. 
Asthenia  is  common,  and  subjects  often  lack  initiative  and  readily 
tire  on  exertion.    In  the  later  stages  epilepsy  has  developed,  and  death 
/roin  asthenia,  psychosis,  nephntis  or  intercurrent  affections  is  re- 
corxied.    A  number  of  cases,  including  one  of  the  author,  have  im- 
proved under  administration  of  thyroid  extract. 
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SECTIOISr  IX. 


33ISEA8E8  OF  THE  NEEV0U8  SYSTEM. 


DISEASES  OF  THE  BEAIN. 

(A).  CEREBRAL  LOCALIZATION. 

The  anatomy  and  physiology  of  the  brain  are  most  important  in 
topical  diagnosis.    Autopsy  findings  in  carefully  studied  cases,  animal 
experimentation,  and  the  constantly  increasing  surgical  intervention, 
have  developed  not  merely  the  nature  of  lesions,  but  also  important 
results  regarding  their  loccUization.    The  old  doctrine  of  Flourens  that 
all  parts  of  the  brain  were  equally  important,  met  its  first  contradiction 
in  Broca's  discovery  (1861),  that  motor  aphasia  was  due  to  disease 
of  the  third  left  frontal  convolution.    In  1870,  Fritsch  and  Hitzig  dis- 
covered that  stimulation  of  certain  areas,  now  known  as  the  motor 
cortex,  invariably  resulted  in  contraction  of  definite  muscles  of  the 
opposite  side  of  the  body.     Since  then,  Bevor,  Horsley,  Meynert, 
Jackson,  Flechsig,  Ferrier,  Munk,  Glotz,  Nothnagel,  Charcot,  Wer- 
nicke, and  others,  have  contributed  to  the  development  of  brain  locali- 
zation, although  much  still  remains  unclear  and  tentative. 

I.  The  Motor  Oortez. 

This  embraces  chiefly  the  central  convolutions  on  either  side  of  the 
fissure  of  Rolando  (the  ascending  frontal  and  ascending  parietal  lobes 
and  anterior  two-thirds  of  the  superior  parietal  lobe),  the  foot  of  the 
three  frontal  convolutions,  especially  the  lower,  and  on  the  inner  sur- 
face of  the  hemisphere,  the  paracentral  lobule.    In  this  area  lie  the 
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large  pyramidal  cells  which  Betz  discovered  were  the  origm  of  ih^^ 
motor  or  pyramidal  tracts.    The  centres  are  not  sharply  marked,  bu^ 
run  somewhat  into  adjacent  areas,  especially  those  with  filij-jnlrprii^  ^_j| 
associations.    The  leg  centre  occupies  the  upper  quarter  of  the  ascencCr^ij.  I 
ing  frontal  and  ascending  parietal  convolutions,  aiid  part  of  the  superic 
parietal  lobe  (all  adjacent  to  the  loogitudinal  fissure),  and  passes  < 
to  the  inner  aspect  of  the  hemisphere  to  the  paracentral  lobule,  whii 
13  the  centre  for  the  thigh,  pehis,  and  gluteal  muscles  (Fig.  51). 
lesion  in  the  falx  cerebri,  or  dura  near  the  longitudinal  fissure  may, 
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General  diitribution  of  central  in  oetebr^  kMMJinPOD ;  out«r  «ucf*ec  of  Im^ 

rare  cases,  involve  both  paracentral  leg  centres,  and  produce  celt'*'*' 
paraplegia,  although  most  paraplegias  are  spinal  in  origin.  Th**** 
centre  is  the  largest,  covers  the  middle  two  quarters  of  the  centnl  **** 
volutions,  lies  below  and  probably  somewhat  overlaps  the  leg  ceDtt** 
In  Fig.  52»  it  is  seen  that  there  are  certain  general  as  well  a«  scpH*^ 
centres  for  the  thumb  and  fingers.  The  head  centre  is  below  that  rf*"* 
arm,  covering  the  lowest  quarter  of  the  central  convolutions  (iin^ 
entire  operculum),  the  upper  part  of  the  Sylvian  fissure,  and  thep^ 
terior  part  of  the  lowest  frontal  convolution  (and  possibly  the  firrtiDfl 
second  frontal  gyri).  The  face  centre  Ue^  directly  beneath  the  ir® 
centre,  and  is  mostly  located  on  the  anterior  ascending  conTOlilA*» 
the  upper  facial  component  lying  higher  than  the  lower  facial  caiH*^ 
The  eye  centre  of  the  facial  is  bilateral,  and  probably  consista  of  id^ 
foci*     The  mouth  apparently  has  several  centres.    The  tMtm  9f^ 
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area  is  principally  in  the  lower  left  frontal  gyrus,  and  is  probably  the 
chief  centre  for  chewing.  The  trunk  centre  is  less  clearly  defined;  it 
pjTobably  lies  in  the  posterior  part  of  the  first  frontal  convolution,  and 
also  on  its  median  aspect,  just  anterior  to  the  paracentral  lobule.  The 
more  complicated  the  function,  the  larger  is  the  centre  (as  for  the  tongue, 
fingers,  mouth),  and  the  more  unilateral  the  localization  in  the  brain. 
Afuscles  used  rhythmically,  or  in  pairs,  are  supplied  to  some  extent 


Fio.  51. 


Cerebral  localisation ;  inner  etirface  of  hemisphere. 


^^^  both  hemispheres,  as  the  muscles  of  the  forehead,  and  of  respira- 
^^3  swallowing,  chewing,  vocal  cords,  and  to  some  degree,  of  the  legs 
r^^  trunk.  Protrusion  of  the  tongue  to  one  side  has  a  monolateral 
^j  ^tre,  though  its  protrusion  in  the  median  line  and  its  withdrawal 

^Pend  on  both  hemispheres. 

^  *  ^oUd  lasting  hemiplegia  of  the  opposite  side  of  the  body,  with  sensory 

^J^urbance,  aphasia,  and  intellectual  disturbance,  results  from  com- 

^l^te  destruction  of  the  entire  motor  cortex  of  one  side.    Cortical  hemi- 

^T^gia  is  less  common  than  monoplegia,  which  results  from  partial 

2^^^cal  foci.     Monoplegia  (paralysis  of  one  member,  as  of  the  arm 

^^:tie),  always  suggests,  but  does  not  absolutely  prove,  the  presence  of 

Cortical  lesion.    The  paralyzed  limbs  are  flaccid,  and  later  undergo 

^^^tractures.    Pure  monoplegias  of  cortical  origin  are  rare,  although 

^^  arm  or  leg  may  be  paralyzed  alone  from  a  small  softening,  hemor- 

•  ^^^ige,  cyst,  or  tumor,  or  from  traumatism.    Crural  (leg)  monoplegia 

?^  itupe  (few  instances  being  reported  by  French  writers),  and  is  due 

^^*^ly  to  vascular  lesions  in  the  paracentral  lobule  (anterior  cerebral 

^•^ry).     Some  sensory  disturbance  may  be  noted.     Pure  brachial 

^^^Hn)  monoplegia  may  result  from  vascular  lesions,  small  tumors  or 

i     ^^Mia;    complex  movements  as  writing  are  most  involved.     The 

^est  differentiation  or  selection,  as  of  the  thumb  alone,  fingers,  or 
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wrist,  IS  DOted  in  this  form.  Sensory  disturbance  is  common  (v.u 
Pure  facial  monoplegia  is  unknown,  although  a  faciolingual  foi 
with  motor  aphasia  is  observed.  Associated  monoplegia  is  more  usu 
It  consists  most  commonly  of  paralysis  or  paresis  (partial  paralj'si 
of  the  arm  and  face  (brachiofacial  monoplegia,  passing  under  t* 
name,  although  not  strictly  a  monoplegia).  Next  in  frequency  is 
arm-and-leg  type  (brachiocrural)  in  which  two  contiguous  cent 
are  involved.  A  leg-and-face  type  never  occurs,  because  their  cent 
lie  too  far  apart.  A  lesion  involving  one  cortical  area  after  anotti^  J 
speaks  for  cortical  localization.  Cortical  paralyses  are  not  attenc^^ 
by  the  reaction  of  degeneration.  In  cortical  lesions  with  paraly.^^ 
twitchiogs  or  convulsive  movements  are  common,  and,  from  tt:^.,, 
resemblance  to  epileptic  convulsions,  are  called  ** cortical,  partial.^, 
Jacksonian  epilepsy  *\'  30  per  cent,  of  cases  are  small  cortical  tu 

Fio,  52. 
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por&l  oonvolutioaa.     The  explanatiazi  of  line  AA  iS  given  uzider  I NTEENAL  CAFSCtX 

or  cysts;  the  lesion  partly  destroys  the  motor  cortex  (paral 

the  same  time  causes  irritation  (convulsions)  precisely  as  i<.M. .*.... 

are  produced  in  animals  by  electrical  stimulation  of  the  cortex:  tli 

are  mainly  (a)  mechanical,  as  irritation  or  increased 

sion  (rapidly  growing  tumors),  or  (6)  due  to  vascular  i\ 

rhage,  embolism^  or  inflammation).    Stationary  lesions  rarely  prtxli 

Jacksonian  epilepsy,  unless  they  are  located  in  the  cortex.   The  spu 
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)lye  but  one  part,  as  the  arm  (monospasm),  which  is  exclu- 
sign  of  cortical  irritation,  or  they  may  pass  from  one  centre 
;.  They  always  commence  in  one  centre  locally,  and  extend 
i  order.  If  the  arm-region  is  the  seat  of  a  tumor,  the  Jack- 
)ilepsy  flexes  the  fingers,  moves  the  thumb,  then  the  forearm^ 
shoulder,  and  then  passes  down  the  cortex  region  (see  Fig.  50 
irm,  face  centres),  so  that  it  involves  the  face,  mouth  and 
le  leg.  If  the  lesion  is  in  the  face  area,  the  various  facial 
contract,  and  the  eye  deviates,  then  the  next  area  above  the 
;re  participates,  and  finally  the  higher  leg  centre  is  implicated, 
the  spasm  never  skips  from  the  face  to  the  leg  centre,  but  it 
the  arm  first.  If  the  leg  area  is  involved,  the  spasms  pass 
ively  down  to  the  arm  and  then  to  the  face,  i.e.,  they  never 
arm,  nor  involve  the  face  before  the  arm  is  convulsed. 
)asms  are  often  preceded  by  a  tingling  in  the  part.  The  con- 
are  mostly  clonic,  or  clonic  broken  by  tonic  spasms,  and 
ness  is  very  often  maintained.  Unconsciousness  may  intervene 
J  fits  reach  the  other  side  of  the  body,  when  the  lesion  is  deep 
w  the  cortex,  or  when  they  are  very  frequent,  a  hundred  or 
ly.  The  opposite  side  is  involved  through  the  commissural 
the  corpus  callosum;  "bilateral  representation  in  both  hemi- 
which  saves  certain  groups  of  muscles  in  hemiplegia,  neces- 
lieir  involvement  in  severe  spasms"  (Gowers).  Jacksonian 
om  regular  epilepsy  in  that  no  cry  is  observed,  the  commence- 
ocal  and  more  gradual,  and  consciousness,  if  lost,  disappears 
7,  not  precipitately.  The  convulsions  may  precede  or  accom- 
paralysis.  The  seizure  lasts  several  seconds  to  a  minute  or 
is  followed  by  some  vertigo,  nausea,  stupor,  or  disturbance  of 
if  spasms  occur  without  paralysis,  paresis  in  the  involved  parts 
due  to  transient  exhaustion  of  the  cortex.  Jacksonian  epi- 
ts  lightest  forms  may  be  sensory. 

ling  sensory  localization  in  the  cortex,  opinions  vary,  and  our 
je  is  far  less  exact.  Munk  holds  that  the  sensory  and  motor 
5  the  same,  while  Charcot,  Nothnagel,  and  Ferrier  hold  that 
ory  areas  are  separate  (v.i,).  Some  vasomotor  disturbance 
m  in  cortical  lesions,  and  Landois  and  Eulenberg  have  demon- 
vasomotor  centre  here. 

ices  of  disease  in  the  motor  centres  depend  on  the  nature  and 
the  lesion.  After  total  lesions  of  the  central  convolutions,  the 
iprove  very  little  in  adults;  other  members  improve,  to  some 
least,  through  assumption  of  function  by  the  sound  side  of 
i;  in  young  individuals,  the  sound  pyramidal  tracts  in  the 
J  hypertrophy  to  even  double  their  original  size.  The  motor 
Dining  from  the  pyramidal  cells  of  the  cortex  to  the  anterior 
the  spinal  cord,  constituting  the  uji^er  motor  neuron,  undergo 
(ig  degeneration,  that  is,  degeneration  in  the  direction  of  the 
ipulse. 
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n.  Oortez  of  the  Parietal  Lobes. 


Our  knowledge  of  the  function  of  this  cortex  is  less  definite  than 
that  of  the  motor  cortex,     (a)  Lesions  of  the  firsi  lobe  (P,  Fig.  52, 
the  Precuneus  in  Fig,  51),  supplied    by  the  anterior  cerebral  artery » 
cause  disturbance  in  motility  of  the  leg,  with  altered  muscle  sense, 
"mind  blindness,"  inability  to  read  (alexia),  and  according  to  som€ 
authorities,  hemianopsia,     (b)  Disease  of  the  suprainarginul  cofivQlu^ 
i'lon  (S.P.  Fig.  52),  also  involving  the  motor  cortex,  produces  greater 
disturbance  of  sensation  than  when  the  lesion  is  confined  to  the  motot 
centres;  muscular  sense  is  disturbed,  usually  with  some  motor  paralysis 
or  paresis.    Three  cases  are  reported  in  which  there  was  disturbance 
of  muscle  sense  without  paresis.    Muscle  sense  is  disturbed  in  23  p^t 
cent,  of  all  cases  of  cerebral  hemiplegia,  though  in  more  than  50  p 
cent,  of  cerebral  paralyses,  no  special  sensory  disturbance  is  noted' 
Disturbance  in  muscle  sense  probably  indicates  that  a  cerebral  lesion 
is  located  in  the  cortex,  if  indirect  pressure  can  be  excluded.   Ther^ 
may  be  loss  of  the  stereognostic  sense,  whereby  the  patient  fails,  when 
his  eyes  are  closed,  to  recognize  the  geometric  form  of  solid  objects, 
as  a  key  or  balL    Cortical  incoordination  (ataxia)  sometimes  results, 
probably  on  account  of  disturbance  in  the  association  fibers.    It  diSers 
from  other  ataxias  (the  tabetic  and  cerebellar  forms),  in  that  the  mus- 
cular strength  is  usually  diminished,  and  the  finer  movements  ar«? 
impossible,  though  the  coarser  movements  may  sometimes  be  carrieJ 
out.    Cortical  hemianipsthesia  is  not  frequent,     (c)  Ptosis  and  paralysis 
of  the  orbicularis  oculi  are  said  to  result  from  lesions  of  the  (fyru»  anffU* 
iaris    ( A.R.   Fig.  52),  and  according  to  Monakow,  inability  to  read 
(alexia),  optic  aphasia  and  **mind  blindness."     Wernicke  corrfctlj 
diagnosticated  softening  in  this  lobe  by  conjugate  deviation  of  the  eyes 
and  head  as  the  only  symptom.    Disease  of  the  posterior  inferior  part 
probably  causes  crossed  amblyopia. 


m.  The  Cortex  of  the  Occipital  Lobes. 


This  is  undoubtedly  the  visual  centre.     Its  exact  seat  is  soraewfe 
disputed,  but  the  weight  of  evidence  shows  that  it  is  in  the  cm^^^ 
(Fig:  52)  and  the  first  occipital  lobe.    A  lesion  of  the  occipital  cofttJ 
produces  (a)  bilateral  homonymous  kemiopia  (hemianopsia),  (for  ^^t«'^ 
of  which  and  the  following  see  Affections  of  the  Optic  ' 
(6)  Hemichromaiopsia,  an  homonymous  color  blindness,  i  ■ '^ 

green  and  red,  in  which  the  color  perceptions  are  confused  ...::-  ''^ 
lost;  the  lesion  in  such  cases  is  superficial  and  anterior;  (e)  ioki^ 
iical  blindness,  if  the  lesion  is  bilateral,  or  both  optic  radiationJ  ^^ 
destroyed,  (d)  '*  Mind,  blitidness**  results  from  a  lesion  on  tlie  snten<Jf 
outer  surface  of  the  left  occipital  region,  especially  the  second  oodpi^ 
lobe  or  (according  to  others)  from  disease  of  the  gyrus  anguUfl*' 
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TTKk  visual  memory  is  lost;  things  actually  seen  are  misinterpreted, 

sumd  the  patient  confuses  persons  and  things,    (e)  Alexia,  inability  to 

peca^d,  also  called  ''word  blindness/'  wherein  the  patient  can  read  but 

fskSJls  to  understand  the  letters  or  words  he  sees  and  reads.    His  memory 

for    words  is  lost.    It  is  due  to  destruction  of  the  subcortical  long  and 

shox-t  association  fibers  in  the  second  occipital  lobe  (von  Monakow) 

itxid  the  gyrus  angularis;  it  most  commonly  follows  vascular  disease. 

(/)    Optic  aphasia  results  from  foci  in  the  left  occipital  lobes  (and  also 

m  -tlie  angular  and  supramarginal  convolutions),  and  consists  of  mis- 

ml;erpretation  of  visual  impressions,  so  that  the  patient  miswrites  and 

nusnames  objects  seen,  though  able  to  name  them  when  he  feels  them. 

(9)  Crossed  amblyopia  sometimes  occurs. 

IV.  The  Cortex  of  the  Temporal  Lobes  (T^,  T,,  T„  Fig.  62). 

The  outer  surface  of  the  posterior  half  of  the  first  (and  second)  tem- 
Y^Tdi  convolution  is  the  audxtory  centre;  it  is  said  to  be  larger  on  the 
»^t  side;  disease  in  this  cortex  produces  (a)  deafness  in  the  opposite 
**^;  atrophy  of  this  lobe  is  encountered  in  congenital  deafness.  Deaf- 
J^eas  is  usually  transitory,  because  fibers  seemingly  pass  to  both  ears 
horn  each  centre.  If  this  lobe  is  destroyed  on  both  sides,  total  deafness 
'^Its.  (6)  Conjugate  deviation  of  the  eyes  has  been  observed,  and  is 
8aid  to  be  a  reflex  from  auditory  impressions,  (c)  Disease  of  the  first 
temporal  lobe  produces  '^word  deafness,"  also  known  as  "mind  deaf- 
^^";  it  is  a  loss  of  the  comprehension  of  speech.  Somewhat  in  front 
^  this  lobe,  it  is  supposed  that  musical  memories  are  stored.  In  the 
^'^''icinate  gyrus  (Fig.  51)  the  special  sense  of  smell  probably  has  its 
^*ntre.  Ferrier  refers  the  general  sensory  centre  to  this  lobe.  The 
^nis  fomicatus  (Fig.  51)  is  said  to  be  the  centre  for  taste,  and  pos- 
^bly  for  the  sense  of  pain. 

V.  The  Frontal  Cortex  and  Aphasia. 

Regarding  the  frontal  lobes  anterior  to  their  participation  in  the 
^*H>tor  cortex,  we  have  little  definite  knowledge.  Profound  disease 
^y  develop  without  clinical  symptoms.  They  have  long  been  thought 
^  be  the  residence  of  (a)  the  psychical  functions,  especially  for  ethical 
JJid abstract  thought  (Meynert,  and  Flechsig).  **  Defect  in  character" 
Jollowed  the  passage  of  a  large  crowbar,  1^  inches  thick  and  3^  feet 
'^  through  both  frontal  hemispheres,  in  the  famous  crowbar  case 
^Harlow.  Psychical  functions  probably  concern  the  frontal  lobes, 
^ough  the  relative  integrity  of  the  entire  brain  is  necessary  for  them, 
ft)  Flechsig  considers  the  frontal  lobe  the  anterior  association  centre, 
the  middle  one  being  the  cortex  of  the  island  of  Reil,  and  the  posterior 
^t  the  large  area  posterior  to  the  motor  cortex,  (c)  Briins  has  observed 
tezia  similar  to  the  cerebellar  type,  but  this  probably  results  either 
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from  pressure  transmitted  to  the  cerebellum,  or  from  invotveineiit 
the  trunk  centre,     (d)  The  motor  speech  area  lies  in  the  tower  frrmk 
coniwlution.    Its  function  and  relations  can  be  well  considered  in  < 
nection  with  m^tor  and  other  varieties  of  apliasia.     The  liistary 
aphasia  marks  the  beginning  of  cerebral  localization,  and  three  Freoc 
writers  have  determined  its  motor  centre,    Buuitluud,  in  1S25»  refe 
aphasia  to  the  frontal  lobes;   Dax,  in  1836,  narrowed  the  localiziitic*-- 
to  the  left  frontal  region,  and  the  motor  centre  was  finally  confined 
the  posterior  part  of  the  lotiycr  left  frontal  convolution.  In  1861,  [ 
Broca,  whose  name  is  given  to  this  convolution.    The  sen 
necessary  to  all  voluntary  movements,  was  unknown  unt* 
Meynert  and  Wernicke  discovered  the  auditory  centre  in  the  1 
poral  convolution;    Wernicke  localized  **ux>rrf  deafness'*  in  thei 
convolution  of  the  left  side,  and  Naunyn,  and  others,  empbfl 
importance  of  the  gyrus  angulnris  and  adjacent  parts  of  the  oect^ 
lobes  in  cases  of  disturbance  of  writing,  visual  aphasia,  etc. 

Motor  Aphasia. — The  vmtor  speech  centre  Hes  in  Broca  *s  lobe,  it 
posterior  part  of  the  left  third  frontal  convolution ;  it  controls  the  i 
centres  next  described  and  retains  the  impressions  or  memories  ne 
sary  to  their  exercise.  The  corresponding  lobe  on  the  right  side  h^fc^ 
some  function,  being  the  actual  centre  in  left-handed  persons.  It  ofteoi 
assumes  the  functions  of  the  left  speech  centres,  after  disease  of  ttK* 
latter,  especially  in  children.  Articulate  speech  also  depends  upoo 
the  integrity  of  the  lower  part  of  the  ascending  frontal  convolutioa  of 
the  motor  cortex,  in  which  lie  the  centres  for  the  mouth,  lips,  tc 
jaw,  and  larynx,  (a)  These  constitute  the  cerebral  mechanism  of  5 
whose  disturbance  is  designated  motor  aphasia.  Motor  Bbcis  nii> 
from  the  cortex  through  the  centrum  ovale,  internal  capsule  (IvijiiJ*** 
front  of  the  pyramidal  tracts),  crus  (inside  the  pyramidal  tract<«)  ^ 
their  nuclei  in  the  pons  and  medulla,  whence  the  peripheral  bulb*' 
nerves  to  the  tongue  and  larynx  take  their  origin.  (6)  Tbe^  lo^^ 
tracts  constitute  the  bulbar  mechanism  of  speech,  djsea^  in  the  coiP* 
ponents  of  which  causes  abolition  of  articulation  (anarthriii),  orw'*''! 
often  imperfect  articulation  (dysarthria).  The  elements  of 
are  correct  in  dysarthria,  but  articulation  is  imperfect^  for  the  I 
palatals,  or  Unguals  are  imperfectly  delivered,  or  consonants  ti* ' 
together.  To  speak,  the  individual  must  have  ideas,  concep 
To  illustrate,  a  cortical  lesion  in  Broca  *s  convolution,  as  smaO  i 
ha«el-nut,  may  produce  motor  aphasia,  which  is  either  absolutej 
partial ;  the  patient  may  pronounce  correctly  some  few  wonK ; 
siblv  only  under  emotion  or  in  certain  relations,  or  he  mav  pr^^ 
words  wrongly  formed,  although  he  recognizes  his  mistakes,  i 
f  prebends  what  is  said  to  him,  for  the  lesion  involves  no  sper iii 
element.  He  can  read  writing  and  print,  espe<*ially  if  educated*  t-* 
"sight  may  stimulate  images  without  intervention  of  the  motor  < 
but  he  cannot  spenk  voluntarily,  nor  repeat  what  h  said  to  ki^ 
cannot  read  aloud;  he  cannot  write  (agraphia)  as  a  rule,  becai^ 
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ses  cannot  pass  to  the  hand  centre.  He  may  be  able  to  copy  (v.  i, 
ble).  The  cortical  is  the  usual  form  of  motor  aphasia. 
L  nJ>eartical  lesion  in  the  centrum  ovale  may  sever  the  fibers  between 
ca's  convolution,  and  the  motor  cortex  for  the  tongue,  lips, 
The  patient  cannot  speak,  but  the  speech  centre  is  normal.  It  is 
kre  lesion,  and  is  known  as  pure  motor  aphasia  (Lichtheim).  The 
ittit  can  write.  It  involves  the  conmiisural  fibers  by  way  of  the 
pus  callosum  to  the  right  side,  and  usually  produces  permanent 
lasia,  because  the  possibility  of  compensation  by  the  right  hemi- 
lere  is  precluded,  but  if  the  lesion  is  in  the  internal  capsule,  the 
iasia  is  transient,  since  compensation  through  the  corpus  callosum 
established. 

Sensory  Aphasia. — In  speech,  as  in  every  voluntary  motion,  sensa- 
1  and  sensory  memories  are  necessary.  The  sensory  relations  of 
eeh  are  hearing,  sight,  taste,  and  in  the  blind,  touch. 
kiditory  AphaBia. — Hearing  is  most  important,  and  develops  in 
child  long  before  speech.  When  a  child  begins  to  talk,  or  when  one 
3  has  lost  speech  releams  it,  the  brain  cortex,  through  an  association 
entres,  learns  to  connect  certain  sounds  or  words  with  definite  objects 
x>nditions.  The  child  hears  through  the  auditory  nerves  which  run 
tn  each  side  to  both  auditory  centres  in  the  first  temporal  convoliUion 
either  side.  He  hears  mechanically,  just  as  we  may  hear  without 
lerstanding  a  foreign  language,  and  learns  to  associate  the  sounds 
ii  objects,  conditions  or  ideas,  for  which  an  auditory  speech  centre 
the  leh  first  temporal  convoliUion  (in  right-handed  persons)  is  devel- 
ed.  Here  sounds  coming  from  the  two  centres  of  hearing,  are 
nembered,  associated,  and  controlled.  Remembering  a  sound  he 
8  heard,  but  perhaps  has  never  spoken,  the  child  calls  into  play 
oca's  convolution,  the  cortical  centres  for  the  lips,  tongue,  etc.,  and 
iBks.  Hearing  is  necessary  to  articulate  speech,  unless,  as  in  deaf 
ites,  education  replaces,  by  sight  and  touch,  the  associations  usually 
luired  by  hearing.  Destruction  of  the  auditory  speech  centre  pro- 
udly disturbs  speech.  The  patient  then  hears  by  the  auditory 
pves  and  centres,  or  reads  by  the  visual  apparatus,  but  does  not 
derstand  what  he  hears  or  reads;  this  is  known  as  sensory  (auditory) 
hasia,  or  vx>rd  deafness.  It  is  rarely  absolute,  and  recovery  is  more 
lunon  than  in  motor  aphasia.  The  subject  in  speaking  transposes 
*d3  (paraphasia)  but  does  not  realize  his  mistakes,  an  important 
tinction  from  motor  aphasia.  Often  he  later  becomes  speechless. 
'cannot  repeat  words  nor  write  from  dictation.  Voluntary  revival 
Words  is  lost  ((rowers).  Voluntary  writing  is  impossible,  but  copy- 
;  of  words  is  sometimes  maintained. 

iybcortical  auditory  aphasia,  or  pure  word  deafness  (the  rarer  form), 
ttlts  from  disease  between  the  auditory  speech  centres  and  the  two 
itres  for  hearing.  It  must  therefore  be  below  the  cortex  in  tlie  wliite 
tter,  hence  called  subcortical.  Auditory  impressions  cannot  reach 
auditory  speech  centres  of  the  patient,  who  cannot  understand 
It  is  said,  cannot  repeat  or  write  from  dictation.    As  the  auditory 
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speech  centre  is  normal^  memory  for  words  is  retained,  and  the  patieii 
can  read,  speak,  and  write. 

**  Amnestic**  aphakia  may  be  a  simple  difficulty  in  recalling  cerUii 
words  in  speaking  or  writing,  or  it  may  be  very  pronounc^  (word 
deafness).  It  is  also  poorly  called  conduction  aphasia  (Wernicke )J 
and  is  due  to  interruption,  probably  in  the  island  of  Reil,  of  the  fibeai 
between  the  motor  and  sensory  speech  centres.  Gowers  states  that  % 
may  result  from  partial  recovery  from  motor  aphasia,  or  from 
aphasia. 

Visual  Aphasia* — Sight  is  very  important  in  sensory  speech 
child  who  has  learned  sounds  (words)  and  is  able  to  speak  them, 
by  associating  the  sounds  heard  and  spoken,  with  words,  letters, 
symbols  seen  by  him,    ilemory  of  these  visual  concepts  is  stored  in  tU 
supratnarginal  and  angular  gyru    Reading  musici  ete.|  is  learned  i 
the  same  way.    While  in  most  individuals  mental  processes  are  caniei 
on  by  the  memory  of  words,  in  rare  instances,  visual  memory  may  b« 
more  important.     Destruction  of  the  angular  and  supramarginol  coH 
volutions  by  causing  a  loss  of  the  visual  memories,  produces  atofifl 
word  blindness,  an  inability  to  read.    In  some  case^,  the  patient  <»J 
read,  but  mthout  understanding*     Isolated  alexia  is  always  due  ^ 
lesions  in  these  convolutions.     He  usually  cannot  write  (agraphia^ 
and  cannot  copy,  but  can  speak  fairly  well  and  understand  what 
spoken.    If  the  optic  centre  in  the  occipital  lobes  is  intact,  he  cann 
name  objects  after  seeing  them,  since  the  visual  memory  centre^ 
destroyed,  but  may  recognize  a  watch  by  hearing  it  tick  or  by  feeling i 
Lesions  just  below  the  visual  memory  centre,  involving  the  aflfi 
fibers,  produce  pure  subcortical  word  blindness^  or  alexia,  that  is,  inal* 
ity  to  read,  with  hemianopsia  and  preservation  of  voIuBtary 
and  writing.    Word  deafness  and  word  blindness  often  co-exist 
teen  cases  of  congenital  word  blindness  were  collected  by  Stepl 
(1904). 

Pure  motor  and  sensory  aphasia  is  less  common  than  compli 
forms.  The  diagrams  often  employed  to  illustrate  the  mec 
aphasia  are  open  to  the  objection  that  they  are  hypothetical, 
not  cover  all  cases.  The  anatomical  lesions,  mostly  arterial^  are 
the  result  of  softening,  the  entire  sphere  of  speech  or  language  b*^ 
supplied  by  the  artery  of  the  fossa  of  Sylvius.  Motor  aphasia  is  liWJ 
to  occur  with  disease  of  the  motor  cortex  or  cerebral  pyramidal  tn^* 
and  the  sensory  form  with  disease  of  the  optic  fibers.  Hemorrftfl*' 
trauma,  and  in  children,  tuberculosis  of  the  brain  or  meninges^afp*'** 
causative.  Lasting  aphasia  in  children  is  usually  due  to  mental  cau^' 
since  in  early  life  the  right  frontal  area  usually  takes  up  the  fuiictit'O 
of  Broca's  convolution.  Congenital  aphasia  may  roltow  bilat*^ 
meningeal  hemorrhage.  Aphasia  also  occurs  in  idiocy  tn  aduhi,  ^ 
melancholia,  migraine,  convulsions,  and  is  especially  apt  to  occtf 
from  functional  causes  in  children,  as  from  fever,  fright,  worm^t  <^ 
In  adults,  the  outlook  is  less  favorable  than  in  children.  PaiU** 
recovery  is  possible  in  cases  of  hemiplegia,  and  sometiiDes  with  cai«« 
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J&catian  may  yield  fair  results.     The  following   table   (on  page 
S2)  is  borrowed  from  Archibald  Churcli's  excellent  work  on  Nervovs 

VI,  Gentxum  Ovale* 


I-^esions  are  usually  hard  to  diagnosticate^  and  focal  symptoms  may 

e  entirely  absent,  if  a  lesion  occur  between  the  associative^  commis- 

utra.1,  motor,  or  sensory  fibers  (corona  radiata).    When  present,  sytup- 

oixis  are  usually  those  of  (a)  a  cortical,  or  (6)  an  internal  capsule  lesion. 

k  lesion  must  be  (a)  very  near  the  cortex  to  produce  either  Jacksonian 

^^  general  convulsions.     A  monoplegia  and  subcortical  aphasia  may 

>ccur  in  this  location.    Sensory  disturbances,  as  hemianopsia,  may  be 

ttoted  in  a  subcortical  disease.    Aphasia  from  a  lesion  in  the  island  of 

R'ttl  may  produce  the  so-called  conduction  aphasia.     Psychical  symp- 

totm  may  result  from  interruption  near  the  centre  of  the  association 

fioers  which  run  from  one  part  to  another  of  the  same  hemisphere* 

(Cooimissural  fibers  are  those  running  from  one  hemisphere  to  the 

**ther,  as  through  the  corpus  callosum,  disease  of  which  presents  no 

pathognomonic  sign,  according  to  most  neurologists.)     (fc)  Internal 

capsule  sjTnptoms  result  in  lesions  low  in  the  centrum  ovale.    Hemi- 

toaesthesia  and  sensory  symptoms  in  general  indicate  lesions  of  the 

Weroal  capsule. 


I 


711.  The  Internal  Capsule. 


It  is  compacted  and  consists  of  nearly  all  the  motor,  sensory,  and 
special  sense  fibers  from  the  brain  to  the  lower  parts*  It  has  an  exten- 
B\e  vascular  supply.  The  capsule  is  divided  into  an  anterior  lirnb^ 
Hke  knee  and  a  posterior  limb. 

Anterior  Limb. — Its  function  is  not  clear,  although  it  contains  fibers 
^X>m  the  frontal  cortex  to  the  optic  thalamus.  Lesions  here  are  very  rare. 
It  also  contains  fibers  which,  in  lower  horizontal  sections,  run  into  the 
Blee  and  are  found  in  basal  median  bundle  of  the  cms,  whence  they 
^n  to  the  pons  nuclei  for  the  eye,  head,  neck,  and  probably  also  for 
UieIar)Tix,  tongue,  and  mouth. 

Knee.— The  knee  (see  Fig.  53)  contains   from    before  backward 

fibers  for  opening  of  the  eyes,  associated  movements  of  the  eyes  arrl 

Q^,  the  tongue  and  mouth;    Horsley  and  Beevor  have  been   able 

^0  stimulate  them  electrically,  one  by  one.    This  segment  contains  the 

■tonation  fibers  for  speech,  probably  including  those  of  the  larynx. 

Posterior  Limb. — The  posterior  hmb  contains  in  its  anterior  third, 

the  fibers  for  the  shoulder,  elbow,  wrist,  fingers,  thumb,  and  body;  in 

^ts middle  third  those  for  the  hip,  ankle,  knee,  and  toes;  in  its  posterior 

Wrd  (Charcot's  "sensory  crossway"),  those  for  sensation  and  the 

special  senses.     The  number  of  fibers  to  a  part  depends  less  on  the 

of  a  muscle  than  on  its  development  in  fineness  of  movement;  for 

ft&nce,  the  fingers  receive  a  relatively  large  number  of  fibers.    If  a 
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al^^"  be  placed  anterior  to  the  line  (^4^4)  in  Fig.  52,  and  slowly  moved 

o  ^he  right,  preserving  its  parallelism,  it  will  be  seen  that  the  cortical 

'^o^tor  areas  touched  will  approximately  correspond  with  their  order 

^  tlie  internal  capaule.    The  most  common  sequence  of  lesions  of  the 

^emal  capsule  is  cerebral  hemiplegia  of  the  opposite  side  of  the  body. 

Plough  hemiplegia  may  result  from  lesions  elsewhere  in  the  motor 

^iHct  (cortex,  centrum  ovale,  cms,  pons,  or  medulla),  in  the  vast 

ii^ajority  of  cases,  hemiplegia  is  the  result  of  disease  of  the  internal 

Fio.63. 


Loeab'sation  in  internal  capsule. 


capsule.    If  the  internal  capsule  is  destroyed,  total  hemiplegia  results, 

and  paralysis  of  the  arm,  leg,  and  lower  part  of  the  face  (the  upper 

part  of  whSch,  and  the  head  escape,  because  they  have  a  bilateral  supply 

from  both  hemispheres).    The  hypoglossus  is  but  moderately  involved 

^  a  rule,  and  aphasia  is  usually  temporary.    With  the  hemiplegia  are 

^^  associated  hemianesthesia,  hemianopsia,  and  unilateral  disturb- 

*[*ce  of  smell,  taste,  and  hearing,  by  lesion  of  the  fibers  ascending  from 

^^^  tegmentum;   with  the  hemiplegia  are  observed  contractures,  de- 

^I^iiding  degeneration,  decrease  or  absence  of  the  skin  reflexes,  espe- 

?^lly  the  cremasteric,  and  increase  of  the  tendon  reflexes.    Monoplegia 

^  ^re,  because  the  tracts  are  so  compact  that  the  face,  for  example, 

*^  lUrely  alone  involved,  though  Duplay  and  Diday  record  isolated 

^^^^^.    It  is  possible  that  a  linear  lesion  may  involve  the  outer  part  of 

•*^^  capsule's  knee,  that  is,  it  may  involve  the  face  and  also  the  leg, 

*^viiig  the  arm  free  (Wernicke,  Charcot,  Kolisko).    Hemiansesthesia 

V^kin  sensation  and  muscle  sense),  rarely  exist  without  some  paresis 

^  the  leg.    Some  tingling  or,  in  incomplete  lesions,  some  pain  may 

^^t,  even  when  the  leg-arm  areas  are  alone  involved,  for  some  sen- 
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sory  fibers  course  with  the  motor  fibers.    Henu-tremor,  -athetosis  **^  ^ 
-chorea  result  from   lesions  of  the  sensory  area,  usually  associate ^« 
with  disease  in  or  just  below  the  optic  thalamus.     (The  course  of  t-tic 
sensory  paths  will  be  considered  under  Localization  in  ttte  Spi^-^^ 
Cord.)     Back  of  the  general  sensory  tracts,  disease  may  injure  t-bt 
optic  radiation  (running  between  the  occipital  sight  centre  and    tJ 
lateral  geniculate  body),  or  interrupt  the  auditory  and  other  spec*; 
sense  fibers.     Psychical  disturbance,  aphasia^  alexia,  agraphia, 
permanent  involvement  of  any  cranial  nerve  are  not  symploma^*^^ 
of  disease  of  the  internal  capsule* 

Tin.  The  Corpus  Striatmn. 

This  is  composed  of  the  caudate  and  lenticular  nuclei.    It  is  doubtf  f 
whether  it  is  connected  with  the  cortex.     The  lenticular  nucleus     ^ 
extensively  connected  with  the  superior  peduncle  of  the  eerebeJl'"-^^ 
and  the  tegmentum  of  the  crus.     The  caudate  nucleus  is  connec^^^ 
with  the  internal  capsule,  and  with  the  crus;  these  fibers  seem  to  ^^*jf 
in  the  pons  and  cerebellum.    An  apoplexy  in  the  corpus  striatum  pr*^*?" 
ably  causes  rise  of  temperature ;    Nothnagel  *s  law  stUl  holds  thai  hr**^* 
plegia  is  permanent  only  when  the  internal  capsule  is  directly  injur "^^—^ 
although  indirect  transient  hemiplegia,  from  simple  pressure  on   €^^ 
capsule,  may  result  from  disease  of  the  c*orpus  striatum.     Landofc^^^ 
reports  a  case  of  contralateral  hemiathetosis  from  isolated  disease 
the  lenticular  nucleus. 


IX.  Tlie  Optic  Thalamus. 

This  is  surrounded  by  gray  matter,  continuous  with  that  surrotiv 
ing  the  third  ventricle  and  central  canal  of  the  cord»  and  is  coooert'^-     ■ 
by  fibers  with  all  parts  of  the  cerebral  cortex,  the  tegmentum,  a^C* 
superior  cerebellar  peduncle.     Nothnagel   (1879)  was    the  fiwt  ^  ^^ 
describe  its  topical  symptomatology.   Sometimes  disease  in  this  locals  "^ 
is  latent;  again,  the  following  findings  are  observed,  alone  or  in  eo^*' 
binatton:     (a)  Coniralaieral  hemianopsia  may  develop  from  a  Itsi^^ 
in  the  posterior  part  of  the  thalamus,  the  pulvinar  (Cowers),  or  a  Im^^z 
which  also  invades  the  lateral  geniculate  bodies    (von   Mooako^^^^' 
These  areas  are  connected  by  the  optic  radiation  with  the  ciptic  centr^^* 
This  hemianopsia  is  distinguished  from  that  caused  by  a  cortit'al  leaia>^ 
by  the  hemianopsic  pupillary  reaction  and  the  absence  of  tbc  maffpni^^ 
field  of  vision,    (b)  Disturbance  of  the  mimetic  movemmif  of  cTpr^Mtioi^^^ 
may  develop  (Nothnagel,  Bechterew).    The  optic  thalamus  is  the  fefler 
centre  of  the  involuntary^  movements  for  expression,  as  weeping  or 
laughing.    A  patient  with  hemiplegia  from  destruction  of  the  left  inter* 
no/  capsule  cannot  voluntarily  move  the  lower  right  part  a(  the  facet 
but  the  paralyzed  portion  of  the  face  move^  when  the  patient  laiigbif 
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for  the  centre  is  in  the  posterior  part  of  the  thalamus.]J^On  the  other 
haod,  in  isolated  disease  of  the  optic  thalamus,  the  opposite  side — 
indeed  both  sides  of  the  face, — can  be  voluntarily  moved,  since  the 
facial  nerve  runs  in  the  internal  capsule,  but  the  patient  cannot  laugh  or 
weep,  (c)  Sensory  disturbances  may  occur,  such  as  hemianesthesia, 
hexnichorea,  hemitremor,  pain  in  the  opposite  arm  (Edinger),  or  hemi- 
atajaa,  but  it  is  not  absolutely  certain  in  some  of  these  cases  that  the 
sensory  portion  of  the  internal  capsule  was  not  involved.  There  may 
be  ^vasomotor  changes,  atrophy,  and  disturbance  in  the  evacuation  of 
the  bladder  and  rectum.  Von  Monakow  thinks  that  all  the  symptoms 
referred  to  the  thalamus  are  probably  referable  to  disease  exterior  to  it. 

X.  The  Oorpora  Qoadrigemina. 

rChese  are  masses  of  gray  matter,  whose  fibers  lie  over  the  aqueduct 
^f  Sylvius  and  the  tegmentum.  There  is  much  variance  of  opinion 
'^^Eajding  their  fuixction.  They  are  actually  connected  with  the  third 
^^rve  nucleus,  and  some  hold  that  they  contain  the  centres  for  con- 
traction of  the  heart  and  stomach. 

IMsease  in  the  anterior  corpora  quadrigemina  produces  (a)  moderate 

^^^'volvemeni  of  sight.    Some  writers  claim  that  total  blindness  or  hemi- 

ftxiopsia  may  result,  but  most  of  these  cases  had  tumors  with  optic 

l^euritis;  slight  disturbance  has  a  greater  localizing  significance  if  there 

IS  no  coincident  neuritis.    These  bodies  are  connected  with  the  external 

S^mculate  bodies  and,  by  way  of  the  internal  capsule,  with  the  optic 

i^diation.     (6)  In  acute  lesions,  narrowing  of  the  pupil  is  suggestive 

o'^  tliis  localization.    In  old  lesions,  one  or  both  pupils  are  wide,  and 

without  reaction  to  light  or  accommodation,    (c)  The  eye  muscles  may 

"^^  partially  paralyzed,  especially  those  supplied  by  the  third  nerve; 

*«is  results  in  ptosis,  and  upward  movements  of  the  eyes.    The  dis- 

^^urbance  is  not  associated.    Much  doubt  is  felt  in  considering  these 

symptoms  indicative  of  this  localization,  because  the  lesion  is  always 

*>  Hear  the  nucleus  of  the  third  nerve.    Disease  in  the  posterior  corpora 

9y^d.rigemina  may  result  (a)  in  ataxia^  according  to  Nothnagel,  though 

^ttiers  refer  it  to  actual  cerebellar  disease,  to  connections  with  the  cere- 

"^lliom  through  the  nucleus  ruber,  or  to  disease  in  the  fillet  of  the  teg- 

^entum;    (6)  in  trochlearis  paralysis;   in  which  the  eyes  cannot  be 

y^^iied  inward  or  outward;  sometimes  it  results  in  abducens  paralysis; 

^^)  in  difficult  m^isticalion  from  involvement  of  the  descending  branch 

^*  the  quintus;    (d)  in  contralateral  disturbance  of  hearing,  since  the 

P^^erior  corpora  quadrigemina  are  connected  with  the  fillet  of  teg- 

^^tum  and,  by  means  of  the  "sensory  crossway"  of  the  internal 

^psule,  with  the  hearing  centre  in  the  first  temporal  lobe 

L 
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XI.  The  Cms  (Cerebral  Peduncle). 


Focal  symptoms  may  be  divided  into  motor  and  sensory  symptoms. 
The  frwtor  fibers  to  the  cranial  nerves  decussate  higher  than  the  pvra* 
midal  tracts  which  decussate  in  the  medulla;  the  fibers  to  the  third 
nerve  cross  in  the  upper  crus,  although  some  enter  the  nucleu.s  of  the 
same  side*  Crossed  paralysis  (hemiplegia  altemans  oculoraotoria 
superior)  is  common  in  crus  lesions.  It  consists  of  a  hemiplegia  of  tk^ 
aide  of  the  body  opposite  to  the  legion,  and  a  paralysis  of  the  third  nerve 
on  the  same  side  as  the  lesion,  often  known  as  Weber 's  paralysis,  though 
it  was  first  described  by  Gendrin.  From  Fig.  54,  it  is  seen  that  a  U^ion 
involving  the  right  pyramidal  fibers  may  also  catch  those  of  tlic  third 

FiO.54. 
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in  imiB  (BhowQ  hy  dotted  linM),  producias  «  «upflrior  iJt«ni&tinc  v  watm 
kaiOQ  mvoivev  the  Dyramidal  t»ot  (PR) ,  The  cranuU  nervce  (ioocii*  mud         . 
ouotomotor  mrvtt  (tfZ.  F)  whicli  is  pandyied  on  the  tune  lide  m  th«  hmlam  mhStB 
ftr«  putiiyjted    on  the  oppowte  iid«.     AS-Aqtiaduot  of  Sylviua;  IlI-si 
CGI-Ootp.  geniculAtum  int.;  Fi-upp«r  part  %nd  Vr^\om«e  imrt  of  fillet 
8N-Bubftantjft  nign. 

nerve  on  the  same  side,  giving  a  left-sided  hemiplegia  (face,  unnp 
leg),  and  right-sided  oculomotor  paralysis,  which  is  peripbenJ 
usually  complete,  with  strabismus,  ptosis,  inability  to  look  up  or  di 
and  a  wide  reactionless  pupil.  The  crossed  or  alternating  bemipl*  ^ 
is  called  superior  to  designate  its  location,  because  inferior  alterutui}^ 
hemiplegia  may  also  occur  in  lesions  of  the  pons.  One  must  be  cm 
that  one  lesion  only  exists.  In  tumors  near  the  internal  capmlt 
which  press  on  the^third  nerve,  the  same  symptom  complex  may  €»ecur» 
and  is  recognized  by  noting  whether  the  hemiplegia  and  paraljM  ot 
the  third  nerve  occurred  together  (indicating  a  crus  t*  -  •  ^r  wbellicr 
the  third  nerve^paralysis  followed  the  hemiplegia  (v  i;  a  Imoo 

near  thejntemal  capsule  pressing  secondarily  on  the  oculaiBOtoii]is)w 
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A  lesion  in  the  tegmentum  of  the  cms  may  cause  (a)  sensory  disturb- 
.nee,  as  hemiansesthesia,  which  involves  skin  sensation  and  muscle 
ense,  and  of  which  over  thirty  cases  are  recorded;  such  a  lesion  is  in 
he  fillet;  hypaesthesia  (reduced  sensation)  is  more  common.  (6)  The 
pecial  senses  are  sometimes  involved,  producing  hemianopsia,  or  poor 
leaiing  in  the  opposite  ear.  (c)  Ataxia  has  been  seen  alone  (6  cases), 
►r  together  with  other  symptoms.  It  differs  from  the  cerebellar  type 
Q  that  it  is  manifest  only  on  motion.  Involvement  of  the  red  nucleus 
which  is  connected  with  the  cerebellum  or  with  its  arm),  produces 
«rebellar  ataxia,  (d)  Oculomotor  paresis  on  the  side  of  lesion  is  char- 
icteristic  when  combined  with  crossed  hemiataxia,  hemiplegia,  hemi- 
inaesthesia,  or  possibly  with  tremor,  low  temperature,  and  vasomotor 
lisorder.  Fig.  54  shows  how  a  tegmental  focus  can  rarely  miss  the 
liffuse  nuclei  of  the  third  nerve.  If  the  lesion  is  in  the  lower  part  of 
ie  cms,  the  oculomotor  paralysis  is  usually  complete,  but  if  in  the 
omentum,  it  is  always  partial,  selecting  the  pupil,  the  lid,  or  the 
uperior  or  internal  rectus  muscles. 


Zn.  The  Pons. 

Lesions  of  the  pons  are  most  commonly  tumors,  hemorrhage,  soften- 
g,  or  abscess.  Its  structures  are  so  closely  arranged  that  sometimes 
^th  sides  are  implicated,  and  this  may  produce  bilateral  hemiplegia, 
ough  a  small  lesion,  as  a  long  thin  tumor,  may  give  no  localizing 
xnptoms;  most  diseases  of  the  pons  produce  a  typical  picture.  From 
lesion  of  the  upper  pons,  i.  e,,  the  portion  above  the  facial  nucleus,  a 
^xniplegia  results  like  that  produced  by  lesions  of  the  internal  capsule, 
luch  affects  the  face,  arm,  and  leg,  all  on  the  same  side  of  the  body. 
^^«  Fig.  55,  focus  A.)  The  facial  paralysis  is  supranuclear,  partial, 
[^d  with  no  reaction  of  degeneration.  In  a  focus  in  the  lower  pons 
'^>cus  B,  Fig.  55),  where  the  facial  fibers  have  already  crossed, 
^^  tongue,  arm,  and  leg  are  hemiplegic  on  the  side  opposite  to  the 
^^^Us,  and  the  facial  paralysis  is  on  the  side  of  the  lesion;  this  is 
^^  crossed  or  alternating  paralysis  (hemiplegia  altemans  facialis), 
jluch  was  first  described  by  Millard  (1856),  and  then  by  Gubler 
*859).  The  facial  paralysis  is  peripheral  and  nuclear,  involves  all 
^^ches,  and  gives  the  reaction  of  degeneration.  Sometimes  there 
^  *lso  some  slight  paralysis  of  the  face  on  the  hemiplegic  side  from 
^"^olvement  of  some  fibers  from  the  cortex.  Other  alternating  par- 
jyses  are  also  observed,  as  hemiplegia  with  crossed  paralysis  of  the 
*^,  fourth,  fifth,  and  sixth  nerves,  the  paralysis  of  which  is  usually 
■^^  central  (nuclear)  and  peripheral.  Hemiplegia  may  occur  with 
^^jugate  paralysis  or  paresis  of  the  lateral  eye  muscles,  as  tlie  external 
^^Ctus  (abducens  nerve)  of  one  side,  and  the  internal  rectus  (third 
^^»ve)  of  the  other,  due  to  a  lesion  just  in  front  of  the  abducens  centre, 
Evolving  its  fibers,  or  sometimes  also  including  its  nucleus.  In  the 
^jugate  paralysis,  the  antagonist  muscles  pull  the  eyes  to  the  other 
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side,  and  the  eye^  look  away  from  the  side  of  (he  lesion,  toward  the 
alyzed  side.  This  is  not  to  be  confused  with  the  ''forced  poation'^  * 
the  eyes  doe  to  irritation,  known  as  conjugate  deviation »  in  which  '^^ 
eyes  look  to  the  sound  side  of  the  body.  In  this  form  even  the  paraly^  ^^ 
internal  rectus  will  functionate  and  converge  when  one  eye  is  ^^^^^ 


Fja.  65. 


^CCUUATICMK  or  PVRAMtDS 


A  iUustratae  a  Iwloq  in  the  upper  poiu,  produciiiff  the  ubu&I  hemipli^iji  tfaem,  arm  and  Icf  ^^t:*^ 
lywod  on  the  opposite  aide!     B  Ulu0tr«tM  a  letioa  m  Lb«  lower  poiu,  produeiaf  sJlem^^x^ 
psnUysisi  «U  bcaoobes  of  the  fooe  (periph^nl  paralvits)  and  tongue  on  tue  <id«  of  \m<x9 
paralyiea  with  pBTBlyois  of  the  ooDtrabriacal  arm  and  l^. 

at  a  time.    In  some  cases  both  internal  recti  and  one  abducens  may  J^l, 
paralyzed,  resulting  in  fixture  of  the  eye  in  the  median  position ;  acci>  *^^^ 
modation  and  convergence  are  preserved.    Involvement  of  the  ttuf' 
brathch  of  the  fifth  nerve  produces  difficult  mastication.     Wliile  alter- 
nating paralysis  is  the  usual  pons  lesion,  sometimes  double  hemiplej^T* 
occurs,  or  again,  involvement  of  the  third  to  seventh  cranial  ner^^^ 

cation  of  the  cortical  fibers  of  the  hypoglossus  produces  impaired  mo^^^ 
ment  of  the  tongue  (dysarthria),  nasal  speech,  and  poor  enunciat »  ^ 
of  consonants,  especially  Unguals  and  labials,  though  the  vocal  co***^^ 
are  normal.     Dysarthtia  and  dysphasia^  due  to  disease  of  the  corti^^^ 
motor  paths  of  the  hypoglossus  and  vagus,  are  less  common  in  lesi^:>^* 
of  the  pons  than  are  affections  of  their  nuclei  in  diseases  of  the  medi-»-l'^ 
oblongata.    Ataxia  may  result  from  involvement  of  the  fillet,  and  f>^^ 
sibly  of  the  longitudinal  bundle  of  the  formatio  reticularis,  and  prodia<^ 
incoordination  on  voluntary  movement  only.     An  oitemaLing  smm^^ 


without  an  hemiplegia.    The  auditory  nerve  is  rarely  involved,  save" 
acute  or  very  extensive  lesions  affecting  the  lateral  lemniscus.    Imf^ 
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iyaia  may  occur,  as  (a)  hemianaesthesia  involving  the  mnscle  sense, 
cutaneous  sensation  of  the  extremities  opposite  the  lesion,  caused 
(disease  of  the  tegmentum,  and  (6)  an  aniKSthesia  of  the  fifth  nerve 
k  the  side  of  the  lesion.  Irritative  symptoms  sometimes  develop,  as 
In,  paraesthesia,  painful  convulsions,  which  usually  occur  in  acute 
pes,  and  which  are  peculiar  in  their  involvement  of  both  arms  or 
jth  legs,  tonic  and  clonic  spasms  in  the  opposite  arm  and  leg,  con- 
Ictures,  paroxysms  of  coughing,  and  trismus.  The  patient  may 
tK>k  toward  the  lesion"  when  the  eye  muscles  are  irritated.  A 
^dency  to  fall  toward  the  side  on  which  the  lesion  is  located,  is  indie- 
l^e  of  disease  of  the  middle  peduncle  of  the  cerebellum.  It  is  some- 
ics  difficult  to  decide  whether  the  focus  is  located  in  the  pons  or  in 
j  ifieduUa,  Though  the  topical  symptoms  of  the  medulla  oblongata 
\  described  under  its  individual  diseases,  it  may  be  stated  that  an 
^mating  or  crossed  paralysis,  involving  the  third  to  seventh  nerves 
lusive,  indicates  disease  m  the  ponSj  and  that  aphonia^  dysarthria , 
t  dysphagia  are  symptomatic  of  localization  in  the  medulla,  especially 
bn  the  hypoglossus  is  paralyzed,  shows  the  reaction  of  degeneration, 
jl  produces  atrophy  of  the  tongue.  Glycosuria,  albuminuria,  dis- 
(bed  respiration  or  heart  action  (by  involvement  of  the  vagus),  and 
jkiiting  are  other  bulbar  symptoms.  Disease  in  the  medulla  may 
)Ue  paralysis  of  both  arms  and  legs,  or  rarely  of  one  arm  and  the 
Iposite  leg  (this  latter  is  known  as  hemiplegia  cruciata). 


Xm.  The  Cerebellmn. 


*hysiology— The  functions  of  this   organ   are  not  fully  known. 
ain  physiologists  admit  the  possibility  of  some  psychiail  function. 

9msory  relations  are  important,  because  of  its  reception  of  numer- 
fibers  from  the  spinal  cord,  including  the  direct  cerebellar  tract  and 

'  posterior  median  column  of  Goll,    It  is  an  **end  organ  "  (Luciani) 

these  tracts,  through  which  and  its  relations  to  the  motor  tracts 
^d  the  special  senses,  it  is  supposed  to  coordinate  and   harmonize 

'  movements  of  the  body,  to  maintain  equilibrium,  conserve  nmscular 
^^gik  and  inhibit  the  contralateral  cerebral  motor  cortex.  In  other 
^rds,  it  associates  (a)  the  sensory  impressions  ascending  from  the  spine 
ith  (b)  those  gained  by  hearing  (the  auditory  nerve  having  connections 
Ith  the  middle  cerebellar  lobe),  and  (c)  probably  with  those  impres- 
*ns  resulting  from  tiie  eye  movements. 
[Qeneral  Pathology, ^Disease  of  a  lateral  lobe  affects  the  same  side 

the  body,  but  lesions  of  the  middle  (vermiform)  lobe  influence  both 
les.    Results  of  extirpation  in  animals  vary  somewhat,  and  will  be 

^sidered  only  from  their  clinical  aspect.  Krauss  found,  in  100  cases 
>  cerebellar  disease,  tumors  in  nearly  80  per  cent.,  abscess  in  10  per 
&t.,  cy^s  in  7  per  cent.,  and  softening  and  hemorrhage  constituted 

i  balance.    Agenesis,  sclerosis,  and  gliomatosis  are  also  occasionally 

ttd.    Disease  of  one  hemisphere,  or  indeed  extensive  lesions  of  both 
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hemispheres  may  be  fully  compensated  by  the  cerebrum.    Acute  db-  ' 
ease  of  the  cerebellum  produces  symptoms  more  frequently  than  docf 
chronic  disease,  in  which  latter  the  cerebellum  has  opportunity  for 
accommodative   compensation.      Rapidly   gro\nng   tumors,   ab^cesSi 
and  sometimes  acute  vascular  disease  often  produce  the  following  ^^ 
symptoms,  in  part  typical,  and  in  part  secondary  (general).  "^ 

Typical  Symptoms. — 1.  Cerebellar  ataxia  is  almost  always  prv^nt  ^^H 
and  occurs  when  the  patient  stands;  equilibrium  is  disturbed,  and  tb^^H 
body  sways;  this  is  known  as  static  ataxia.  Ataxia  also  occurs  whe 
the  patient  moves  (dynamic  ataxia),  and  concenis  especially  d: 
and  legs.  The  incoordination  is  due  to  disease  of  the  middle 
vermis,  and  the  consequent  withdrawal  from  the  cerebrum  of  the  cei 
bellar  coordination.  The  gait  is  that  of  an  inebriate  {difnareh*  i*' 
resse);  the  body  sways  and  the  individual  stumble^s  a  zig-xag  cotfi 
and  sometimes  toward  the  side  of  the  lesion.  The  arm  and  hand  mo^ 
ments  are  usually  normal.  Ataxia  may  also  result  from  lesic^ns  of 
nerves,  spine  or  brain  (cerebellum,  cerebral  cortex,  internal  capsule  i 
probably  tegmentum)*  In  the  ataxia  resulting  from  other  ccret^* 
localization,  the  iocoordination  affects  the  finer  movements,  i*  &9J 
dated  with  disturbed  muscle  and  stereognostic  sense,  and  vety  oC^ 
with  paresis*  BouiUaud  first  described  cerebellar  ataxia,  and  diEf^ 
entiated  it  from  the  tabetic  type.  The  essential  difTerences  are 
that  in  the  cerebellar  form  the  ataxia  disappears  when  tlic  patt^en^ 
lying  down,  and  (6)  tliat  closing  the  eyes  does  not  increase  it  (iocT 
it  may  often  disappear). 

2.  Vertigo  is  very  frequent,  and  usually  occura  rather  when 
patient  sits  than  when  he  hes  down.  He  thinks  that  objects  are  tiaX^* 
ing  around  him,  or  he  may  feel  himself  being  turned.  The  vertigo  ** 
either  constant  or  paroxysmal,  and  is  due  to  lesion  of  the  vestib»J^ 
ner\^e  which  connects  the  semilunar  canals  with  the  oerdieDiitB  If 
means  of  the  corpus  restiforme. 

Secondary  Symptoms. — The  following  secondary  symptoms   ** 
important  but  less  significant  than  ataxia  and  vertigo:  (a)  Chok^di'^ 
is  rarely  absent  in  cerebellar  tumors,  and  ainaurmu  often  results  Ir^m 
increased  pressure  on  the  third  ventricle,  leading  to  bydrooeptoi*** 
intern  us,  and  then  to  pressure  on  the  chiasm  or  optic  nerres.     (^^ 
'*  Forced**  postures  and  movements  are  generally  ecmsidered  duB  I* 
disease  of  the  middle  peduncle  {cru0  cercbelH  ad*  poniem).    Fofced  p<^ 
tures  of  the  head  and  trunk  are  observed;  one  eye  looks  upwanl  Bud 
inward,  while  the  other  is  directed  downward  and  outward*    F©iw 
movements  consist  of  the  turning  of  the  patient  constantly  to  oot  •*» 
movement  in  a  circle  and  a  tendency  to  fall  toward  the  side  of  M** 
and  sometimes  backward,    (c)  Afusctdar  weakness  (aitbeniji)  is  t^f^^ 
in  animals  (Luciani),  and  is  occasional  in  man,    A  bemipmrcsis flcOl^  j 
on  the  side  of  lesion.    The  patient  may  not  be  able  to  rotate  thetnirfj^i 
to  straighten  the  body  after  (sending,  or  to  get  up  after  fmtliiig' 
The  pateUar  reflexes  are  usually  normal  or  incremsed.    Sometunc^l 
are  lost  from  pressure  on  distant  structures,  or  from  spinal 
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^^n^iting  and  pain  in  the  head  or  nape  of  the  neck  are  frequent 
lof  some  localizing  value.  (/)  Occasionally  the  following  symptoms 
fclopj  nystagmus,  rhythmical  contractions  of  the  head,  convulsions, 
alysis  of  the  cerebral  nerves  from  pressure  on  the  midbrain,  dis* 
led  hearing,  intention  tremor,  muscular  rigidity,  irritability,  weak 
bory,  and  stupor. 

1X17.  Medulla  (See  Diseases  o!  Medulla  Oblongata). 
I  (B).  omovhATonY  disiases  of  the  brain* 
F  I,  AnaBmia  of  the  Brain. 

fhis  term  has  been  much  confused  and  abused.  The  symptoma- 
gy  of  anaemia  and  hyperaemia  is  so  similar  that  differentiation  is 
letimes  impossible* 

tfciology*^ — (a)  General  systemic  ansemia  may  result  from  chronic 
imia,  cachexia,  and  hemorrhages  of  medical,  surgical  or  obstetrical 
^e<  (b)  Decretised blood stippltf^  due  to  cardiac  insufficiency,  valvular 
^is,  stenosis  of  the  vessels  by  aneurysm  or  tumor,  and  puncture 
^eurisy  or  ascites  leading  to  paresis  of  the  thoracic  or  abdominal 
tela  may  be  causal.    It  may  also  follow  the  evacuation  of  an  enor- 

Ely  distended  bladder  or  colon.  Sometimes  fasting  seems  to  be  a 
in  individuals  who  faint  when  the  stomach  is  long  empty*  (c) 
mllary  campre^sian  by  hydrocephahis  or  tumors,  hut  especially  by 
Ibral  hemorrhage,  may  produce  anj^mia.  Sometimes  venous  hyper- 
ia  may  act  in  the  same  way,  (d)  Local  causes  in  the  vessels  will 
Considered  under  softening.     Ligature  or  compression  of  one  carotid 

fc2es  symptoms  only  when  the  other  vessel  is  atheromatous, 
rdt  induced  convulsions  by  pressure  on  one  carotid,  and  con- 
bred  it  indicative  of  cerebral  atheroma  of  the  other  cerebral  vessels* 
mthology.— The  meninges,  the  cortex,  and  the  white  substance  are 
1^  the  brain  is  often  firm  and  dry,  and  fewer  puncia  vasculosa  are 
I.  The  fluid  in  the  ventricles  is  often  increased,  Geigel  terms  the 
f  capillar)'  flow\  **diamorrhysis/' 

{ymptoms. — Local  anaemia  of  the  brain  leads  to  imperfect  function, 
\  loss  of  function,  and  finally,  to  necrosis,  as  in  embolism  or  throm- 
B  (q.v,)^  General  anaemia  may  be  sudden  or  gradual  in  onset. 
mdden  anwmixi,  as  after  hemorrhage  or  in  fainting,  the  subject 
toes  drowsy,  syncope  occurs,  and  after  return  to  consciousness, 
ft  is  impaired.  Amaurosis  is  also  frequent  without  syncope.  There 
Hging  in  the  ears,  and  the  pupils  at  first  contract  from  irritation  of 
third  nerve,  and  later  dilate  from  its  paralysis;  this  is  a  sign  of 
jer.  The  skin  is  pale  and  clammy,  the  muscles  are  lax,  and  nausea 
equent.  Epileptiform  convulsions  often  occur  when  much  blood 
St,  and  are  probably  due  to  irritative  anaemia  of  the  cortex,  or  pos- 
•1 
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sibly  of  the  pons  or  medulla.  Anaemia  of  the  medulla  causes  the  do 
sighiiig  respiration,  and  the  frequent  yawning.  Death  may  follo^ 
syncope,  and  was  called  nervous  apoplexy  by  the  old  writers.  Tin 
graduaUy  developing  anwinia,  as  pernicious  ansemia^  the  brain  pow^r 
is  lessened,  and  irritability,  delirium,  insomnia,  headache^  vertigo, 
weak  muscles,  spots  before  the  eyes,  impaired  sight,  ringing  in  the  ears, 
and  sometimes  deafness,  may  result.  These  symptoms  are  aggravate 
by  sitting  or  standing,  and  are  relieved  on  lying  down.  Palpitation  ai 
thoracic  oppression  are  common  symptoms.  The  pulse  varies  in  ra| 
and  rhythm.  Increased  reflexes,  panesthesia,  and  jerking  of  the  muscli 
are  frequent.    Some  mental  symptoms  usually  remain  after  recoveiyJ 

Marshall  Hall  has  described  hydrencepkaloid,  a  variety  of  cercbtil 
aniemia,  which  is  seen  in  children  suilering  with  acute  diairhoea,  wd     i 
is  characterized  by  contracted  and  later  dilated  pupils^  depresseil  foDl-i* 
anelles^  sunken  face,  pallor,  early  irritation  followed  by  stupor  or  eym  ™ 
coma.    It  may  resemble  meningitis  from  the  strabismus,  rigidity  of  ihe 
neck,  and  eonvolsions.    It  is  usually  amenable  to  treatment* 

Treatment. — Treatment,  as  well  as  diagnosis  and  prognosis,  ts  chiefly 
that  of  the  cause.  The  ancmiia  is  treated  by  putting  the  patient  in  the 
recumbent  posture,  and  instituting  rest  in  bed,  iron,  arsenic,  a  full 
diet,  and  sometimes  small  doses  of  opiates.  Acute  ansemia  net^essitates 
absolute  rest,  free  stimulation,  coffee  by  rectum,  faradization  of  the 
chest  and  abdomen,  and  enemata  or  subcutaneous  infusions  of  salt 
solution.  Firm  bandaging  of  the  extremities,  sometimes  called  auto- 
transfusion,  is  valuable.  Rest  and  cardiac  stimulation  are  indicated 
in  cardiac  cases.  For  htfdrencephaloid,  warmth,  stimulation  and  fluids 
are  necessary.  Nitroglycerine  is  valuable  in  certain  cases,  which  aW 
possibly  due  to  vasomotor  spasm. 


n.  Hyperaenua  of  the  Brsdn. 

Congestion  of  the  brain  is  an  obscure  lesion.     Andral  (183S)  d^ 
scribed  8  varieties;   and  when  Trousseau,  in  1861,  attempted  to  refer 
some  varieties  to  epilepsy  and  M^ni^re's  disease,  he  drew  dowD  «po^ 
him  the  wrath  of  the  entire  Academy.     The  hyperiemia  which  is  <1<^ 
scribed  in  nephritis  is  usually  ura^mic,  and  the  collateral  arterial  flim^D 
once  attributed  to  erysipelas  is  entirely  toxfcmic.    Geigel  has  prop<>5«J 
the  term  '^endiiimorrhysis"  for  the  normal  flushing  of  the  brain  b/ 
its  capillaries,  which  implies  a  normal  metabolism  and  exchange  ^' 
gases.     The  essential  element  is  the  rapidity  of  the  capillary  flow. 
When  the  vessels  dilate  from  paralysis  of  the  sympathetic  system  J"' 
rapidity  decreases,  whence  there  is  not  hyperfemia  of  the  braio,  wi* 
rather  a  lessened  capillary  flow,  adidmorrhesis.    On  the  othrr  hmot 
when  the  vessels  contract  from  sympathetic  irritation,  tli«   ' 
ampmic,  but  on  the  contrary,  the  capillary  flow  is  accelt-i 
dmmorrhysis.    General  arterial  tension  is  not  important,  but  the  ten- 
sion of  the  vessel  wall  is  the  essential  element  (Geigel)* 
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Ztiology. — ^Hyperaemia  may  result  from  active  or  passive  eonge5- 

tiorii  though  many  doubts  are  entertained  in  regard  to  the  older  con- 

beptton*    The  prevailing  description  may  be  adhered  to,  provisionally* 

f     Active  congestion  results  (a)  from  cardiac  overaction;   (6)  from  over- 

filKng  of  the  brain  vessels,  when  arterial  blood  cannot  perfectly  reach 

tVie  lower  parts,  as  in  stenosis  of  the  isthmus  of  the  aorta;     (c)  from 

contraction  of  the  arterioles  in  other  parts;   (d)  from  dilatatioo  of  the 

brain  vessels  by  alcohol,  oitroglycerine,  coffee,  exophthalmic  goitre, 

excessive  brain  work,  neurotic  states,  and  insolation,    (e)  It  may  occur 

^  the  first  stage  of  inflammation.     (/)  In  plethoric  men,  with  florid 

faces,  thick  neck,  and  short  thorax,  active  congestion  may  cause  certain 

passing  brain  symptoms. 

Pais ive  congestion  results  (a)  from  general  mechanical  venous  stasis, 
^  in  valvular  heart  lesions;  and  (b)  from  local  venous  stasis,  as  sinus 
thrombosis;  according  to  Geigel's  conception,  it  is  held  that  venous 
stasis  leads  to  capillary  antemia. 

Pathology. — The  pathological  findings  are  few,  for  congestion  dis- 
appears after  death;  the  brain  may  appear  anaemic  after  death  by 
strangulation  (Ackermann  and  Jolly),  and  the  head  may  become  con- 
gested after  death,  because  of  its  posture  alone.  The  sinuses  and  veins 
*re  usually  turgid  and  sometimes  varicose,  and  the  color  of  the  brain 
^^  darker  than  normal*  Microscopic  examination  shows  distention  of 
the  capillaries,  at  times  increased  l>Iood  pigment,  or  actual  rnptnre  into 
theperivMsrular  lymphatic  sheaths,  or  into  the  brain  substance. 

Symptoms. — No  symptoms  are  characteristic.    In  active  congestion^ 

the  symptoms  vary  with  the  cause;    chronic  cause  fewer  symptoms 

than  acute  factors.    Whether  toxtemic  symptoms  of  the  acute  infections 

^re  due  to  hypercemia,  is  an  open  question;    the  headache  in  early 

typhoid  has  often  responded  to  ergot  in  personal  experience,  and  this 

^ay  possibly  be  used  as  an  argument.    The  retina  has  seldom  been 

examined  in  such  cases.     Nothuagel  and  Gowers  report  cases  with 

paroxysmal  throbbing  of  the  vessels,  flushing  of  the  face,  headache, 

*Mirium,  sometimes  nausea  and  fever,  which  are  relieved  by  nose- 

hleed  and  venesection;    some  describe  similar  symptoms  from  sup- 

P^*doD  of  the  menses,  or  of  bleeding  piles.    Irritability,  insomnia^ 

*pot8  before  the  eyes,  ringing  in  the  ears,  and  increased  pulse  are  also 

^d  to  occur.    In  progressive  paralysis,  the  transient  pyrexia,  heat  in 

tfc^  head,  or  coma,  are  referred  to  congestion  of  the  brain.    In  middle 

•<id  advanced  life,  the  so-called  congestive  apoplexy  has  been  noted, 

^Wch  consists  of  coma,  sometimes  with  transient  hemiplegia,  though 

*^ny  cases  are  probably  due  to  small  hemorrhages,  softening  or  dis- 

^*«e  of  the  vessels. 

P(u»ive  congest  ion,  if  gradual  in  onset,  may  be  well  tolerated,  or  may 
PMuce  stupor,  dulness,  or  even  delirium.  If  intermittent,  as  from 
Sighing,  the  symptoms  are  a  sense  of  fulness  in  the  head,  headache, 
*ttd  sometimes  convulsions;  these  are  increased  by  exertion,  by  |the 
pitient  lying  in  the  dorsal  decubitus,  and  by  constipation* 
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Diagnosis. — Focal  symptoms^  as  hemiple^a,  indicate  orgai 
ease.  The  mere  existence  of  such  symptoms,  as  flushing,  1 
pressure  in  the  head,  cannot  be  used  for  diagnosis,  because  I 
often  due  to  neurasthenia,  or  to  hypochondriasis.  Marie  aiiti 
have  never  made  the  diagnosis  of  brain  hypersemia.  The  greu 
arity  between  the  symptoms  of  anaemia  and  hypersemia  of  ih 
has  been  noted. 

Treatment.— Active  congestion  is  treated  by  slight  elevatiot 
head;  by  venesection  in  extreme  or  very  plethoric  case^  in  ad 
in  children  by  application  of  keches  over  the  mastoid  bone,  ll 
of  which  connect  with  those  of  the  brain;  by  jree  yfurgalion,  by 
of  croton  oil,  followed  by  mercurials  and  concentrated  salines^  i 
the  blood  to  the  large  abdominal  vessels;  by  hoi  baths ^  to  dl 
blood  to  the  periphery.  Some  practitioners  prefer  to  give  omI 
with  active  friction;  by  vasocon^tricttng  measures,  especially  d 
alcohol  and  opiates  (save  in  small  doses)  should  be  avoided,  & 
mides  should  be  used;  ice  may  be  applied  to  the  head  and  c 
a  light — especially  a  fluid  diet  should  be  given. 


m.  (Edema  of  tlie  Brain. 

Etiology. ^ — (Edema  of  the  brain  results  from  the 
causes  as  general  oedema:  (a)  circulatory  disturbances,  as ' 
gestion  in  cardiac  disease,  emphysema,  and  the  acute  infection 
(6)  the  marantic  groups  including  cachexia  and  nephritis.  Co 
and  inflammatory  cedema  may  develop  around  brain  tumor,  a 
or  hemorrhage.  In  some  instances  brain  oedema  occurs  in  du 
agony.    It  may  also  develop  when  the  brain  shrinks,  kydrof§  §i 

Pathology. — The  brain  is  pale,  moist,  and  gli^ening  on  I 
the  so-called  **wet  brain."  The  affection  may  be  general  oi 
the  ventricular  and  subarachnoid  fluid  is  usually  increased, 
volume  of  the  brain  may  be  somewhat  increased  in  the  gene 
form. 

Symptoms. — The  symptomatology  is  indefinite,  and  a  certaii 
nosis  cannot  be  made  between  oedema  and  lessening  of  tha 
velocity  (adiamorrhysis).  When  the  oedema  is  localisMdi 
focal  symptoms  may  develop,  as  unilateral  convulsions^ 
or  even  crossed  paralysis;  the  latter  was  observed  per 
of  nephritis.  Great  variability  in  the  symptomatology* 
disease  may  be  due  to  associated  oedema.  Tniul>€ 
oedema  causes  the  unemic  manifestations  of  nephritis,  a  view 
ously  opposed  by  Cohnheim. 
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IV.  Oerebral  Hemorrhage. 

nrhis  is  the  most  common  and  important  of  all  brain  lesions,  and  its 
symptoms  involve  an  enormous  part  of  brain  pathology.  It  is  usually 
hemorrhage  into  the  brain  substance,  and  is  spontaneous,  i.e.,  it  does 
iiot  result  from  trauma.  Although  apoplexy  strictly  refers  to  a  "stroke," 
^'liich  is  sjrmptomatic  of  various  other  lesions,  it  is  used  to  indicate 
l^emorrhage  into  the  brain  (Rochoux). 

Xtiology. — (a)  Miliary  aneurysms  are  the  chief,  and  according  to 
soroe,  the  sole  cause  of  hemorrhage  of  the  brain;  the  leading  issue  at 
pi'^esent  relates  to  their  pathogenesis.  According  to  many  authors,  the 
c^iaaes  of  hemorrhage  are  (6)  those  of  arteriosclerosis  (alcoholism, 
pliambism,  syphilis,  hard  physical  work,  contracted  kidney,  gout, 
^4^ betes,  and  over-eating),  but  others  maintain  that  atheroma  does 
not  fer  se  predispose  to  hemorrhage.  Eighty  per  cent,  of  hemorrhages 
ocour  aft^  the  fortieth  year  of  life.  It  may  occur  in  early  life  from 
glioma,  whooping-cough,  or  trauma.  More  cases  occur  in  men  (80  per 
cei:it.)  than  in  women.  Heredity  is  not  an  uncommon  factor,  but  relates 
r&>ther  to  renal  and  arterial  lesions  than  to  an  actual  heredity  of  hemor- 
ikage;  this  is  especially  emphasized  by  English  writers,  and  by  Dieu- 
l&Foj.  Hemorrhage  is  most  common  among  civilized  races  and  in 
temperate  zones,  because  of  the  strenuous  habits  of  life.  For  years 
tbe  importance  of  the  apoplectic  habitus  (plethora,  ruddy  face,  short, 
Mck  neck,  wide  shoulders  and  chest,  round,  small  body  and  large 
nmacles)  has  been  emphasized,  although  Gowers  finds  most  of  his  cases 
in  thm  individuals.  Contracted  kidneys  are  found  in  33  per  cent,  of 
Closes  of  cerebral  hemorrhage,  and  are  among  the  chief  causes  of  athe- 
wwaa  and  miliary  aneurysm,  (c)  Increased  arterial  tension  is  usually 
fonsidered  an  important  etiological  factor.  Hypertension  alone  is  less 
^portant  than  its  relation  to  arteriosclerosis  and  miliary  aneurysms, 
^ch  occur  where  the  blood  pressure  is  greatest,  as  where  the  vessels 
I^Wuich.  Rupture  is  also  seen  in  hypertrophy  from  stenosis  at  the 
^hmus  of  the  aorta.  Syphilis  is  usually  considered  a  factor,  but  it  more 
^uently  produces  softening  than  hemorrhage;  it  is  a  causal  factor  of 
fJicurysmsof  the  large  vessels  of  the  brain.  Violent  exertion,  excess 
^'^  liquor,  excitement,  coitus,  straining,  overeating,  vomiting,  coughing, 
^convulsions,  may  cause  rupture  of  an  already-<liseased  vessel,  or  a 
'^jiliary  aneurysm.  A  healthy  vessel  almost  never  bursts,  however 
J^gh  the  blood  pressure.  Embolism  from  heart  disease  may  produce  the 
fniboHc  aneurysm."  Sometimes  trauma  is  a  factor,  usually,  liowever, 
''^ftthe  causes  mentioned,  (d)  Permeahility  of  the  blood  vessels  causes 
*  few  cases.  In  nephritis,  purpura,  various  anicmias,  leukivniia,  septic 
^'fiction  and  specific  fevers,  hemorrhage  by  diapedcsis  through  the 
^'terial  wall  is  sometimes  seen,  and  embolism  is  occasionally  causative. 
Htbology. — Hemorrhages  most  often  occur  in  tlie  branches  of  the 
*^eria  fossae  Sylvii.  Among  its  branches  the  lenticulostriate  artery 
^*  Duret,  called,  by  Charcot,  ike  artery  of  hemorrluifje,  is  the  seat  of 


may  be  seen  with  the  naked  eye,  but  are  best  observed  1 
wg  or  macerating  in  water,  and  examiDation  an  a  si 
power.  They  are  foiiiid  mostly  in  persoDi?  over  forty  jj 
in  the  locations  where  hemorrhages  are  most  eom4 
central  ganglia.  Their  pathogenesis  is  obscure.  Cha^ 
ard  described  a  change  in  the  outer  tunic  (periarten 
and  Zeigler  held  that  intimal  changes  were  primary. 
miliary  aneurysm  is  due  to  atrophy  of  the  muscular 
present  the  generally  accepted  theory.  They  are  the  CB 
the  sole,  cause  of  spontaneous  hemorrhage,  although  \ 
from  simple  arterial  degeneration.  Large  aneurysms  y$i 
separately.  1 

Localization.^ — Hemorrhage  is  most  common  about  fl 
cle,  i.e,,  in  the  caudate  and  lenticular  nuclei,  the  intel 
the  adjacent  centrum  ovale,  extending  to  the  optic  thau 
beginning  in  it.  Hemorrhage  in  the  white  matter  has 
gated  form.  It  is  much  less  common  in  the  cortex » ponsJ 
or  medulla.  Though  it  occurs  mostly  in  the  subsian 
hemorrhage  may  either  rupture  on  the  surface,  or  bra 
tricles,  causing  sudden  death;  this  is  the  usual  autopsy] 
apoplexy.  Hemorrhage  is  usually  single.  The  mul 
served  in  anaemia.  When  the  skull  is  removed  in  case; 
rhages,  the  dura  is  tense,  the  convolutions  are  tiatteiid 
falx  is  pushed  toward  the  other  side,  and  tlie  fis^uresj 
Fluctuation  may  be  felt  in  rare  cases,  and  on  section 
it  sometimes  involves  the  entire  hemisphere,  or  may  1 
pea,  but  usually  the  size  of  a  hazel-nut  or  walnut. 
the  focus  is  softened  from  pressure,  cedematous,  an^ 
torn  and  pulpy.  The  dark  clot  later  becomes 
then  yeliow-red,  and  finally  yellow*-white. 
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is  much  less  common.  Traumaiic  hemorrhage  may  occur,  though 
infrequently,  near  the  point  of  injury  or  conlre  coup  on  the  opposite 
side;  it  sometimes  takes  place  after  a  week  or  more;  this  is  the  late 
traumatic  hemorrhage  of  Bollinger,  which  occurs  near  the  fourth  ven- 
tricle and  aqueduct  of  Sylvius,  and  probably,  in  areas  of  traumatic 


Fio.56. 


Showing  ooune  of  individual  fiben  of  motor  tracts. 

^fteuing.  Brain  hemorrhage  may  indirectly  press  on  other  parts, 
^y  press  on  their  arteries  and  veins,  or  directly  sever  the  nerve  fibers 
of  the  internal  capsule. 

^^condary  degeneration  occurs  in  the  pyramidal  tracts,  mostly  as  a 
'^^It  of  lesions  of  the  internal  capsule.  It  is  usually  partial,  and 
^Utid  and  diseased  fibers  intermingle;  it  descends  through  the  cms, 
P^^s,  medulla,  and  cord,  in  the  latter  of  which  it  involves  the  inner 
P^^  of  the  anterior  columns  of  the  same  side  (the  uncrossed  or  direct 
*^^rior  pyramidal  tract),  and  part  of  the  lateral  columns  of  the  opposite 
®^^  (the  crossed  lateral  tract).  These  areas  become  progressively 
^'^^^Uer,  and  cease  just  above  the  conus  meduUaris.  In  children  a 
^^**^bral  lesion  may  cause  degeneration  in  the  anterior  horns  of  the 
J!^^Ni  and  their  fibers.  An  ascending  degeneration  occurs  only  when 
^^  large  pyramidal  tracts  of  the  cortex  are  diseased,  except  in  the 
y^^ng,  in  whom  degeneration  of  all  neurones  is  prone  to  follow  the 
^^^truction  of  one  neurone.  (See  figures  under  Localization  in 
"^^^  Spinal  Cord.)  Other  degenerations  may  occur,  (a)  The  optic 
^^^^iation  degenerates  when  a  lesion  occurs  in  the  cortex  of  the 
^^^^^eus,  and  also  degenerative  changes  in  the  external  geniculate  body 
^d  puJvinar.  After  years  it  may  reach  the  optic  nerve.  (6)  Hemor- 
rtlage  in  the  second  and  third  frontal  lobes  leads  to  degeneration  in  the 
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anterior  litnb  of  the  capsule^  median  basal  fibers  of  the  cms,  and  the  fibef 
connecting  the  optic  thalamu.s  with  the  cortex,    (c)  Lesions  in  the  tern-"* 
poral  lobes  cause  degeneration  in  the  lateral  pari  of  the  eruf,    (d)    De- 
generation in  the  median  leraniiiciiii  follnw.s  dise^ises  of  the  cortex,  the 
subthalamic  region  and  the  upper  part  of  the  pons;   it  crosses  to. 


Fio.  57, 


HorUonUl  Moitua  ibroiuh  the  ngitt  bemispbere;  U  Cortex;  2,  wbtt*  4tifaalaa«9S  ^ibrtOii^^TiSS 

At  optic  Lbftlaxnua;  5,  leiiCicuuLr  ducIvui;  5a,  aat^ctof  horn;  *ad  ITh.  jimHiigtui  ridfl  l#^^^ 
vcjitrieJe.     (After  D<;j#riwe,) 

opposite  nuclei  of  the  medulla,  and  after  years  destroys  the  ffS^^ 
cells  in  the  posterior  columns  of  the  cord.  Cerebellar  heiiionfc*P 
may  (rarely)  cause  degeneration  of  the  arm  of  the  pons  and  ^  ^ 
corpus  resti forme, 

Sjrmptoms. — Prodromes  are  most  rare.  Miliary  aneniyiSBS  f*^ 
duce  no  symptoms  until  they  rupture,  and  premonitory  symfiloais ^^ 
due  to  atheroma.    None  of  them  are  pathognomonic*    They  mij'  ^ 
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general,   as    described    under   congestion    and    softening   (t?.t,)j 
cardiorenal,  as  hypertrophied   heart,  high   arterial   tension,  and 
urinary  findings  of  contracted  kidney;   or  (c)  sometimes  focal,  aa 
|opia»  alexia,   facial    paresis,   dysarthria   or  preparalytic   chorea, 
isibly  in  some  cases  prodromal  symptoms  are  due  to  an  initial  small 
aorrhage,  or  to  hemorrhage  developing  very  slowly. 
%6  Insult  or  Stroke  and  Its  Primary  STmptoms. — The  *' stroke/^ 
ipoplexy  is  usually  sudden;   its  most  common  general  symptom  is 
m*  which  may  be  absent  in  small  lesions,  and  its  most  common  focal 
^ptom  is  hemiplegia.    It  may  develop  during  effort  or  excitement, 
kgain  without  cause»  as  during  sleep,  when  the  head  is  low.     In 
*nvescent  ajMyplexy  the  onset  may  be  gradual^  with  delirium,  con- 
ions^  and  finally  coma;   it  is  due  to  hemorrhage  external  to  the 
cular  nucleus,  and  later  involves  the  internal  capsule  (hemiplegia), 
kth  may,  in  rare  instances,  occur  in  five  minutes  (Abercrombie) 
rupture  into  the  ventricles,  or  from  direct  pressure  on  the  medulla 
linating  apoplexy), 
rhe  insult,  or  stroke,  is  due  chiefly  to  ati(Emia  of  the  cortex,  and  to 
le  extent,  to  dirject  brain  trauma,  pressure  by  tlie  hemorrhage  on 
T  vessels,  serous  infiltration  and  alterations  in  the  cerebrospinal 
(in  which  lumbar  puncture  somc^tiraes  shows  blood).    Its  cardinal 
al  symptoins  are  coma,  which  is  greater  the  nearer  the  lesion  is 
be   optic    thalamus  and  third  ventricle;   flushed  face,   or  some- 
s pallor  or  cyanosis;  usually  a  full,  tense,  regular  and  sloiv  pulse; 
t  deep,  sieriofous  hreatking  (due  in  part  to  palate  paralysis);   the 
ks  puff  out,  but  are  drawn  in  on  inspiration,  as  a  result  of  paralysis 
e  buccinator  muscle;  inspiration  is  less  irregular  than  it  is  usually 
to  be;  yawning  is  frequent  (Todd) ;  the  temperature  usually  suffers 
niiial  fall,  but  rises  when  reaction  sets  in,  though  lesions  in  the 
,  medulla  or  central  ganglia  may  cause  an  initial  rise.    The  pupih 
\^ariable.  usually  wide,  from  paralysis  of  the  third  nuclei,  or  from 
tpathetic  stimulation;    they  are  sometimes  unef|ual,  and  in  deep 
la,  reactionless.    They  may  be  narrow  from  irritation  of  the  oculo- 
tor  nucleus  in  legions  of  the  pons,  or  when  the  ventricles  are  involved. 
uvulsions  are  infrequent.    The  head  and  eyes  look  toward  the  side 
the   brain    lesion    (* 'conjugate    deviation ''),   a   fiaceid   kemiplegia 
swrs, in  which  the  limbs  fall  limp  when  they  are  lifted;  the  paralyzed 
taeies  appear  semi-fluid  and  lax  (Heilbroner);  the  reflexes  are  gone, 
ich  symptoms  will  be  described  in  detail  below.    There  are  inro/- 
tafy  evacuations  of  urine  and  fteces.     Ollivier  described  an  increase 
Ihe  urine  with  a  low  specific  gravity  (1,004),  and  transitory  albu- 
turia  and  glycosuria:   these  are  usually  due  to  a  large  lesion  pro* 
sing  indirect  or  distant  pressure  on  the  medulla,  or  to  lesion  in  the 
dttlla  itself* 

^«  permanent  dmnage  can  only  be  estimated  when  the  reaction  is 
leij.  The  direct  focal  symptonbfi  are  those  of  the  hemorrhage  itself, 
the  subsequent  cyst  or  scar ;  they  are  permanent  if  essential  structures 
involved,  as  the  internal  capsule.     Indirect  focal  symptoms  are  those 
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of  other  stnictiires  disturbed  by  pressure,  oedema  or  inflamnmioMry  ■ 
reaction.    Time  is  required  to  separate  these  two  classes  of  symptommJS-  ™ 
The  pulse  and  respiratory  symptoms,  conjugate  deviation,  albumL*:!- 
uria  and  temperature  are  usually  indirect  symptoms.  M 

Details  of  improtant  symptoms :  1 

1.  Convidsion^  are  not  common;   they  indicate  involvement  of  tliie 
pons,  ventricles,  cortex  or  corpus  striatum.  ■ 

2.  Conjugate  deviation,  described   by   Vulpian,.  but  espedally    t>y^ 
Provost,  is  a  transitory  phenomenon  in  which  the  lateral  muscltt      *>/ 
the  head  and  eyen  are  paralyzed;   their  fellows  on  the  sound  side  c«^»- , 
tract,  so  that  **the  patient  looks  at  his  ksion"  (Pr^voat);   that  is, 
left  hemiplegia,  the  eyes  and  head  look  toward  the  right  side  of  tlif 
brain,  where  the  lesion  is  located.    The  centres  paralyzed  are  in  tJiej 
lower  parietal  lobe  (g}TUs  angularis  and  gyrus  supramarginatis,  La.zi-< 
douzy).     It  disappears  in  a  few  days,  because  the  sound  side  of  tlie 

I  brain  compensates  or  because  it  is  a  distant  pressure  symptom,  or 
I  at  the  most,  only  a  moderate  paresis  remains,  shoi^Ti  by  nystjtgiuu.s. 
Conjugate  deviation  may  also  be  due  to  irritation  or  convul.sioas 
(Jacksonian  epilepsy),  when  the  patient  **  looks  away  from  his  legion  " 
(Landouzy),  i.e.,  toward  the  side  affected  with  convulsions-  These 
differ  from  the  deviation  in  localization  in  the  pons  (q.v.). 

3.  The  kemiplegia  (see  Localization,  Internal  Capsi^le)  is  tine 
to  lesion  of  the  internal  capsule  (66  to  75  per  cent,  of  caseisK    Duriag 
deep  coma  it  is  often  difficult  to  determine  which  side  is  paralyzed* 
The  affected  side  is  usually  flaccid,  and  the  mouth  shows  grt*ater 
puffing  on  the  hemiplegic  half.      If  the  coma  is  not  profoumli  t^^ 
sound  arm  and  leg  may  move.     Sometimes,  especially  ^ith  ht' 
rhage  into  the  lateral  ventricle,  the  paralyzed  ^side  is  rigid  (early  n\i 
or  contracture).    The  temperature  is  at  first  lower  on  the  hemi)' 
side  from  paralysis  of  a  cortical  centre.     Later,  during  reaction,  ii  *- 
higher  on  the  side  of  paralysis  and  may  occur  with  t^dema  in  tki^ 
arm  and  leg.      After  consciousness  returns,  the  contralateral  i' 
plegia  is  more  clearly  seen.    The  lower  two-thirds  of  the  face  in 

I  mouth,  cheek)  are  paralyzed,  but  the  upper  third  (eye  and  forehead)  »^ 
usually  quite  free;  in  very  rare  cases  only,  a  total  facial  paralysi.^  is  aCPJr^  - 
The  lids  can  be  moved,  but  the  nasolabial  fold  is  obUterated,  tbelip^ 
cannot  be  puckered  as  though  to  whistle,  the  mouth  is  oblique,  or  ** 
little  triangular  when  the  teeth  are  shown.     The  upper  part  is  ^^ 
often  unaffected  because  it  is  innervated  from  both  hemisphert'**  ^^      ^ 
because  it  has  two  distinct  centres  and  paths,  whereas  in  peripher***      I 
facial  paralysis  all  branches  are  involved,  and  atrophy  and  the  rtn^^'     J 
tion  of  degeneration  occur.     If  the  optic  thalamus  (y,  r.)  is  iutactf^ 
the  paralysis  is  not  apparent  on  emotional  movements,  as  Uugliii*^*^ 
The  tongue  is  sfightly  involved;    when  protruded  it  deviates  lowhT^      1 
the  tiiseased  side  (Schiff,  Heidenhain),  because  the  sound  genioglo***?^ 
muscle  pulls  the   tongue    forward  and  over  toward  the  hemi^^^      j 
side;  the  base  of  the  tongue  is  higher  on  the  paralyzed  side;  it  to*/      I 
lead  to  some  difficulty  in  the  external  speech  mechanism  (dysarthn*?^       I 
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WKSk  iDtenial  speech  {i.e.^  aphasia)  is  uot  often   disturbed  unless 
bcre  Ls  psychical  alteration.     The  palate  may  hang  lower  on   the 
lyzed  side,  but  this  is  of  little  importance  because  it  varies  physio- 
cally.     Deglutition,  mastication  and  phonation  are  but  little  or 
y  transitorily  involved;   marked  difRcnlty  in  mastication  is  usually 
iated  with  total  liemianiesthesia.     In  the  trunk,  paralysis  of  the 
r^pezius  and  levator  anguli  scapula?  causes  sagging  of  the  shoulder, 
^hile    other    muscles    of    the   neck  are  relatively  free.      (Wernicke 
ks  certain  cerebral  fibers  of  the  spinal  accessory  are  involved, 
ch  is  analogous  to  the  partial  facial  paralysis.)     The  accessory 
cles  of  reapirafion,  as  the  scaleni,  are  involved  on  deep  inspiration, 
'<!  ordinary  respiration  is  somewhat  less  complete,  to  which  some 
^ould  refer  certain   lung  complications  as  atelectasis.     Hughlings- 
kson   finds  respiratory  movement  greater  on  the  paralyzed  side 
Automatic  breathing  and  greater  on  the  sound  side  in  forced  breath- 
Early,  the  paralysis  of  the  arm  and  ley  is  often  absolute,  some- 
es  partial  (hemiparesis).  '  The  arm  is  usually  more  invoh^ed  than 
leg.    In  rare  cases  the  arm  may  be  free  in  linear  lesions;   again 
leg  may  be  unaffected,  or  the  face  remains  free  (see  Internal 
PSULE  LoCALiZAiiON);   monoplegia  IS  much  les^s  common  than  in 
*rticiil  and  subcortical  disease^  and  when  one  member  is  more  affected 
^n   the   others,  there   is  still  partial  or  ** dissociated"    hemiplegia. 
the  typical  case  the  arm  is  most  involved,  though  all  parts  on  one 
e  usually  are  somew^hat   paralyzed.     The  arm   abductors,   hand 
ors,  and  finger  extensors  are  most  affected.    In  the  leg,  the  extensors 
the  leg,  dorsal  foot  flexors  and  knee  flexors  are  most  implicated. 
«e  paralysis  is  flaccid.    Considerable  improvement  may  follow^  (see 
■CONDARY  Symptoms)*    The  hemiplegia  is  almost  invariably  contra- 
^ral,  i.e,,  opposite  to  the  side  of  the  lesion.    (In  the  older  literature 
-ftiiplegia  on  the  same  side,  or  collateral  hemiplegia  was  described; 
•^^Es  referred  to  the  rare  lack  of  decussation  of  the  pyramidal  tracts; 
ever,  if  the  motor  tracts  do  not  cross  in  the  brain,  they  usually 
*^»s  in  the  cord.    Collateral  hemiplegia,  of  which  Lederhose  collected 
*  citses^  is  due   (a)  to  more  than  one  lesion,  {b)  to  a  focus  pressing 
^  the  other  side  of  the  brain,  or  (c)  to  mistaking  the  early  rigiihty 
the  panvlyzed  side  for  the  normal  side,  Pineles  and  Ortner.) 
4.  Sensary  disturhance  has  been  considered  in  the  topography  of 
^^  iQtemal  capsule.     It  is  observed  mostly  during  the  insult  or  reac- 
u,  is  less  important  than  hemiplegia,  less  fret|uent,  less  distinct, 
complete  and   less  stable.     Some  hemiana^sthesia  is  frequently 
^^ud  in  early  eases  after  careful  examination,  as  disturbed  tactile 
■t^sation,  stereognostic  sense  and  sometimes  muscle  sense,  pains  and 
ypenesthesia  or  panesthesia.     A  large  lesion  only,  can  cause  a  com- 
:ehemian<esthesia,  which  very  seldom  occurs  without  some  paresis. 
3  the  skin  and  mucosa  of  the  nose,  mouth,  palate  and  eyes, 
leaves  the  cornea  intact  (Grasset),  which  is  supplied  by  the  oph- 
^Imic  ganglion  (see  Diagnosis).  Cortical  hemianicsthesia  is  usually 
rtial  and  most  often   united  with  a  monoplegia;    lesions  a  little 
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above  the  capsule,  may  produce  hemianafsthesia,  involving  the  fibers 
from  the  thalamus  to  the  cortex.  Hemianteiithesia  also  ficctirs  in 
lesions  of  the  crus,  pons,  medulla  and  spine  (^.t*.). 

5.  The  ffpecial  senses  are  not  often  involved,  or  are  affected  but 
temporarily^  Hemianopsia  is  frequent  (Gowers  and  Kines),  usiuilly 
occurs  with  conjugate  de\nation,  is  temporary,  and  is  often  orer- 
looked;  it  probably  is  due  to  indirect  pressure  on  the  optic  thalamus, 

(1.  The  refiexeji  of  the  skin,  cornea,  pupils,  murosjp  and  tendoni  are 
suspended  when  there  is  complete  coma.  Theoretically  they  should 
be  increased  bv  withdrawal  of  cerebral  inhibition,  but  the  centml 
nervous  system  is  almost  wholly  paretic  during  severe  coma.  After 
the  stroke  they  return  slowly,  first  on  the  sound  side;  the  corneal 
reHex,  the  reaction  of  the  pupils  to  light,  the  epiga^stric  and  other  ^kin, 
and  tendon  reflexes  return  in  the  order  named;  the  patellar  reflex  is 
often  exaggerated.  On  the  hemiplegic  mdef  they  return  slowly,  the 
periosteal  tendon  reflexes  and  patellars  often  become  exaggerated; 
this  is  due  to  interrupted  inhil>ition.  The  patellar  reflex  on  the  dis- 
eased side  may  return  only  after  a  considerable  time,  The  skin  reflexes 
return  slowly,  especially  the  epigastric,  cremasteric,  scrotal  and 
raamillary  (Jastrowitz);  this  is  a  point  of  early  diagnostic  value; 
they  probal>!y  have  a  higher  centre  than  have  the  tendon  reflexes, 
although  the  explanation  of  their  conduct  is  not  clear;  it  hiis  also 
suggested  that  there  is  a  cerebral  centre  controlling  SetchenoVi 
inhibitory  reflex  centre  in  the  medulla;  when  this  higher  centre 
affected,  the  medulla  centre  wholly  inhibits  the  reflexes. 

The  Bahin^ki  sign  (toe  phenomenon)  indicates  organic  pyramid^saJ 
disease  and  may  be  found  very  e^rly;    when  a  sharp  «  ^lo^'l? 

drawn  over  the  outer  part  of  the  sound  sole,  there  is  ^  dcxi*-*'*. 

of  the  large,  and  sometimes  of  the  other  toes;   when  drawn  over 
diseased  sole  there  is  great  dorsal  flexion  (extension)  of  the  Krmi  tA 
After  the  prodromes  and  the  initial  primary  insult,  coma  ana  reacts' 
are  over,  the  chronic  symptoms  can  be  studied  to  the  liest  advaol^tfE^ 

The  Chronic  or  Secondary  Sjrmptoms. — The  indirect  focal  sft^V^ 
toms  (conjugate  deviation,  coma,  etc.),  the  inflammatory  reaction  ^^^^ 
collateral  cedema  disappe^ir;  this  is  followed  usually  by  cooAclcf^^^ 
improvement.  M 

1.  If  the  hemipkgia  is  in4lirect,  from  lesion  without  the  capsasJ^ 
marked  improvement  or  rarely,  total  recovery  ensues.  Conipf^^J 
lasting  hemiplegia  follows  total  division  of  the  pyramidal  trmelSr  ^^^1 
to  hemorrhage  from  the  anterior  choroid  artery  (Koliskoi.  The  6^^| 
may  recover  rapidly;  certain  muscles  are  entirely  unaffected  or  ^*J 
involved  for  a  short  time  only;  this  is  explained  by  Broodtbeni^t  tkt^^^^^ 
that  musclejt  itaed  in  pairs  are  little  involved  or  escape  entirely ;  wi^j 
some  modification  of  his  theory,  we  find  that:  the  inirirositdf^  ""^"^J 
9eters  and  trunk  muscle^s  used  to»jether,  innervated  from  both  beit^Jl 
spheres  and  having  little  differentiation  in  function,  eM'tipe  wramxye^  J 
paralysis.  The  musclei^  of  the  arm  and  hand  have  ei^pecially  couipU'l 
cated  functions,  are  more  often  used  alone,  are  innervaled  aliaii^  m 
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moUj  from  one  hemisphere,  and  therefore  suffer  the  greatest  per- 
panent  damage.  In  adults  the  hand  is  usually  disabled  for  life, 
Sie  legs  are  much  used  together,  have  some  innervation  from  both 
femispheres,  and  often  show  some  improvement  after  paralysis.  Just 
ow  compensation  occurs  is  undetermined*  Broad  bent  thinks  that 
ie  bilateral  spinal  and  bulbar  nuclei  enable  ** paired  muscles*'  to 
k  innervated  from  the  sound  hemisphere.  Possibly  uncrossed  fibers 
I  the  anterior  (and  lateral)  columns  may  explain  the  phenomenon. 
pDmpensation  is  not  an  absolute  advantage,  for  Brown-S^quard  found 
^  sound  side  reduced  in  strength  in  50  per  cent,  of  his  cases.  The 
Ice  often  improves  after  an  attack.    In  the  arm  the  residual  paralysis 

Eects  functionally  assoc*iated  muscle  groups  rather  than  individual 
iscles,  as  the  muscles  supinating  the  forearm,  those  abducting  and 
fcing  the  arm  and  shoulder,  those  moiling  the  elbow,  opening  the 
^  d,  and  apposing  the  thumb  (Wernicke  and  Mann).  The  shoulder 
roves  a  little,  the  elbows  considerably,  the  hands  very  little.  In 
leg,  the  flexors,  dorsal  flexors  of  the  foot  which  **  shorten "  the 
in  walking,  abductors  and  internal  rotators  of  the  hip  are  most 
"olved.  The  hemiplegic  gait  is  awkward,  the  foot  is  swung  out 
fcl  around  in  a  half  circle  and  scrapes  the  ground.  The  power  of 
p^  paralyzed  leg  is  greater  when  it  is  used  with  the  sound  leg,  as  in 
Bliing^  than  when  it  is  used  by  itself, 
p.  The  contracture,  the  important  posthemiplegic  manifestation,  is 

it  transitory^  or  permanent  fixation  of  a  joint  in  an  abnormal  posture 
*n  nutritive  or  functional  factors.  Passive  contraclure»  are  mechan- 
il,  as  from  muscular  shortening,  while  active  contractures  result 
^m  disease  of  the  central  nervous  system.  Early  contractures  are 
pen  regarded  as  tonic  spasm  (myotatic  irritability).  The  late  con- 
Picture  develops  in  two  to  four  weeks  and  is  quite  typical;  the  shoulder 
!  lifted,  the  arm  addocted  to  the  chest,  the  elbow  rigid,  the  forearm 
donated,  the  wrist  flexed,  and  the  fingers  flexed  even  violently  into 
fe  palm.  When  the  wrist  is  passively  flexed  the  fingers  can  sorae- 
*ies  be  extended.  In  general  the  contracture  involves  both  extensors 
■d  flexors,  but  more  often  the  latter.  The  contractures  occur  in  the 
^seles  which  are  least  paralyzed.  In  the  lower  extremity,  the  con- 
^cture  is  not  marked  (in  the  thigh  there  is  often  only  a  trace),  the  knee 
^Jctended,  plantar  flexion  of  the  foot  occurs  {pes  effiiino'vartis)^  the 
^l  toe  is  dorsally  flexed.  Locomotion  is  diflficrdt,  for  there  is 
^ding  of  the  trunk  to  the  sound  sitle,  lifting  of  the  pelvis  because 
the  adduction  paralysis,  and  swinging  of  the  foot  over  the  sound 
"^t.  There  may  be  pain  in  walking,  and  the  sound  leg  also  suffers 
^^  slight  contracture.  Contracture  may  occur  in  the  face,  platysma 
M  stemomastoid,  but  the  trunk  is  rarely  affected.  Contractures  are 
*^feased  by  cold,  irritation,  and  movement,  and  decreased  by  massage, , 
^nnth  and  .sleep.  They  may  be  caused  by  irritation  in  the  periph- 
■^1  nerves,  inflammation  in  joints  or  muscles,  interruption  of  inhibition 
^the  pyramidal  tract  or  irritation  acting  on  lower  centres  as  the  pons 
Py  medulla*    Hitzig  regards  them  as  involuntary  associated  movements. 
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In  rare  case5  the  paralyzed  side  remaini*  lax  {h^miplitfte  fiaxtfiu 
Bouchard,  occurring  largely  in  children)* 

3.  Asf^ociated  movements  are  variously  explained;    by  We^slph&l 
due  to  lessening  of  reflex  inhibition,  by  Hitzig  as  movements  attempt 
in  paralyzed  muscles  but  reflected  to  their  associated,  and  by  Leul 
as  due  to  bilateral  representation  in  the  hemispheres;   examples: 
effort  to  grasp  with  the  sound  hand  produces  a  similar  movement 
the  one  paralyzed;    yawning  or  coughing  producer  a  movement 
the  paralyzed  arm;  movement  of  the  diseased  side  occurs  after  passii 
movement  of  the  sound  one;   movement  of  the  paralyze<i  foot  result 
when  the  patient  attempts  to  flex  the  hip. 

4.  Hemiiremor  is  uncommon.  The  muscles  are  stimulated  froD 
the  brain  but  not  enough  vibrations  occur  for  actual  involunur 
movement* 

5.  Atrophy  is  less  marked  than  in  peripheral  and  spinal  lesions,  bu 
may  occur  in  both  spastic  and  flatTid  cerebral  forms,  though 
in  the  latter;   Steinert  recently  ci>nclude<l  that  atrophy  is  as  frequc 
in  cerebral  as  in  periplieral  paralysis.     Charcot  referred  it  to  de 
eration  of  the  anterior  horns  of  the  cord,  while  Quincke  and  Sena 
assume  that  it  results  from  injury  to  st)me  trophic  paths.     It  is 
tinct  from   lack  of   development  in   the  young*      It  develops  ia 
month  or  two,  has  no  relation  to  the  degree  of  paralysis,  is  often  i 
ciated  with  disturbed  sensation  and  muscle  sense,  affects  prindpaUj' 
the  arm,  occurs  in  large  lesions  which  are  either  (a)  cortical  in ' 
region  of  the  third  branch  of  the  artery  of  Sylvius,  or  (fc)  central 
the  distribution  of  lenticulothalamic  artery.    The  electrical 
of  the  muscles  is  either  normal  or  somewhat  depresst*<L    Tl  . 
may  atrophy, 

6.  Posthemiplegic  chorea  (Wier  Mitchell,  Charcot,  iiayiiioiui; 
in  80  per  cent,  of  cases  from  lesions  in  the  internal  capsule,  or  1 
It,  in  the  optic  thalamus,  the  lenticular  or  caudate  nuclei,  from 
irritation  is  reflected  to  the  brain  cortex*  It  sometimes  19  prepartlyti^ 
(Grasset).  It  develops  months  or  years  after  small  &^ion#,  when  i^ 
hemiplegia  and  rigidity  are  largely  gone.  It  occurs  espednUy  in  ^ 
arm,  causes  movements  similar  to  but  coarser  than  those  of  chof** 
sometimes  resembles  the  tremor  of  multiple  sclerosis  or  paf*!?** 
agitans,  and  is  often  associated  with  pain  and  sensory  distufbi*^^ 
(see  Localization,  Internal  Caps trLK)*  In  posthemipie^  ^kdet^ 
(Hammond),  the  fingers  and  toes  are  incessantly  mo%*ed,  «tli«^*i 
meaning  "without  fixed  position/^  It  is  a  ** mobile  spasm" 
ing  of  somewhat  spasmodic,  slow,  coordinated  movements  in  paiJ/ 
members;  it  is  frequent  in  partial  paralysis  acquired  e«riy  ii  ' 
13  slow  in  development,  appears  after  the  paralysis  has 
has  the  same  localization  as  hemichorea.  The  following  dil 
by  Greidenberg  and  v.  Monakow  gives  the  main  charact 
the  two  affections: 


cwrf^J 
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Hemichorea,- 


-  H  E  Ml  ATH  ETOSia. 


trunk,    whole   extremity    m- 
'▼oived;   may  pass  to  all  extrem- 
ities. 


^xcMT9ion  active r  manifold,  tremor- 
likct  purposeless,  increased  by  ex- 
ertion, tension  lost  by  irritation, 

_3-     Cbntmcttire  little  or  none;  limbs  re- 
laxed;  no  great  deformity, 

'^.     ^Semiaoiesthefiia  frequent. 


L  Chiefly  or  alone  in  forearrn  and  liand 
(fingers)  and  in  leg  and  foot  (toes); 
ainiultaneoufi  innervation  of  an- 
tagonists; other  parts  paretic  and 
atSf. 

2.  Slow  rhythmic  hyperextension,  elas- 

tic   ressistance,    Keems  purposive, 
jointjs  fixed, 

3.  Contracture  frequent,  but  spasmus 

mobilifl  often  great, 

4.  HemianieMthedia  rare  (almost  never 

in  children). 

5.  Not  always  quiet  in  sleep. 

6.  Lessened  to  some  extent  by  move- 
ment. 


».    Quiet  in  sleep. 

Increased    by    movements   and    at- 
tempts to  'suppress  them. 

7,  In  trophic  and  vcutomotor  disturbance  (v.  s..  Muscular  Atrophy), 

the  paralyzed  members  are  usually  cool,  moist  and  sometimes  oedema- 

tous.    The  skin  is  glossy,  even  li\id  and  fissured.    Nothnagel  observed 

vu    some  cases  paralysis  of  the  cervical  .sympathetic  .system  causing 

lacreased  temperature,  redness,  narrowing  of  the  eye  fissure,  drooping 

^^  the  upper  lid,  retraction  of  the  eyeball,  lachrymation  and  narrow 

Pupils,    Sometimes  there  is  overgrowth  of  the  hair.     Bed-sores  were 

Considered  trophic  by  Charcot,  but  can  usually  be  avoided  by  care 

^^igarding  pressure  or  heat,  and  by  cleanliness*    Swelling  of  the  joints 

*^c|  hypeitrgphic  neuritis  (Charcot)  on  the  hemiplegic  side  are  rare. 

,    8,  Psychic  diMurhance  is  not  symptomatic  of  brain  hemorrhage,  and 

^  <?hiefly  referable  to  arteriosclerosis.    It  is  evidenced  by  self-coocen- 

^tion,   weak   memory »   insomnia   and   irritability.      Carpani    found 

^ore  mental  alteration  when  the  left  half  of  the  brain  w^as  diseased. 

^Ughing  and  weeping  are  referable  to  disease  of  the  optic  thalamus 

'9'^'.),  or  to  disease  of  the  nierlian  fibers  of  the  pons  (Brissaud). 

Diagnosis  of  Brain  Hemorrhage*— Two  cardinal  features,  coma  and 

^^ipUgia,  together  with  the  typical  insult  facilitate  diagnosis.     In 

^^ses  with  slow  onset,  differentiation  from  thrombosis  [q.  r.)  is  diflScult. 

Ooma« — In  syncope  the  pulse  is  fast*  weak  and  often  irregular;   in 

Cardiac  apoplexy/'  an  insult  follows  heart  rupture,  myocarditis,  and 
J'^rious  forms  of  heart  failure,  and  differentiation  from  rapidly  fatal 
'^*'4iin  hemorrhage  may  be  impossible.  It  is  always  dangerous  to  make 
?  diagnosis  of  alcoholic  coma;  an  intoxicated  individual  may  suffer 
J*>iury,  basal  fracture  or  actual  apoplexy;  an  opinion  should  be  wnth- 
*^^ld  until  such  complications  can  be  excluded,  even  though  the 
alcoholic  coma  is  usually  incomplete,  the  vomitus  and  breath 
*^ell  of  alcohol,  violent  struggling  is  frequent,  and  early  con- 
cisions and  focal  symptoms  are  rare.  Opium  conia  is  charac- 
terized^ at  first   by  slow  onset,  slow  respiration,   slow,   hard   pulse. 


hmk  (f.p.,  tar  DifiMuutmnay);  wm 
Ak.     KdBAo  0lMitm  titmi  mtam  mam 


Uhmi\r 


m  himm  shm 
i,  them  b 
bjrpcrMCheM,  opiie  neurit.  fre^Mnhses 

caortied  paralpU  U  cfiidiietrre^  Le..  tht  focal  MiupKiaa  mrr 
oiMDfMmf  whli  tbe  geiiml  symynam^  ot  maAwmpofksT 
tho  oeewn  In  hywiam  (q.r,),  nj-tihiji,  bcBm 
Bonie  eMe»  of  chores  a^d  parujas  a^taiuL 

Ottor  iMillmi  #f  HaaoffilyDt.— To)  HemorrfaAgr  0117  ocrur  iD 
th«  mcniogM  Owe  Dmussg  or  M^txoes).  (h)  It  may  occur,  tboup 
jmitljr,  in  the  cortex;  JaekaoiiiAii  qitk|Mjr  in  subcortical  I^od3,  roo* 
iniliioiia  and  ngiditr  ma?  be  fltvoe  and  bsdi^  (Mills).  \t)  Y^ 
irittdaf  htmcrrlSiye  U  uAiiallr  feooodarr  to  bemorrfaage  in  the  corj>«* 
atriafujii  or  optie  thatamtis  and  osuall/  mches  all  the  %'eiitricle$  /^ 
may  in  rare  caa»  be  primary  fromaneuirsms  or  ruptuml  tcio» 
in  the  choroid  plems  (Dana).  *  One-third  of  all  cases  are  in  pr^n* 
under  forty  yeara  of  age.     It  occun  usually  with  violent  svxnpif"^*^ 
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nvulsions  (33  per  cent.)^  early  and  sometimes  bilateral  rigidity. 
It  conjugate  deviation  changes  and  turns  to  the  other  side,  the 
Jse  is  slowed,  the  temperature  falls,  the  reflexes  are  suspended, 
leyne-Stokes  breathing,  glycosuria  and  polyuria  (Pascheles)  develop, 
d  death  usually  results  within  a  day;  the  onset,  however,  is  some- 
Ees  slow  (Broadbent).  (d)  Hemorrhage  in  the  cms  (q,v.,  I-.ocaliza- 
«j)  may  be  primary  but  is  usually  descending,  from  bleeding  near 
i  internal  capsule.  Crossed  hemiplegia  oculomotoria  (Weber's 
►e),  crossed  ptosis  (Richards)  or  diplegia  (Paquet)  may  be  observed. 
.  Apoplexy  in  the  pons  (q.v,)  occurs  in  10  per  cent,  of  cases,  often 
tlie  median  line,  and  frequently  with  convulsions.  Paralysis  and 
Evulsions  may  occur  in  the  arms  or  legs  only;  the  trunk  musculature 
involved  more  frequently  than  in  higher  hemorrhages.  The  eyes 
»k  away  from  the  side  of  the  lesion.  The  pupils  may  be  large  from 
ralysis  or  small  from  stimulation  of  the  third  nerve;  in  the  latter 
stance  opium  poisoning  must  be  differentiated.  Respiration  is 
fected  early,  vomiting  is  frequent,  there  is  often  early  high  fever 
id  death  is  usual  within  twenty-four  hours.  It  has  occurred  in  seven 
inutes.  (/)  Hemorrhage  in  the  medtUla  will  be  considered  later. 
Biriy  or  instantaneous  death  is  frequent,  but  a  gradual  onset  is  known, 
is  rarely  diagnosticated.  It. may  very  rarely  induce  gastro-intestinal 
SDQorrhage.  (g)  Cerebellar  apoplexy  occurs  in  5  to  8  per  cent,  of 
•^es.  Vomiting  is  very  frequent  (50  per  cent.).  The  insult  is  some- 
^esless  marked  than  in  the  usual  type,  and  "the  absence  of  hemi- 
^gia  is  more  significant  than  its  presence,"  (Gowers).  Hemiplegia 
^d  symptoms  from  the  fourth  ventricle  are  due  to  indirect  pressure 
f  secondary  ventricular  hemorrhage.  Cerebellar  symptoms,  as  ataxia , 
*y  result  (see  Localization). 

Prognosis. — ^l^he  prognosis  concerns  (a)  the  immediate  danger  and 
V  the  ultimate  outcome,  (a)  The  immediate  prognosis  is  always 
Prions.  In  hospital  cases  75  per  cent,  die  but  in  general  practice 
^  per  cent,  survive  the  first  stroke,  and  33  per  cent,  the  second,  and 
'*^  few  the  third.  When  death  occurs,  it  is  usual  in  one-half  to  two 
'^ys,  but  the  outcome  is  uncertain  for  a  week,  because  light  cases, 
•^en  the  rare  forms  without  coma,  may  rupture  into  the  ventricle 
*Wi  rapidly  fatal  result.  Coma  lasting  more  than  twenty-four  to 
«ttrty  hours  is  dangerous.  Early  low  fall  of  temperature  or  its  rapid 
^y  rise  is  unfavorable,  indicating  a  large  focus.  For  the  same 
y^Won,  much  conjugate  deviation,  relaxed  sphincters,  impaired  breath- 
^)trachial  rattling,  bilateral  or  ventricular  symptoms,  marked  glyco- 
•'Uia  or  albuminuria,  decubitus  in  the  first  week,  convulsions  and 
^d  ptilse  are  unfavorable.  The  mode  of  death  is  as  follows:  the 
Wathing  becomes  more  rapid,  irregular,  of  the  ominous  ('heyne- 
Stokes  type,  and  rattling  from  accumulated  secretion  in  the  air- 
pissages;  the  slow  and  regular  pulse  becomes  rapid,  small,  irregular, 
A«n  with  a  rise  of  temperature,  and  finally  ceases,  but  respiration 
bra  time  continues;  death  occurs  in  total  coma. 

62 


^Nf:  XKRiuLs  sr^ 


(/>)    Cltimaie  outcomv — the  symptoms  of  shock  disappear  tttid  tl 
piitient  becomes  partly  conscious  or  delirious;    the  i^eriifd  of  reacU^^ 
begins,  usually  within  forty-eight  hours  after  the  on^et.     Thr  pnl  " 
Viecomes  faster,  the  temperature  rises,  pain  develops  in  the  '- 
limbs  and  sometimes,  though  rarely,  the  parulyzeil  liinl»  becM 
Life  still  hangs  in  the  balance^  ami  the  patient  may  die  from  the  W 
tion,  from    hypostatic    pneumonia*  called    trophic    by   Home   writi 
from  puhnonary  redema  or  hemorrhage,  acute  decubitus^  or  fn>i 
second    braiu    licmorrhagc.     Ueaetion   is  over   in    one  to  six  wee 
If  the  patient  survives  the  iusalt  and  reaction,  there  i.s  idwtty,-^  mi 
improvement,  depending  on  the  extent  and  localizaiian  of  the  inj 
which  can  be  determined  only  after  weeks  or  months.     If  moveiHi 
appears  in  three  or  four  weeks,  the  outlook  is  good;    if  it  docs 
return  in  three  or  four  niontlis,  it  is  not  Hkely  to  develop  later, 
appearance  of  indirect  pressure  leads  to  bettering  (i)  of  damage 
the  sensory  nerves  and  those  of  special  sense,  (ii)  of  motility,  first 
the  trunk  and  face,  then  of  the  leg,  and  less  of  the  arm*     AbsoJ 
recovery  is  j>ossible  but  imprnbalile.     Hemichorea  and  hemiath 
are  incuml>le.     Broken  neurones  never  unite,  and  secoiidary  de| 
tion,  contractures  and  increased  reHexes  result.    Exaggerated  rel 
developing  a  few  weeks  after  the  injury,  are  forerunners  of  cont 
tures  and  ankle  clonus,  which  preclude  full  regression.     The  outlu 
is  fairly  g*»od  in  chililren  when  the  hemorrhage  is  not  due  toJjl 
disease,  because  compensation  is  hkely  to  occur.     Uetnirrence 
sible  in   decrepid   and   aged   subjects,   although   le^  co 
usually  believed;   the  average  duration  of  Ufe  is  five  years  ( 

Treatment. — 1.  Prophylaxis. — Prophylaxis  regarding    wony, 
work,  syphilis,  the  use  of  alcohol,  eating  and  excesses  is  n 
when  there  is  herechtary  tendency  toward  hemorrhage^  or  wlieu 
hemorrhage  has  already  occurred. 

2.  The  Insult.— (a)  Absolute  quiet  is  indicated, and  any  movefui 
transjiortation  or  extended  examination  should  Ix*?  ;.  Tl 

head  should  lie  shghtly  elevated,  but  flexion  of  the  n  ^         'di- 

or  anything  hindering  the  return   venous  flow  should   be  avoid' 
Bowles  thinks  that  stertorous  l»reathing  is  due  to  the  p 
paralyzed  palate,  and  that  turning  the  patient  on  his  >. 
more  effectively  than   doe^s   venesection,      (c)    Vrnrjfeetimi  is  .^^<ioni 
used,  since  being  discountenanced  by  Trousseau  and  Traiibe,    I*  ** 
certainly  indicated  only  in  robust  individujils  mth  *«tro«g  licftft*  **■ 
tense  vessels;    about  12  ounces  of  blood  should  1h  '    'ii«T»;  ^^ 

chief  objeiiion  to  venesection  is  the  difHculty  in  dia^  i  cei*''** 

hemorrhage.     Any  physician  who  has  used  it  frec|uentiy  will  •*'■■" 
tiiat   he  has  occasionally  bled   patients  with   I lirfimlK>-<i  *  ''^ 

syphilis  or  tumor.    In  thrombosis  and  emljolistn  vmii^mm 
the  ananna  of  the  brain,  which  at  present  In  '  ' 
the   (mthology  of  hemorrhage,     Tushing  li 

tension  is  a  vicarious  effort  to  keep  the  medulla  supplied  with  hl« 
*V\w  same  objection   hohls  in  i'ompressi<»n  of  the  ixiuuiion  tmm^ 


CEREBRAL  EMBOLISM  979 

Leeches  and  sinapisms  are  harmless  but  useless,  (e)  The  ice-cap 
be  used,  but  cannot  influence  the  deep  circulation  in  the  brain, 
i^vacuation  of  the  bladder  and  bowels  is  indicated.  Two  drops 
oton  oil  will  act  in  an  hour  or  two,  and  in  case  of  failure,  the  dose 
be  repeated.  Croton  oil  was  Hughlings  Jackson's  only  remedy. 
The  diet  should  be  fluid  and  should  be  administered  by  the  nasal 
;ter  or  by  rectum.  (A)  The  skin  should  receive  attention:  de- 
;us  is  prevented  in  practically  all  cases  by  care  regarding  posture 
cleanliness.  Heat  and  sinapisms  must  be  used  with  greatest 
mspection  because  the  hemiplegic  side  is  prone  to  necrosis  and 
mmation.  (i)  Symptomatic  treatment  of  cardiac  and  of  respira- 
failure  is  by  champagne  or  ammonia,  but  this  should  not  be 
I  until  necessary;  treatment  of  restlessness  or  convulsions  is  by 
ral  in  enema,  or  by  morphine  which  theoretically  congests  the 
I,  but  really  quiets  it  without  detriment. 

The  Reaction. — During  the  inflammatory  reaction  the  treatment 
holly  expectant,  and  if  possible  should  be  conducted  without 
^. 

The  Chronic  Stage. — (a)  Gentle  massage  of  the  muscles,  move- 
t  of  the  joints  and  alcoholic  rubs  are  instituted  as  soon  as  the 
a  subsides.  (6)  Potassium  iodide  is  indicated  when  the  reaction 
ides,  (c)  As  soon  as  the  leg  improves,  that  is,  in  four  to  eight 
b,  the  patient  should  be  encouraged  to  sit  up  and  walk,  (d) 
lication  of  the  faradic  current  to  the  limbs  is  certainly  valuable 
r  two  to  four  weeks,  and,  supplemented  with  massage  of  the 
Jyzed  groups  and  their  antagonists,  minimizes  the  contractures. 
Hydrotherapy  is  valuable;  cool  baths  or  rubs  are  efficacious 
pt  in  anaemic  or  poorly  nourished  individuals.  Warm  baths  are 
B  avoided  in  old  people  and  strychnia  in  all  cases. 


V.  Cerebral  Embolism. 

mbolism  and  thrombosis  of  a  brain  artery  result  in  brain  softening 
ephalomalacia),  which  is  next  after  hemorrhage  in  importance 
frequency,  and  is  one  of  the  best  known  subjects  in  brain  pathology. 
n  softening  from  arterial  occlusion  is  not  the  ''softening  of  the 
tt"  known  to  the  laity,  who  give  that  name  to  progressive  paralysis 
be  insane.  Encephalamalacia  must  not  be  confused  with  inflam- 
3ry  softening  {encephalitis).  Softening  was  first  recognized  by 
rcrombie  in  1818,  and  by  Rostan  in  1820,  while  those  coming 
•  them  usually  considered  it  inflammatory.  Virchow's  researches 
mbolism  confirmed  the  views  of  Rostan  and  Abercrombie,  while 
aheim  elaborated  the  vascular  relations,  and  Panum,  Piltz,  Pr^- 
,  Cotard  and  Cohn  worked  out  Virchow's  views. 
iAxigJ. — In  embolism,  Spierling  found  the  kichieys  involved  in 
er  cent.,  the  spleen  in  54  per  cent.,  and  the  brain  in  22  per  cent. 
5es.    (a)  About  90  per  cent,  is  due  to  heart  disease.    Most  com- 
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moil  is  acute  emlocarditis  or  acute  exacerbations  of  ctronic  valvulan 
lesions,  in  which  the  embolism  is  benign  (roechanical)  or  malign  I 
(mechanical  and  septic).  Calcarious  fragments  from  the  valve-s,  m 
parts  of  lorn  valves,  may  be  thrown  into  the  brain.  Of  valvular  fUH 
eases,  mitral  .stenosis  pnxhices  embolism  most  freqnently  biTttUBC  oi 
stasis  in  the  left  auricle,  I^ss  fretjuent  are  cardiac  clots  formed  il 
the  weak  hearts  of  decrepid,  cachectic  subjects,  in  myiK'artlitis  or  m 
such  acute  diseases  as  typhoid.  Weakened  heart  action  and  Act 
circulation  are  never  the  only  cause,  {b)  Atheroma  of  the  arch  <rtl 
aneuriism  are  far  less  frequent  causes,  as  are  (c)  lung  IcsiofiM^  m  Uib^ 
culous  cavities,  abscess,  gangrene  or  empyema  (after  irrigatiofl 
tumors,  echinococcus,  gumma  or  abscess  of  the  heart,  (rf)  Iti  "I 
rarest  instances,  lung  tissue  (Hottcher),  fat  emlKjlism  from  fractuH 
pigment  embolism  (Frerichs)  in  malaria  or  liver  cells  in  acute  vell^ 
atrophy,  may  produce  cerebral  embolism.  \e)  With  a  patent  forart:* 
ovale,  thrombi  nuiv  reach  the  brain  from  the  %'enous  system;  it  wk 
been  observed  in  manual  expression  of  the  placenta.  (/)  Most  catJ 
occur  in  ijaulh  (uud  middle  age)  when  acute  infections  are  most  n 
qucnt»  as  chorea,  scarlatina,  or  endocarditis.  i 

Pathology. — ui)  The  vmboitu^  in  fresh  cases  is  reddish,  or  gn*y-r^ 
and  later  become^s  paler,  drier  and  more  friable.     There  are  ofil 
**  riding   ernljoli/'    which    straddle    the   point    of   iirterial    l>r       '     ^ 
they  may  in  rare  cases  soften  and  disappear,  or  by  slippiu;^  ^         H 
another  embolism  further  on  (Laborde).    Secontlary  thromlmsH  md 
occur  at  the  infarction.    (6)  The  nrivrij  l>eyond,  save  where  the  emlioll 
retracts  or  softens,  bet*omes  a  thin,  hard,  injpervious  ccjrtL     Brhilj 
the  plug  an  aneurysm  may  form.     If  the  eml>olns  j.s  septic,  inflai^ 
mation  intervenes  in   and   arouufl   the  vessel,      (c)  I'he  fate  nf  iH 
brain  timue  depeTuls  wholly  on   (i)  the  degree  of  (MThision,  and  \fl 
the  collateral  circulation,     (i)  If  the  stoppage  is  partial,  only  %ih^m 
a'dema  and  swelling  occur;   if  total,  necrosis  results,     (ji)  The  hra^ 
arteries  are  '*end  arteries,''  as  Cohnheim  pointed  out,  whence  rompM*! 
collateral  circulation  is  unlikely,  although  the  necrosis  is  mrtijf  ^ 
extensive  as  the  distribution  of  the  arterj/  oveludetl^  eren  wbertt  ^  ^' 
the  basal  ganglia,  the  anastomoses  are  few,     There  is  more  rl»tt** 
of  collateral  com|>ensation  at  the  cortex  than  at  ibc  Imse,  ftiiJ  ^ 
least  collateral  compensation  occurs  in  the  deep  parts  of  the  cifii^' 
ovale   (Duret  and   Heubner).     The  brain  tissue  is  ischtrmk^  ^^^      , 
blood   is  venous    (Marchand),     The   collateral    vessjels   (iirtrii^  ^| 
vemdes)    allow  regurgitation    around  the  focus,  the  vessels  beeoto^l 
more  pervious,  and  some  white  and  red  cells  often  escape;  tlii^'^'l 
lateral  flu.xion  saves  the  tissue  more  often  than  is  usually  ailow^'^' 
especially  if  the  heart  is  strong.    With  a  weak  heart  or  dlseasctlt^' - 
lateral  arteries,  ischaemic  necrosis  must  follow.     tSotne  palholo^l 
hold  that  shutting  off  of  a  large  bhjodve^sel  raises  the  taisioii  in  '^l 
adjacent    (collateral)   vessels,   and   thus   causes   the   small  r^T^"*'^! 
hemiirrhages  often  observed;    but  a  marked  hemorrhagic 
not  cbmmon,  for  it  is  prevented   by  swelling  of  the  ner>*iiti.-  u       . 
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Weigert).  Much  extravasation  follows  occlusion  of  a  large  vessel,  as 
be  internal  carotid.  Ischaemia  lasting  a  few  hours  probably  produces 
lecrosis  (Brieger  and  Ehrlich)  but  microscopic  changes  are  seen  only 
liter  one  or  two  days;  the  brain  substance  becomes  oedematous, 
^latinous,  grayish,  marbled,  fusing  with  the  slightly  oedematous  brain 
tissue  surrounding  the  focus,  without  clear  demarkation;  necrosis 
develops  rapidly,  the  brain  becomes  fluid  and  pulpy,  although  its 
remarkable  cohesion  is  a  matter  of  frequent  comment.  The  gray 
matter  contains  yellow  plaques  (v.i.);  certain  convolutions  may  waste 
or  disappear;  the  gray  and  white  substance,  especially  after  plugging 
of  the  posterior  cerebral  artery,  may  wholly  disappear,  as  the  hippo- 
campus, lingual  and  fusiform  lobules.  The  white  matter  often  dis- 
apj>ears,  and  is  replaced  by  lax  cellular  tissue,  in  whose  meshes  are 
cystic  formations  with  turbid  fluid,  and  flocculi  of  brain  tissue.  The 
meninges  are  often  thickened.  Durand-Fardel  described  three  forms 
of  softening:  (a)  The  red  softening  is  usually  fresh  and  is  found  most 
often  in  embolism;  there  is  capillary  extravasation,  which  lends  it 
the  red  color;  it  is  irregularly  oval,  or  wedge-shaped  in  basilar  lesions; 
it  usually  measures  but  a  centimeter  or  two;  it  is  prominent  on  section 
from  blood  and  serum;  it  is  soft,  but  not  fluid  in  the  centre;  is  mostly 
located  in  the  cortex  or  central  ganglia,  lasts  one  or  two  weeks,  and 
then  passes  into  the  second  form.  (6)  Yellow  softening  follows  the 
red;  the  yellow  color  is  due  to  old  blood  pigment  or  to  fatty  change; 
it  is  sunken  on  section,  from  atrophy  of  the  brain  substance;  is  fairly 
demarked  and  may  contain  fluid,  hydrops  ex  vacuo;  it  may  last  years 
and  is  found  especially  in  the  cortex,  (c)  White  softening  may  rep- 
^'esent  (i)  a  fresh  legion  about  tumors  (Bouveret)  or  abscesses,  or  in 
various  cachexias,  is  sunken  below  the  cut  surface  and  occurs  where 
few  vessels  are  involved  and  little  regurgitation  from  adjacent  vessels 
occurs;  (ii)  lesions  which  are  several  years  old,  occurring  when  the 
Mood  and  fat  are  absorbed,  whence  their  snow-white  appearance; 
demarkation  is  often  slight,  and  if  diffuse,  gives  rise  to  the  spongy 
^^  criblL 

Demarkation  may  occur  after  weeks,  producing  a  **cyst'*  of  spongy 
^nicture  and  milky  contents.  More  rarely  neurogliar  increase  may 
1^  to  shrinking,  and  a  scar  may  result.  Microscopically  myelin  and 
'*t  drops,  leukocytes  laden  with  granules  and  fat,  collapsed  vessels, 
'^cs  (rf  necrotic  nervous  tissue  and  some  increase  in  neuroglia  are 
^"Served.  Location  of  embolism  will  be  considered  under  Symptoms. 
^^^^ondary  degeneration  occurs  when  the  pyramidal  tracts  are  involved 
(^  Hemorrhage). 

Symptoms. — As  in  apoplexy,  we  consider  (1)  the  insult,  and  (2) 
^^  permanent  symptoms,  to  which  might  be  added  the  symptoms  of 
**^^  causal  disease,  e.g.,  those  of  mitral  stenosis,  etc. 

1.  The  insult  is  almost  always  (a)  sudden  and  without  prodromes 
we  when  the  embolism  does  not  wholly  occlude  the  vessel,  and 
j^Biptoms  appear  only  when  secondary  thrombosis  develops).  Em- 
'^olism  in  small  vessels  may  occur  without  symptoms.     The  patient 
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may  he  stricken  without  coma^  and  sit  "astoniiihed"  at  the  stroke] 
\^ithout  a  cry  or  even  vertigo.  The  iiisult  is  caused  by  brain  aniEmjaJt 
negative  pressure  mid  shock  (the  {'tonnement  c^ri'brale  of  Trousseau  iniJI 
Jaccoud);  Geigers  idea  that  the  rest  of  the  brain  is  collaterally  con- 
gested is  less  plausible.  In  some  cases  {b)  comxi  occurs  (gtmeralljfj 
less  profound  and  leas  protracted  than  in  hemorrhage);  iiritativi 
symptoms,  as  (c)  convulsions,  tonic  spasms  and  conjiiL  '  iaiitm^ 
are  7tiore  common;    convulsions  are  often  unilateral,   -  iiiliuif 

with  the  hemiplegia,     (rf)  All  possible  iniermediate  types  of  /ocaidi^j 
ease  are  observed;   for  instance,  cases  with  vertigo;   tendency  taWlI 
to  one  side;    hemianopsia,  alexia,  hemianiesfhesia,  motor  or  sensory 
aphasia,  or  only  confusion,  delirium  and  aphasia     ''  {t)  Th« 

puhe  is  full  but  not  sIouk     (/)  The  temperature  rai    ^         lens  initial 
depression,  and  later  may  rise. 

2.  The  permanent  symptoms  and  secondary  degeneration 
same  as  in  hemorrhage. 

Localization  of  Embolism.— l.  The  artery  of  the  fosia  ot  flylv 
most  frequently  involved  (80  per  cent.)  because  it  is  the  larg»*-Ht  aud 


to,  iot«m&t  cftrotid:  PC.  poH«  comffiittiiivniixic:  AC.  M»t«mr  cvebtal  . 
and  1,  2,  3, 4  Mid  5,  lU  mAJo  btmsuchm.    CE,  oorons  twlkaii  feon 
CBe«  itxt  for  «3cpliuuition  of  iMiow  i.t  A*  B,  C*  D,  £.  F  «r  O,) 
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i  direct  branch  of  the  middle  cerebral  which  is  practically  a  con- 
ation of  the  internal  carotid.  Convulsions  occur  in  33  per  cent., 
.  or  without  loss  of  consciousness,  and  are  most  frequent  when  the 
Her  branches  are  embolized.  High  temperature  is  common.  The 
cal  picture  varies  with  the  site  of  infarction:  embolism  at  A 
.  58)  where  the  perforating  branches  (P.  P.)  are  given  oflF  to 
ntemal  capusle,  corpus  striatum  and  anterior  part  of  the  thalamus, 
t  involve  (a)  these  structures,  and  (6)  the  motor  and  sensory 
2X,  with  hemiplegia,  fairly  complete  hemianceatheaia,  motor  aphasia 
ria),  deafness  and  word  deafness  (if  it  occurs  on  the  left  side), 
vulsions  are  absent,  because  the  injured  internal  capsule  cannot 
^ey  the  cortical  irritation  to  the  extremities;  the  large  areas  at 
base  and  cortex  thus  rendered  anaemic,  may  cause  marked  reaction 
guenin),  sometimes  resulting  in  death.  In  rare  cases  only  the 
ral  periforating  branches  are  involved  and  the  cortex  obtains  the 
d  by  anastomoses  with  the  posterior  and  anterior  cerebrals.  The 
Sylvian  artery  is  more  frequently  involved,  because  the  left  carotid 
es  directly  from  the  arch;  59  per  cent,  are  left-sided  (Gelpkel),  or 
>er  cent.  (Th^n^vet).  If  the  lesion  is  at  (B),  (Fig.  58),  the  motor 
ch  area,  F3,  which  produces  motor  aphasia,  the  anterior  and 
erior  motor  convolutions  (A.C.C.  and  A.P.C.)  which  produce 
iplegia  or  hemiparesis,  the  parietal  convolutions,  gyrus  angularis 

gyrus  supramarginalis  (P2)  which  produce  alexia,  and  the  tem- 
.1  convolutions  (Tl  and  T2)  which  produce  deafness  or  word 
hess,  are  involved.  Somnolence  and  delirium  are  common;  con- 
ions  almost  invariably  occur,  because  the  internal  capsule  escapes, 
vulsions  and  pain  are  most  frequent  in  embolism  of  the  smaller 
els.  Little  hemiansesthesia  is  observed  (see  Cortical  Localiza- 
r).  A  lesion  at  (C)  is  the  most  frequent  site.  ItaflFectsthe  island 
.eil  (I.R.)  in  part;  cortical  convulsions,  hemiplegia,  monoplegia, 
ory  aphasia  (Tl,  T2),  alexia  (P2)  and,  sometimes  sensory  dis- 
ance  occur.  It  is  easily  seen  how  an  isplated  lesion  at  (D)  could 
luce  motor  aphasia;  at  (E)  a  monoplegia;  at  (F)  alexia;  or  at 
word  deafness. 

Embolism  of  the  posterior  cerebral  (in  2  per  cent.)  comes  from 
vertebral  artery,  and  often  occurs  with  embolism  of  the  Syhaan 
ry.  It  supplies  (a)  all  the  ventricles,  the  thalamus,  ant.  corp. 
Irigemina,  the  geniculate  body  and  the  peduncle  bv  its  central 
iches,  and  (6)  the  mesial  aspect  of  the  occipital,  part  of  the  parietal, 
most  of  the  temporosphenoidal  lobes.  The  most  common  general 
ptoms  are  convulsions,  coma,  vertigo,  conjugate  deviation  and 
agmus;  while  the  most  important  focal  symptoms  are  sensory 
ian(Bsthesia,  sensory  aphasia  and  bilateral  homonymous  hemi- 
isia.    The  lesions  are  sometimes  symmetrical. 

Embolism  of  the  anterior  cerebral  artery:  Few  clear  cases  are 
rded,  since  the  artery  originates  at  a  right  angle  to  the  carotid. 

In  embolism  of  the  internal  carotid  (in  4  per  cent.),  the  plug  must 
irge  to  produce  much  damage,  for  if  the  vessels  of  the  circle  of 


9S4 


DISEASES  OF  THE  XERVOVS  SYSTE.\f 


I 

I 


Willis  II r*'  normal,  only  traiLsient  hemiplegia  results.    Disease  of  thcjie 
vessels,  or  abnoniialities  in  sizt\  may  produce  permanent,  alarmiiij: 
fatal  results.     Secontlary  throniUosis  is  e.specially  clan^erouH.    8rji 
is  a  freqiieut  factor. 

6.  Embolism  of  the  basiUr  artery  occurs  in  4>  per  cent.;  i\w  c 
never  fills  the  \'esseL  lierause  it  first  passes  the  smaller  vertebral 
artery;  symptoms  occur  less  fre(|uently  at  the  tiuie  of  emUilisni  iliaii 
later  when  secondary  thrombosis  occurs.  They  are  convulsion'*, 
trismus,  paralysis  of  the  third,  Kfth,  and  seventh  nen^-s,  cros<«l 
hemiplegia,  diplegia,  narrow  (mpils  and  conjuf^^ate  de\iatitui.  TI 
Icmficraturc  often  falls  low  and  then  nipidly  rises.  Death  niav  foil 
in  two  to  five  days  from  respiratory  failure. 

6.  In  embolism  of  the  vertebral  arteryi  involvement  of  the  toi); 
larynx,  hps,  pharynx,  spinal  hranch  of  the  fifth  nerve,  result  in  m 
thesia,  dysphagia  or  other  signs  of  acute  bnlhar  palsy.  Hetiiianj 
thesia,  heniiptegia,  anil  hemiataxia  nuiy  develop.     It  is  often  fatal 

7:  Embolism  of  tbe  cerebellar  arteries  is  the  rarest  of  all  emlKiti'^u 

Diagnosis.— The   main    points   are    (a)   re<*ognition   of  the  nr 
wliich  is  usually  cardiac;   ib)  absence  of  prodromes:   ie)  .fuddni  inAi 
frequent  nynruhions,  and  infretpient  coma.    (For  details  aud  diff^T^^ 
tiation,  see  table  under  Thuomhosis,) 

Prognosis. — ^The  outlook  depends  (a)  on  the  primary  disease,  I] 
most  favorable  after  acute  infections,  and  in  youth;  (fc)  on  the  inleu 
of  the  oth'iti  itself,  during  which  <leath  may  occur;  (c)  un  the  locali'* 
tioit:  the  initial  symptoms  may  improve;  the  outlook  is  more  favora' 
than  in  hemorrhage.  Psychical  symptoms  are  cortical  hi  on| 
while  the  vegetative  or  trophic  are  dite  to  lesion  in  the  basal  gang! 
basilar  and  vertebral  embolism  are  most  unfavorable  progooj^ti 
Ui)  Recurrence  is  possible,  although  it  is  less  hkely  than  is  usti; 
stated*  ie)  The  condition  of  other  orgatu?,  as  the  vessels  of  the  ei 
of  Willis,  the  strength  of  the  heart  muscle,  etc.,  determine  the  progn' 

Treatment. — (a)  The  hisidt  is  treated  as  in  hemorrhage,  in  rejuw 
to  diet,  keeping  the  patient  quiet,  and  general  measures,  ib)  All 
derivative  measures,  as  dra^^tics  and  venesection,  are  afcWw/f/y  '^ 
hr  ti  voided,  {e)  The  heart  must  he  steadied  and  stimnlaied,  if  beinor- 
rhage  is  clearly  excluded,  with  a  view  first,  of  relieving  tbe  bmin 
ischtemia  by  a  strong  collateral  circulation,  and  second,  of  stren^h- 
ening  the  heart  to  avoid  recurrence.  Digitalis  acts  too  ^ 
camphor,  strychnine  and  ammonia  are  preferable,  id)  ' 
should  be  treated  by  chloral  given  by  rectum,  avoiding  alcohol  atiil 
supporting  the  heart.  The  administration  of  more  than  a  dram 
chloral  in  three  hours  is  verj*  dangerous;  gr.  x  to  xv  should  lie  gi' 
forty-five  to  sixty  minutes  apart,  ie)  The  after  treatment  \^  uo?«al 
factory,  but  should  be  followed  out  as  in  the  corre^sponding  i^\ 
apoplexy* 
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VI.  Cerebral  (Arterial)  Thrombosis. 

Thrombosis  is  more  common  than  embolism.  Three  decades  ago 
it  was  thought  that  fibrin  was  thrown  out  of  the  circulating  blood  by 
a  ferment.  Virchow  held  that  slowing  of  the  current  was  the  chief 
cause,  while  Zahn,  Weigert  and  others  attributed  great  importance 
to  coagulation  necrosis  of  the  leukocytes.  Bizzozero,  later  also  Ebert, 
and  Schimmelbusch  held  that  the  blood  plaques  played  a  large  part 
in  coagulation.  Briicke  taught  that  the  living  healthy  vessel  prevented 
coagulation. 

Etiology  and  Pathology. — l.  Changes  in  the  Vessel  Wall. — (a) 
Arteriosclerosis  (q.v.)  is  the  chief  cause  of  this  most  important  group. 
It  afiFects  the  basal  arteries  especially  and  usually  several  vessels. 
Blood  plaques  are  deposited  on  the  rough  intima  (Aschoif,  Sahu),  and 
in  the  tortuous,  inelastic,  calcarious,  fatty  vessels,  with  their  unequal 
calibre;  layer  after  layer  of  fibrin  is  deposited,  aided  by  local  slowing 
of  the  blood  stream,  and  by  weakening  of  the  heart.  Thrombosis 
may  be  local  or  extensive.  Tumors,  abscesses,  and  traumatic  menin- 
gitis may  initiate  thrombosis.  Brain  atheroma  usually  occurs  with 
general  atheroma  (see  Arteriosclerosis).  The  vessels  most  involved 
are,  in  order  of  frequency,  the  carotid,  middle  cerebral  and  its  Sylvian 
branch,  basilar,  vertebral  and  posterior  cerebral.  (6)  Syphilitic  end- 
arteritis occurs  in  young  subjects,  84  per  cent,  being  found  in  persons 
between  the  twentieth  and  fortieth  years.  The  initial  proliferation 
may  of  itself,  without  thrombosis,  obliterate  the  vessel  lumen  (see 
Brain  SYPmus).  The  pathological  sequence  is  the  same  as  in 
embolism;  ischsemia,  necrosis  (softening)  and  loss  of  function  occur, 
save  that  in  gradual  thrombosis  the  focus  is  necessarily  less  homoge- 
neous than  in  the  sudden  lesion  of  embolism.  The  foci  are  more 
often  multiple,  for  example,  in  the  Sylvian  artery  and  in  the  posterior 
cerebral  vessel  of  the  opposite  side. 

2.  Ohanges  in  the  Heart. — Sudden  cardiac  insufficiency  in  arterio- 
sclerosis may  precipitate  thrombosis,  as  brought  out  especially  by 
Kolisko.  An  acute  infection  in  the  aged,  low  arterial  tension  from 
exhaustion,  grief  and  similar  causes  may  produce  it  when  the  arteries 
are  ripe  for  encephalomalacia. 

8.  Ohanges  of  the  Blood. — ^This  constitutes  the  smallest  class  of 
^9Lses.  Bums,  poisoning  by  carbon  monoxide  and  illuminating  gas, 
pouty  chlorosis,  pregnancy,  leukaemia,  metalhc  poisons,  jaundice  and 
xittrasmus  in  very  yoimg  children  or  in  extreme  old  age  may  cause 
thrombosis.  Mechanical  factors,  acute  infections  and  heart  weakness 
8^*^  frequent  factors  in  this  class.  Malarial  thrombosis  might  possibly 
be  included.  Thrombosis  affects  the  smaller  vessels  and  is  usually 
taultiple. 

Symptoms. — In  some  cases  thrombosis  is  found  at  necropsy  without 
pluvious  symptoms  (** latency''). 
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alone,  or  alexia,  mind  blindness  or  deafness.  When  the  basal  arteries 
are  diseased,  the  vegetative  functions  are  involved,  that  is,  trophic 
changes  with  involuntary  evacuations  occur  (gdtisme). 

2.  Anterior  Cerebral  Artery. — ^This  artery  is  rarely  totally  occluded. 
A  clot  beyond  the  anterior  communicating  vessel  often  produces  crural 
monoplegia  with  some  paresis  of  the  arm.     Very  gradual  anwmia 
produces  waiting  without  softening;  sudden  aniemia  produces  soften- 
ing.    The  brain   may  atrophy  three  to  seven   ounces,  with  senile 
ciementia,  mania  or  hypochondriasis  and  though  not  strictly  softening, 
its  close  arterial  connection  is  obvious.    The  frontal  lobes,  especially 
t^elow,  present  the  "worm  eaten"  atrophy,  with  abundant  hydrops 

^^  vacuo, 

3.  Posterior  Cerebral  Artery. — Thrombosis  in  this  artery  is  fairly 
croninion  and  may  result  in  hemiplegia  altemans  oculomotoria,  hcmi- 
Jmj3TP»sthesia,  and  hemianopsia  with  irregular  defects  in  the  crossed 

iS^lds;   optic  changes  vary  accordingly  as  the  optic  radiation,  cimeus 
^^m"  other  parts  are  affected. 

4.  Basilar  Artery. — If  the  thrombosis  is  acute,  the  symptoms  are 
IiJI^e  those  of  embolism.  If  slow,  ophthalmoplegia  may  develop  which 
i  ^  jarely  lasting,  or  other  motor  paralyses,  hemiplegia  with  alternating 
p>£ft.]sy  of  the  fifth,  sixth,  and  seventh  nerves. 

C  Vertebral  Artery. — (a)  Acvie  bulbar  palsy,  wth  stormy  symp- 
t:ox=His,  which  cannot  be  distinguished  from  embolism;  or  (6)  subaciUe 
l>^9.^^i>ar  palsy,  with  respiratory  difficulty,  dysphagia,  paralysis  of  the 
l«L:K-ynx,  disturbed  articulation,  hemianaesthesia  or  hemiplegia  with 
cx^ossed  paralysis  of  the  tongue  may  result  from  this  localization. 

^Diagnosis  and  Differentiation. — ^The  prodromes,  gradual  onset  and 

^€>r^zcal  location  are  most  distinctive,  although  the  analysis  may  be 

Ki^5«fctly  confused  and  differentiation  of  complicating  conditions  in  the 

^^«rit,  and  kidneys  may  be  wholly  theoretical  or  impossible.     (See 

Ta.:ble,  page  988.)    Thrombosis  may  be  confused  with  brain  tumor,  in 

^^luch  the  course  is  slower,  stabile  focal  symptoms  less  frequent,  irritative 

symptoms  (headache,  vomiting  and  convulsions)  more  frequent  than 

Permanent  paralysis ;  and  choked  disk,  Jacksonian  epilepsy  and  periodic 

psychical  manifestations  are  frequent.     In  this  connection,  we  may 

^pxisider  hemiplegia  in  the  aged  and  Marie's  les  lacunes  de  dcsiniegra- 

*^^  ciribrale;   degeneration  clefts  occur,  chiefly  in  the  large  basal 

®^iiglia,  sometimes  in  the  internal  capsule  or  pons  (25  per  cent.), 

^^d  but  seldom  in  the  centrum  ovale  (13  per  cent.);  there  are  usually 

^^Veral  foci.     Marie  holds  that  the  lesion  is  a  rarefication   (cavity 

^^^*Biation)  of  the  brain  tissue  due  to  chronic  sclerosing  encephalitis, 

•     '^Aou^  vessel  occlusion.    It  is  said  to  cause  90  per  cent,  of  '* insults" 

Tj^   the  aged,  which  occur  usually  with  partial  paralysis;    sometimes 

^^'th  aphasia,  dysarthria  or  dysphagia;   rarely  with  loss  of  conscious- 

^^^;    and   never  with  sensory  disturbance   or  contractures.     The 

§^it  is  the  d-marche  d  petits  pas.    The  prognosis  is  fairly  good;  great 

^^provement  may  occur  and  the  patient  may  live  eight  to  ten  years 

^^gh  hemorrhage  may  intervene. 
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HEMonRnAac* 


(1).  Predinpoaxnff  ttmlogy.  Before 
third  year  (ffliomu);  SO  per  ceat 
after  fortieut  year. 


carrliH*?  hypertro|*liy. 


TRBa»l3tOSI». 


Aft^r  eitthtieth  yr»r  uion?  fre^iucnt 
than  heiuorrhage.  Twi»i;itn}th  to 
fortieth  year  ^yphUia  lof  wh^ich 
84  liVT  cent,  oceuri  between 
the.*e  ywim), 
Miti&rir' aneurycms:  RlhPToma,  and:  Weak     irreifuiar     heart;      fevers. 

cachexia.     Alheroroa,  e<»i>ecially 
«>7>hihj*,  nhHihoh^tn,  phimbiem. 


VoTJth:  hefDOrrliag*    in***- 
caJIy  never  in  )ivullu 


End.* 


'.litk. 


In...,.,.  ,.,..x 
IuiuhI  m  4M>  par  Mot. 

bofiiii 


efitboTiiim 

liereflity.    Nephritia:   cause  in  33;  Hare.  tian*. 

per  cent,"ifrftnular  kidney/'        Rare.  Riife, 

VD.tAiiatk  prtripttated  by  tieavy  Ijow    arteriiil    t«ii«it»ii;    !♦>     »ir<ep.jBy  «Qi«nM>u 

meal,    acute    alcohohi^in,     high      Krief,  exhaiii^tiuti,  fitlii(ue. 

art.  tenstiori  (excitement,  effort, 

Abofk).  I 

i'A).  Prodromt*     unu*4twl,     unluu  Very  fiommon,    mental    irritabjl 


frnni   cauftul  ttrtehoic'!«*rt»j*i». 


(4).  Jnauit:  Usually  >«tidiien;  with- 
out T>r*j4^lr(i>mntu',  luiii^  du  rati  an 
(fatal  if  mure  than  twn  dny^); 
Cau(»e:  ^xtHjtive  (jressure  proUuc- 
iaj|r  braxn  atuemin. 


< Ji ) *  / nlra^emn  ial  p remtu ft:  ** Preit-  None. 

iure  symptom!*  '  present,  poiy-iPulie  nah,  wenk 

uria,    albuminuria^    Klyt^'s^a,' 

red  faee.befiung  arteriee.Cheyne-' 

3tokA<i    breathintc;    «low^,    hardj 

puljie  iH  the  fundninental  differ- 
ence lBri«(«ttu4);  bruit  def^ollop 

ftpeaks  strongly  for  hemorrtiii^e. 

Irregularity,   if  conibined   with 

■tren|irth  not  agaimtt  henxirrhage* 

Fulf«e  may  be  fut  CBriraaud). 
(d).   Temprraturei  Rectal  temp«-^ 

ature  UNuallv  defjre*«ied  at  nrat, 

may  (aJJi   till  dealii.     May   hue 

later    (inflammeitory   reaction). 

Eirly  ri»e  i  pon^.  mcKiulla,  gang- 

lift)*     Sudtlc»n  rine  of  bod  omen; 

riaet  before  death. 
<7]|.  Coma:  More freiiuent, greater 

in   degree,    longer  in  duration. 

lunially complete.  If  lonion  seenip 

onall,  coma  ^peaka  fur  hetnor 

rhage.       Deep    and     prolonged 

sneakH  for  hemorrhage  and  UdU- 

ally  fatal  if    over   twenty-four 

houre. 
<8).  pQtalyniM,  sudden,  complete. 

liemipleiEic,i)on-prQgTeMive  after 

fint  neigure.     Foot  gain?  ffmre 

rapidly  than    hand.    Pci      ' 

apiiiiL«*ia  exceptional.   8p  ' 

laiighitiic  and  weeping  c^h 

iiti«M   ir**ntral 
I     ing  and  wee; 
CmvulitutM:^ Usually  g«iteral-i Leee    than    in 
IfK'ahied,    Jm 
fi)[K^ki  for   *' 


ity,    weak   metntjry,    hei»daehe, 
vertigo.      niimbneMs,      Imghng, 
weitkneaH  in  exl remit ie.s. 
RarHy  aciitr  oni*et,    funlera  in  aiStidd*- 
large  v<^m(pI);    u«ually  gradual, 
e-i3pe4Miilly    in    ^wnile    *Miftening.[     ( 
If  an  imult,  focal  and  general,     hl^ 
vytnptom«  nnually  appear  ililritig 
the  coma. 


Initjal  depression.  usiUflny  U^llng 
f^eldom  temiMTatti"' 
«»ion   ill  ptio*,      Ml 
early  reaction.  E*!- 
aged. 


$M  frequent   and   nhorter.      K 
covery    iK>Mible    after    several 
f layn  of  cutna.  N  oi » »»  "  >  -  * 
thrombfNiis.      If     ! 
large    eonsciou^nc^ 
ftofteuing.    If  comu. ,.  ,a,„ 
jiymptoms  are  then  9een< 
in  large  bilateral  leiiioas. 


Ih 


(0). 


iaetl:  very  rare  from  corticiil  irri- 
tation (»r    in    corpun    iitriatuui; 


post  hemiplegic  are  rare. 
(10).  SfH§atum:    Aiuetith« 
ally  traufiient. 


Art«riaaotoratU. 


chorea.      lr«mbUi)g. 
common^ 

i    retinal    arteries, 
I   bemocrhage  ttiot 
1  leas  large),    Aiieu* 
vi'fN     rare    duC     speak 
ntrongly  fr»r  hemorrhage.    Ket- 
laitiji  albuminuriea. 
(12).  i^rcmujftirtrreac^n.outtuuehJGrealer  «er«iniJ  • 
Psythieni  irympifrmB;  far  lem       |  Often  gn^ter: 
{     ory  apUa«ia.  » 


Pomtuit^ii 

ainetosis. 


cur,     |*o»tpln: 
Panenthesta    per^wi* 

marked*    Cerebral  $Miin»  (hyji 
««th«sia  dolorosa). 


iiplete,  monoplrgiaJSIore  bka  UaiMii 
rej>eated,    often 
paralysis.  I      ji  j 

J     brain. 
mmon.  Absence  of  fi-»ca|  Fairly  eoauitoii. 

Laughs; 


More  l|<ir« 
pilrpjiy       than     tn 
Nlay  T»-      tbroiijboai* 

and 


INTRACRANIAL  ANEURYSMS 

sis. — ^The  prognosis  depends  on  (a)  the  cause.  It  is  unfavor- 
^.eriosclerosis,  because  collateral  vessels  are  probably  diseased 
luse  is  progressive.  If  the  other  vessels  are  sound,  enormous 
ay  be  compensated,  as  in  Kussmaul's  case  of  occlusion  of 
iubclavian  and  carotid.  In  cases  of  recent  syphilis  the  prog- 
lore  favorable,  though  old  specific  thrombosis  is  incurable, 
ger  the  patient,  the  better  is  the  outlook.  (6)  It  also  depends 
et.  A  brusque  beginning  is  unfavorable,  because  most  cases 
ass  die  (Durand-Fardel).  Coma  indicates  thrombosis  in 
els  or  in  both  hemispheres,  and  is  therefore  ominous.     If 

0  insult,  the  focal  symptoms  are  usually  irreparable,  i.e., 
no  indirect  symptoms.  The  first  seizure  does  not  usually 
ife.    (c)  The  location  and  extent  of  the  lesion.    The  number 

involved  is  obviously  important.  In  Sylvian  thrombosis 
the  branches  to  the  central  ganglia,  cachexia  and  more 
sturbance  occur  and  the  patient  dies  in  four  to  six  weeks, 
untary  evacuations  and  bed-sores  (Marie).  Cortical  lesions, 
her  hand,  are  more  prone  to  produce  psychical  alteration, 
vertebral  thrombosis  are  directly  dangerous,  (d)  The  focal 
are  likely  to  persist  and  recur.  Ophthalmoplegia  may  regress, 
'ondition  of  other  organs,  above  all  that  of  the  heart,  is  of 

1  import. 

ent. — (a)  The  general  treatment  is  the  same  as  in  hemor- 
l  embolism.  (6)  The  causal  treatment  relates  to  the  iodides, 
of  value  in  atheroma  (lessening  the  viscosity  of  the  blood) 
pecific  in  early  syphilis,  (e)  The  heart  must  be  stimulated 
^hnine,  digitalis  and  strophanthus;  absolute  quiet  in  the 
iition,  and  free  administration  of  food  and  fluid  by  rectum 
lasal  catheter,  are  indicated.  Drastics  and  all  depleting 
must  be  avoided.  On  the  heart  devolv,es  the  entire  pos- 
•  collateral  compensation,  (d)  In  the  period  of  reaction, 
lould  be  avoided,  for  it  accentuates  the  inflammatory  reac- 
r  delirium  and  headache,  bromides  are  most  useful; 
ic  depressants,  chloral  or  coal-tar  products  may  be  used. 
jhronic  stage  is  treated  as  in  hemorrhage.  At  all  times 
ation  must  be  conducted  antiseptically  and  great  care  exer- 
nst  bed-sores.  In  the  use  of  baths,  massage  and  electricity, 
s  short  of  producing  fatigue  are  indicated. 


VII.  Intracranial  Aneurysms. 

y. — Aside  from  miliary  aneurysms,  aneurysms  may  occur  in 
>rain  vessels.  They  are  seen  in  0.2  to  1  per  cent,  of  autopsies, 
more  frequent  in  males  (60  per  cent.)  and  in  middle  age, 
they  may  visit  either  extreme  of  life  and  a  few  more  (53  per 
ur  before  than  after  the  fortieth  year.  The  causes  are  those 
sm  elsewhere  (^.r.);  they  are  (a)  atheroma  in  whose  causa- 


tiou  ulcahol  is  particularly  important;  (b)  trauma^  initiatinj^  arteriti 
especially  in  the  internal  carotid,  as  after  l>asal  fracture  ( KilUan ^ 
(c)  sijphilit  especially  productive  of  basilar  aneurysm,  which  ofte-  -^h 
occurs  within  a  year  after  infection;  (d)  emholiHtn,  I  he  most  freguer-^B 
cause  in  early  life.  EndocarditLs  is  the  usual  cause  when  trauma  ai^^^ 
syphilis  are  excluded  (Lebert  and  Church).  The  embolus  prodtic^-^^^ 
arteritis  from  which  the  vessel  dilates.  The  clot  may  later  diiiappev^^  ^ 
The  Sylvian  vessel  is  most  frequently  involved. 

Pathology. — Location. — The  statistics  t*f  I^hert,  Durandp  Bartho^,^-^ 
(collected  hy  (^ lowers),  and  Osier  combined  show  the  following  t»*^^ 
quency:  middle  cerebral,  29  per  cent.;   basilar,  20  per  cent.;  inter^^^ 
carotid,  14  per  cent.;   anterior  cerebral,  8  per  cent.;   anterior  <*Off^. 
municating,  6  per  cent.     They  are  somewhat  more  frequent  on    tfir 
left  side,  in  20  per  cent,  are  multiple,  are  usually  succulated,  *»f  tit*. 
siise  of  a  pea  or  walnut  (rarely  large  as  au  egg),  and  are  genuine  anett j^ 
ysnis  iiivolvirig  all  coats. 

Symptoms. — Symptoms  may  be  absent  until  rupture  oc*cursi,  TheMr 
are  (a)  ffcneral,  as  heada^^he,  which  is  the  most  common  sign,  or  a^r^ 
vuhhnSj  wliieh  result  from  aneurysm  of  the  Sylvian  branch;  optic 
neuritis  is  rare;  a  systolic  murmur,  neuralgia  or  epileptiform  j>ei?ures 
may  be  noted,  (b)  They  may  be  loccU;  according  to  their  locaiioOt 
hemianopsia,  paralysis  of  the  ocular  nerves,  impairment  of  sniell* 
hemiplegia,  optic  neuritis  (extension  of  inflammation  from  the  i!siit^}» 
aphasia^and  symptoms  referable  to  the  pons  or  medulla  may  l>e  »otr«- 
Rupture  occurs  in  75  per  cent,  of  cases;  (i)  into  the  meninges  or  (ii) 
into  tlie  brain  substance  or  ventricles,  from  which  deiith  result-'  5n  ^ 
few  hours  or  days;    healing  has  been  observed. 

Diagnosis. — Rnpturv  is  often  the  first  symptom,  and  difrenmtiiUit>'^ 
from  hcTuorrhage  is  therefore  necessary.  A  general  cerebral  heraoi*' 
rhage  in  a  young  individual,  with  a  historj^  of  trauma,  hean  disea^^ 
or  syphilis,  is  rather  suggestive  of  aneurysm,  especially  when  the  locr^* 
tion  is  basilar.  If  symptoms  have  been  present,  they  are  oft^n  those 
of  a  basiii  tumor;  syphilis  (r/.r..  Cerebral  Syphilis)  and  t  ^ 

causes  of  tumor  and  aneurysm,  but  iodides  and  mercury  ii        ^     f* 
not  beneficial  in  aneurysm.     The  murmur  is  suggestive  but  is  m^ 
and  may  be  ftjund  in  tumors  which  compress  vessels  or  in  very  m^ 
cular  brain   tumors.     The  location  of  the  aneurysm  is  impoiu^nt; 
they  are  most  often  embolic  in  the  Sylvian,  and  specific  in  the  hird\r 
artery.    Loss  of  sight  io  an  eye,  sometimes  with  impairment  of  ^U'fli 
rather  indicates  aneurysm  of  the  anterior  cerebral  or,  if  the  eye  muscle 
are  paralyzed,  of  the  internal  carotid  artery.     Oculomotni 
without  loss  of  vision  suggests  aneurysm  of  the  posterior 
eating  artery.    Some  cases  closely  resemble  arterial  thromi 

Treatmeat. — The  indications  are  the  same  as  in  aortic  «,    - , 
(q,t\)  t^iz.,  rest  and   iodide.**.     Surgical  intervention    is  oceasionaMt 
opportune,  as  ligation  of  the  carotid. 
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Vm.  Sinus  Thrombosis. 

The  marantic  form  was  known  to  the  oldest  authors,  while  Aber- 
»mbie,  von  Dusch  and  Bright  described  the  pyaemic  form.  Lebert 
554)  diagnosticated  the  first  case  and  with  Tonnel^  built  up  its 
ileal  recognition. 

Etiology  and  Pathology. — ^There  are  two  varieties,  in  which  prac- 
%\\j  all  cases  can  be  placed,  (1)  the  marantic  and  (2)  the  inilam- 
itory  types. 

1.  Marantic  thrombosis  of  the  sinuses  and  veins  is  the  primary  non- 
lamnuUory  type,  due  to  altered  blood  states  and  weakened  circu- 
ion.  It  occurs  (a)  in  children  mostly,  especially  in  the  first  six 
mths  of  life,  and  after  acute  infections,  but  particularly  after  infective 
irrhoeas;  (b)  less  frequently  in  the  aged  from  weak  heart  and  venous 
sis;  (c)  in  cachexia,  from  cancer,  gout  and  tuberculosis;  (d)  in 
•  anaemia  of  pregnancy  and  in  chlorosis  (Sollier,  Bollinger,  Konig, 
cklers  and  Kochel);  (e)  compression  of  veins  or  sinuses  as  by  tumor, 
■rare.  Its  most  frequent  site  is  the  superior  longitudinal  sinus, 
«cially  in  children,  because  the  sinus  is  fixed,  its  lumen  is  triangular 
I  irregular,  crossed  by  trabeculae  and  compressed  by  the  Pac- 
onian  granulations;  the  tributary  veins  empty  against  the  current 
Jhe  sinus,  the  veins  ascend  and  their  stream  is  very  weak.    Gowers 

[eves  that  thrombosis  in  veins  entering  the  superior  longitudinal 
as  may  cause  hemiplegia  in  children.  Experimentation  seems  to 
Av  that  simple  slowing  of  the  current  is  not  sufficient  for  coagulation, 
1  that  the  vessel  wall  must  be  altered;  Bollinger  holds  that  in  chlo- 
is  there  is  fatty  degeneration  of  the  endothelium.  In  the  aged, 
frantic  thrombosis  rather  elects  the  cavernous  or  transverse  sinus. 
^e  older  the  antemortem  clot,  the  lighter  is  its  color,  and  the  more 
^nated  and  adherent  it  is  to  the  sinus  wall,  wherein  it  differs  from 
^  reddish,  loose  and  separable  postmortem  clot.  The  marantic 
^t  may  be  total,  occluding  the  vessel,  or  may  be  partial.  It  may  be 
^^Jl,  or  may  fill  the  whole  sinus  and  enter  the  tributary  veins  which 
"^  then  seen  as  firm  cords  over  the  hemispheres. 

2,  The  inflammatory  thrombosis,  thrombophlebiti.s,  is  secondary  to 
^^ase  near  the  sinus;  as  (a)  ear  disease,  chiefly  chronic,  sometimes 
■^te,  suppurative  otitis  media,  caries  of  the  bone  (Fuchs),  sometimes 
Philis,  tuberculosis  or  cholesteatoma.  Infection  from  the  ear  reaches 
^  3iQus  by  (i)  infecting  the  mastoid  cells,  which  infect  the  transverse 
^^s;  (ii)  by  the  passage  of  the  virus  from  the  middle  ear  to  the 
^Us  by  infecting  small  communicating  veins  (Politzer)  or  (iii)  its 
^^sage  along  the  petromastoid  canal  (Voltolini).  In  81,G4S  ear 
■^  reported  by  Hessler,  116  fatalities  occurred,  of  which  34  per 
;^t,  was  meningitis.  It  may  be  secondary;  ib)  to  acute  infections, 
^4 otitis  media;  (c)  to  sepsis,  puerperal  fever,  pyjvmia ;  (rf)  to  trauma, 
^berculous  meningitis,  erysipelas,  disease  of  the  orbit,  nose,  gums, 
^i  face.     The  most  common  sites  are  the  transverse,  petrosal  and 
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cavernous  sinuses,  whence  it  may  extend  to  their  branches.  The^ 
is  pnriforiQ,  fcetid,  soft,  discolored  and  contains  pyogenic  orgaiiia 
the  process  is  frequently  associated  with  meningitis  and  brain  abiwji 

In  both  types,  brain  changes  may  result,  as  trdema, 
softening  of  the  cortex.     Most  fref|uently  the  thrombosis  i  | 

suggillations  in  the  pia,  bloody  imbibition  of  the  bmin  or  redde 
of  the  cerebrospinal  or  ventricular  fluid  may  occur.  Puluioi] 
infarcts  occur  in  50  per  cent,,  and  are  simple  or  septic  accordio| 
the  type  of  tliromliosis. 

Symptoms  and  Biagnosis. — Clinical  signs  may  be  absent  or] 
scurecl  by  the  primary  affection.     Diagnosis  depends  upon  sig 
(1)  extra-  and  (2)  intracranial  venous  stasis. 


Fio,  .M». 


VCMr.rACMC.ANT. 


I 


y. 


Vt!*A  ^v«Mt  ir^. 


rmnUM 


VimgTiun  •Uttwing.  Oi#»  POQiif«tioii«*  ut  llie  tr»o«vtr»  «iul  c«v«rDO«i*  »iiiwMa  ll#*b»' 

1^  Extracranial  Stasia. — (a)  In  thrombojsis  of  the  supirior  I 
tudinnl  sinun,  stasis  in  the  nasal  veins  is  often  sbovn  bv  ef 
(connection  through  the  foramen  c«eeumj:   thii«  vfms  fii^  oWitcd 
von  Dusch.    It  is  an  effort  of  nature  to  deplete  the  cerebrml  cooj 
Gerhardt  observed  cyatiOit'ut  in  the  anterior  front&l  xtins  mud 
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ecially  in  children,  in  the  temples  between  the  great  fontanelle 
I  ear  (by  way  of  the  emissaria  Santorini  through  the  foramen 
ietale).  (Edema  is  often  absent  in  chlorotic  thrombosis.  Sweats 
r  the  forehead,  head  and  neck  (Fritz)  are  of  uncertain  diagnostic 
lie.  (6)  In  thrombosis  of  the  cavernous  sinus,  stasis  develops  in  its 
mtaries,  producing  exophthalmos ,  oedema  of  the  lids  and  conjunctiva 
na  ophthalmica) ;  retinal  stasis,  more  rarely  choked  disk  (Milligan) 
retinal  thrombosis  (Bouchut),  results  from  congestion  of  the  vena 
itralis  retinae.  Sometimes  oedema  of  the  forehead  results  from 
sis  in  the  vena  facialis  ant.  Epistaxis  is  rare  (Stager),  (c)  In 
'ombosis  of  the  lateral  sinus,  a  hard,  tender  oedema  behind  the 

(Griesinger)  and  in  the  neck  (communicating  with  the  posterior 
•icular  vein)  occurs  in  over  50  per  cent,  of  cases.     Occasionally 

swollen  thrombotic  internal  jugular  vein  may  be  felt.    The  external 


Fio.  60. 


VEINS  COMMUNICATING  THROUGH 

— THE  PARIETAL  FORAMEN  WITH 

THE  EXTERNAL  SKULL  VEINS. 


CONFLUKN8 
SIN. 


VENA  JUOUI.INT. 


LpuV>e'»  tliaKrum  MhowiiiK  the  ronnectionH  of  the  superior  longitudinal  Minus  with  the 
external  veinw. 

vlar  frequently  collapses,  or  if  the  internal  jugular  is  thrombosed, 
>ecomes  overfilled  (Gerhardt).  In  33  per  cent  the  disk  is  hyper- 
ic,  and  in  another  33  per  cent,  there  is  choked  disk  (Jansen) 
m  complicating  abscess  or  meningitis,  id)  In  thrombosis  of  the 
us  petrosus,  the  signs  are  conflicting  and  Gowers  questions  whether 
'  are  distinctive. 

.  Ihtraeranial  Stasis. — Progressive  clouding  of  the  mind,  delirium 
idults,  convulsions  in  children,  conjugate  deviation  of  the  eyes  and 
d,  stiff  neck,  vomiting,  headache,  irregular  pupils,  nystagmus  or 
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strabismus  are  noted.     Hemiplegia  and  sensory  symptoms  are  uca- 
sionaK     Bilateral  symptoms,  as  paruplefjia,  are  due  to  the  involvemNii 
of  the  veins  in  hotli  lieuiispheres  or  more  often  to  iiieningiti-^.     Bourhui 
thought  that  anteniortem  convulsions  in  children  were  often  tlirom- 1 
bntic  in  origirL     It  will  he  seen  that  many  nf  the^se  svTUpltun,^  n^^mW<*  j 
the  hifdrcnriphahnd  (  Marshall  Halh  of  brain  anaemia.     The  font»tieU«*' 
sunken   at  first  in  infantile  diarrhtea,  nray  later  lie<'ome  prominent  I 
(Increased  cerebrospinal  fluid).    Sometimes  in  chlorotic  thromlH>si^th<?j 
process  may  extend  to  the  vena  Galeni  magna^  prmhirhi^  hvtiro-j 
i-ephahis   ifiternus   and    resulting  in    early   stupor,  coma  anil  dciitw.] 
Irritation  or  paralysis  of  tiie  third,  fourth,  and  sixth  nerves  mav  tX't'ur 
because  of  their  intimate  relation  to  the  cavernous  sinus;  invobT»i<*^>M 
of  the  first  branch  of  the  fifth  nerve  may  result  in  ophthalmiu  neur*H 
j>aralytica.     Rarely  is  there  paralysis  of  the  hypoglossus  and  i*pin*lf 
accessory. 

Other  sjpnptonui  are  those  of  the  causal  affection.  The  temjxTfttur^j 
is  often  nornuil  in  the  simple  variety,  or  high  in  the  death  agotjy.  ll^j 
pulse  is  slow  at  first  and  rapid  later.  The  throral^ophlebitic  variftyl 
is  usually  attended  by  fever,  chills,  sweats,  diarrha'a  iin<l  other  .<^*"^| 
manifestations. 

DiffereniiaJlon   from  meningitis  iq.v,)  and  brain  al>9eeas  (f«*»)|^. 
often  impossible;   the  cause,  the  extracranial  stasis,  and  e^ndencf^  *'' 
sepsis  are  of  diagnostic  importance.     Korner  held  that  metiiM/u^ 
occur  in  the  bmgs  from  sinus  thrombosis  and  in  the  I  wines  and  joi^**^] 
from  mastoid  caries. 

Prognosis* — The  prognosis  is  almost  always  unfavorable;  Je*^'*! 
occurs  in  the  second  week,  or  possibly  later.  A  few  mujveries  frw® j 
both  types  are  on  record.  Ix>cal  atrophy  of  the  Urmri  has  resuMj 
after  recovery  from  the  marantic  t\7*e. 

Treatment. — Frophijlajch  relates  chiefly  to  the  otitic  variety,  l»n'»i^^ 
*hscharges  from  the  ear  are  much  too  lightly  regHitleii  by  thr  iaJtJ' 
In  marantic  ihromhosis  stimulation  and  avoidance  of  con^trierian  <>' 
the  neck  are  the  chief  indications.     In  aeptic  ttfpi\^     i  -a  is  hub- 

cated;  recoverv  is  most  likelv  when  there  is  earlv  di,  ,in«l  W^ 

c»peration.    Opening  and  packing  the  lateral  sinus  was  tirsi  pTfortn*^^ 
by  Zaufal  in   1.S84,     lie  also  recommended  ligature  of  the  ju|f'»'*^ 
vein,  w^hich  was  first  performed  by  Thersley  and  Lane  in  1888.  K<* 
CO  very  occurs  in  50  per  cent,  of  operated  cases  and  in  72  per  <*«?1J*' Z''  l 
Mace  wen's  series.      Recovery  has  occurred  even   with  cMjiuplitii*'*?  J 
lung  abscess  (Ballance).     Gravitating  pharj^ngeal  alisce^s  and  t^**^] 
diiral  f(X*i  also  nece*tsitate  surgical  interference. 


IX.  Infantile  Cerebral  Paralysis. 

(\rehral  infantilt  fmhtj  is  clas.sed  under  cinuilatory  dijjcs^a^  bf«»'^ j 
of  tlie  fre(|iient  etiological  hemorrhage,  embohsm  and  thromfc^l 
Pathologically  it  is  sometime.^  desi'ril>ed  uniler  enrephalitii,  «d<<''^*| 
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K)reneephalia.  Clinically  it  is  variously  classed  according  to  the 
linant  syndrome,  hemiplegia,  diplegia,  Little's  disease,  paraplegia, 
iathetosis,  and  athetosis.  The  disease  is  a  clinical  picture,  but 
I  varying  etiology  and  pathology.  Osier,  Sachs,  Strumpell,  Freud 
Rie  have  contributed  most  valuable  monographs. 
tie  Hemiplegic  Form. — ETiOLOGy. — It  is  equally  frequent  in  either 
Most  cases  occur  in  the  first  year,  Gowers  finds  60  per  cent, 
le  first  two  years,  75  per  cent,  in  the  first  three  and  88  per  cent,  in 
first  five  years  of  life.  Infections,  as  scarlatina,  measles,  less  fre- 
itly  variola,  pertussis,  or  diphtheria  are  apparent,  and  heredity, 
emal  syphilis  or  trauma  are  doubtful,  causes.  The  causes  may 
•ate  before,  during,  or  after  birth.  The  pathology  is  considered 
er  the  next  type. 

yMPTOMS. — (a)  Initial  symptoms,  present  in  66  per  cent.,  are 
re  in  character,  consist  of  fever,  vomiting,  convulsions,  delirium 
coma,  and  last  from  a  few  hours  to  several  days,  sometimes  longer. 
Tulsions,  present  in  50  per  cent.,  are  often  unilateral  and  are  usually 
med  by  coma.    In  33  per  cent,  of  cases  the  onset  is  insidious.    (6) 

paralysis  (hemiplegia)  usually  develops  when  consciousness  re- 
s.  It  is  more  frequently  right-  then  left-sided.  The  lower  face 
ivolved,  but  usually  soon  improves,  the  leg  improves  more  than 
arm  and  hand,  and  the  paralysis,  at  first  fkiccid,  soon  becomes 
iic  and  is  usually  permanent.  In  general  it  resembles  adult  hemi- 
ia  (See  Next  Stage).  Sometimes  the  eye  muscles  are  involved, 
hemianopsia  may  be  noted.  Although  the  tactile  and  stereognostic 
e  may  be  somewhat  reduced,  sensation  is  but  slightly  implicated, 
luse  the  other  hemisphere  compensates,  (c)  The  residual  symp- 
'  are  the  same  as  in  adults,  with  some  exceptions;  the  paralysis 
oastic  (spastic  infantile  hemiplegia,  Heine)  but  also  atactic  and 
lotic.  Because  is  occurs  in  the  young  growing  body  and  brain, 
ked  trophic  changes  or,  at  puberty,  retarded  development  appear, 
lection  is  retarded  or  actual  idiocy  results,  and  epileptiform  seizures 
common.  Contractures  are  frequent,  the  reflexes  are  increased, 
the  gait  is  somewhat  impaired,  the  foot  dragging.  In  rudimentary 
nes  frustes)  or  benign  cases,  the  paralysis  may  almost  disappear 
,  after  months  or  years  may  be  so  replaced  by  epileptic  seizures, 
iathetosis,  hemichorea,  hemitremor  (described  under  hemorrhage) 
emihypertonia  (rigidity  with  but  little  paralysis)  that  the  paresis 
lily  escapes  recognition.  Aphasia  is  rarely  lasting.  It  must  be 
lied  (a)  that  reflex  aphakia  is  very  common  in  childhood  from 
r  or  digestive  diflSculties;  (6)  that  the  brain  readily  compensates 
lildhood;  (c)  that  permanent  aphasia  indicates  great  or  total  loss 
ttelligence.  Trophic  changes  are  in  part  a  moderate  atrophy  and 
irt  lack  of  later  development,  though  seldom  so  marked  as  in  the 
il  type  of  paralysis.  They  are  noted  in  the  extremities,  body^ 
^times  the  face  and  in  the  skull  which  often  thickens;    they  are 

common  in  porencephalia  {v.  ?*.).  Epilepsy  increases  in  fre- 
ey  after  the  paralysis,  and  is  rated  at  from  13  per  cent,  to  even 


i  per  cent..  ^^  .  ^  vs  n«t       ,^^ntftry  P*7;vt>e.  ^"^  ""^- 1  i 


Uke  a  vertigo,  "-ousness.    W  -^^  at  the  ^  a. 

to  disappear  belN  difi^^e" 

'    DlAGNOSis.-'l^^    ^     Uon.yeUns)• 
from  tV>e  sp"^»^  *>^^ 
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bemorrhage  rarely  results  from  hereditary  syphilis.  (6)  Vessel  disease 
(18  per  cent.)  may  be  arterial  (thrombosis,  embolism  or  hemorrhage) 
or  venous  (in  the  cortical  veins,  Gowers).  (c)  Striimpell  advanced  the 
-^riews  of  Vizioli  and  Marie  that  dctUe  encephalitis  in  the  motor  cortex 
(poliencephalitis)  causes  the  acute  onset,  an  argument  largely  based 
on  analogy  (poliomyelitis  in  children),  though  seldom  verified. 

Chronic  Lesions. — ^The  most  important  are  diffuse  lobar  sclerosis, 
a^nd  porencephalia,  which  are  peculiar  to  infantile  brain  palsies:    (a) 
Z>  £Jfuse  lobar  sclerosis  and  atrophy  of  the  brain  occur  in  55  per  cent. 
(CI>sler).    The  meninges  are  normal  or  somewhat  thickened.    About 
tht^  atrophic  areas  and  in  the  ventricles  the  cerebrospinal  fluid  is 
inoreased.     One  or  both  hemispheres  may  be  involved  but  usually 
uxi^^ually.    The  lobe  affected  is  shrunken,  hardened,  leathery  and  the 
wHite  matter  is  decreased,  while  the  gray  seems  increased.     The 
coDiiroIutions  are  much  wasted  and  are  smooth  or  "worm  eaten." 
The  nervous  tissue  is  wasted,  the  neuroglia  increased,  and  the  blood- 
vessels tortuous,  somewhat  thickened  and  their  perivascular  lymph 
spaces  widened  five-  or  six-fold.     The  nature  of  the  initial  lesion  is 
disputed;  it  is  thought  to  be  encephalitis  (Boumeville),  poliencephal- 
itis  (Striimpell)  and  embolism,     (b)  Porencephalia  (Heschl,  1859)  con- 
sists of  loss  of  brain  substance,  and  cavity  formation.    It  occurred  in 
26  per  cent,  of  Osier's  cases.    The  nature  of  the  initial  lesion  causing 
porencephaly  is  a  matter  of  doubt;   it  is  ascribed  to  anomaly  of  de- 
velopment (agenesis),  inflammation  (encephalitis  or  meningo-enceph- 
*litis),  trauma  (during  labor  or  to  the  uterus  during  pregnancy)  or 
^^yBtnic  necrosis  (Kundrat);    the  latter  is  the  most  widely  accepted 
^e^.   It  is  most  frequent  in  the  distribution  of  the  Sylvian  or  occipital 
^^^ssels.    Most  often  it  is  congenital  and  then  the  convolutions  radiate 
^na  the  defect,  while  in  those  cases  resulting  post  naium,  the  con- 
^lutions  stop  short  of  the  defect  "as  though  cut  off."    Bourneville 
y^d  Sollier  hold  that  the  congenital  type  communicates  with  the 
lateral  ventricle,  while  the  acquired  form  does  not.    Sixty-six  per  cent. 
'*  bilateral  and  somewhat  symmetrical,    (c)   The  hypertrophic  nodular 
fcfcww  described  by  Bourneville  consists  of  multiple  discrete  prom- 
J^CDt,  often  umbilicated  nodes,  the  size  of  a  quarter  or  half-dollar. 
They  are  overgrowths  of  the  neuroglia. 

Symptoms. — Diplegic  cases  are  half  as  frequent  as  the  hemiplegic. 
^jeud  describes  the  following  forms:  (a)  General  rigidity,  or  Little's 
^'jsease,  33  per  cent,  of  which  is  caused  by  asphyxia.  The  main 
^racteristics  are  (i)  predominance  of  the  rigidity  over  the  paresis, 
*^d  (ii)  predominance  of  the  leg  paresis  over  that  of  the  arms,  the 
Averse  of  adult  cerebral  paralysis  (hemorrhage  occurs  most  often 
^W  the  leg  centres).  Convulsions  often  usher  in  the  symptoms, 
^ch  appear  after  birth  or  a  few  months  later.  The  rigidity  is  general 
"'It  most  conspicuous  in  the  flexors  and  adductors,  leading  to  unusual 
postures.  The  face  is  slightly  involved,  the  maximum  manifestation 
Wg  spasm  of  the  mouth;  in  rare  cases  the  child  cannot  nurse  or 
swallow.     Speech  is  slow  in  development  and  stuttering  is  common. 
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Fig.  r.l. 


In  33  per  rent,  the  head  cannot  be  lifted  or  the  trunk  flexed;   th 
due  to  involvement  alstj  of  the  nnerossed  pyramidal   tract'i 
arms  may  he  hut  sh^htly  paretic,  but  the  legs  suffer  exten.sor  ,s[      _ 
on  njovenientt  jirH!  the  toes  turn  down   (talipes  equinus  or  equiVio 

varus).    The  eliild  learns  to  walk  la  t«^ 
if  at  all,  beeause  of  the  adductor  ri|ri<l' 
ity,  vvliich  may  even  cause  crossir^'    of 
the  legs.     The  reflexes  are  greatlv  i  »* 
ci-eased.     The  intellect  is  somewl^^t 
affected  in  6G  per  cent,,  but  niitrifi^^" 
in    the    paretic  members  is  usua  1  Iv 
intact.    Later  epilepsy  is  uiicouimc^i'. 
The    paresis    may    regress    and    t  Ije 
mind  improve,  but   the  legs  rem^ifl 
spastic.      (h)   Paraplcffir  rigidittj    t^- 
senil)le,st\^e  (a)  except  that  the  ariiw 
are  but  little  or  not  at  all  atfecUHj  jtnd 
the   legs  alone  are  rigid.     Tbf-naiiif 
Little's  disease  is  also  given  to  ihih 
form.    Strabismus  is  common  (40 
cent.)-    Premature  delivery  is  a  fac 
in  50  per  cent,  of  case.s.    \c)  PamplifftA 
is  rare  and  is  referred  to  extra-uten 
causes  or  to  infantile  infections. 
legs    are    rigid    and    paralyzed.     In 
severe  type.s  there  may  be  .^tnibismi 
and    iinbec^ility.      (rf)  While  bilato 
.ifxintic    hemlplrtjia    ^i.spastic  (liplfp»)i 
exists,  the  symptoms  may  riin^  oil  (h 
two  sides.    Alental  degeneration  is fns 
quent;  nystagmus^  convergent  ?itmt>- 
ismiLs   (25  per  cent.)»   bullmr  >yiup 
toms    (Oppenheim)    and   sp€e<'h  i^'- 
volvement   (tiO  per  centj  are  frequent,      {c)   (jcncral  infantilr  thor*^ 
is    also    callefl    '* choreatic    tliplegia";     asphyxia   is  a   factoring' 
per  cent.     Its  cliiiicul  characters  are   (i)  paralysis,  ui)  rigiditT.  '"'' 
chfjrea-Iike  movements  which  are  irregular,  usually  slight  in  tl'^ 
aiul   wide  in   rlistribution.      (f)  In  hilaferal  at hetti^ in,  {W  mmili-'^^ 
jnvolveil  than  in  the  prece«ling  tj^jes.    The  paralysis  may  precnler! 
or  it  nniy  l»e  primary. 

Ftjrins  resulting  from  premature  delivery  are  less  subject  to  ciyw 
vulsions,  athetosis  or  mental  changes,  and  are  more  regressive  ihJ*'" 
those  tine  to  l)irth  trauma  or  later  acquiretl  lesions.  (See  Disw*-*''' 
of  the  Spinal  Cord  for  the  allied  Family  or  Hereditary  Fomis*  *^^ 
Hereditary  [Frie*lreich*s]  Ataxia).  In  all  forms  epilepsy  tm}  "^ 
replace  the  regressing  piiralysis;  (ii)  remain  s<i  pnmiim^nt  that  tbrp*"^' 
ysis  is  overlooked ;  (iii)  paralysis  may  appear  only  after  years  of  epil^fp?; 
or  (iv)  may  not  appear  at  all,  ** cerebral  paralysis  without  paiidW- 


i3i|»a*«l»t'  puruplt^i^ia,  cnmi^'Wiiigi^l  (>n»Kri**isH*» 
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Diagnosis. — ^The  diagnosis  cannot  always  be  made  at  once,  although 
ter,  characteristic  symptoms  develop  and  leave  little  diagnostic 
flSculty.  Separation  from  the  family  spastic  paralysis  {q.v.)  may  be 
flScuIt  or  impossible.  As  a  rule,  aside  from  disease  of  the  spine 
liich  compresses  the  cord,  confusing  spinal  cord  disease  is  very 
re  in  children. 

Treatment. — Therapy  is  most  unsatisfactory.  In  the  initial  stage, 
•nvulsions  may  be  treated  by  chloral  or  inhalation  of  chloroform. 
>ine  regression  in  the  paralysis  is  frequent,  but  the  hemiplegia,  mental 
langes,  and  epilepsy  are  incurable.  Marked  improvement  can  be 
:pected  in  the  syphilitic  cases  alone.  Orthopedic  devices  are  valuable, 
he  resulting  epilepsy  is  usually  intractable,  and  bromides  are  of 
Ltle  avail.  Flechsig  advises  their  use,  in  combination  with  opium. 
Operative  interference  has  been  suggested.  Twenty-five  per  cent,  die 
om  the  operation,  but  the  surviving  cases  seem  to  improve,  especially 
I  regard  to  the  convulsions. 


(G).  BRAIN  TUMORS. 

Etiology  and  Pathology. — Eichhorst  found  brain  tumors  in  \  of  1  per 
3nt.  of  his  cases.  Sixty-six  per  cent,  of  tumors  occurs  in  the  mafe  *ear, 
specially  glioma  and  tubercle,  while  sarcoma  occurs  equally  in  the  two 
jxes.  Age.  In  the  first  decade,  18.5  percent,  of  cases  is  observed;  in  the 
K?ond,  14  per  cent.;  third,  20  per  cent.;  fourth,  18.5  per  cent.,  and 
I  the  fifth,  14  per  cent.  (Gowers).  The  causation  is  that  of  neoplasms 
1  general,  as  developmental  errors,  granulomata,  metastatic  growths, 
id  parasites.  Trauma  is  a  certain  but  infrequent  cause ;  it  may  clearly 
luse  growths,  especial  y  glioma,  but  may  act  as  the** agent  'provocateur'' 
I  gumma,  sarcoma,  osteoma,  tubercle  or  aneurysm.  The  author  has 
jcn  endothelioma  of  the  dura  develop  years  after  and  directly  at  the 
?at  of  an  unhealed  skull  fracture.    Syphilis  may  induce  sarcoma. 

Classification.— C7a.?*?^ca/w)w  is  difficult. 

1.  The  Infectious  Granulomata. — (a)  Tubercle  constitutes  50  per 
?nt.  of  cerebral  tumors,  50  per  cent,  being  found  in  the  first,  and  75 
er  cent,  in  the  first  and  second  decades  (Gowers).  The  subject  is 
sually  poorly  nourished,  and  often  exhibits  lung  changes;  33  per 
mt.  occurs  in  the  cerebellum,  33  per  cent,  in  the  cerebrum  and  the 
;mainder  in  the  pons,  central  ganglia,  crus,  medulla  and  corpora 
uadrigemina.  With  equal  fre(]uency  they  are  single  or  multiple,  and 
lay  number  even  20  or  80.  They  originate  from  the  meninges  or 
essels  of  the  brain  substance,  and  are  firm,  rather  rounded  tumors, 
ith  grayish-red  periphery  and  yellow  caseated  centre.  Tubercles 
mge  from  the  size  of  a  pea  or  walnut  to  that  of  an  egg  or  of  the  fist, 
om  fusion  of  many  small  growths.  They  grow  along  the  lymph 
?ssels,  cause  vascular  thrombosis,  present  the  degeneration  of  tubercle 
F  other  tissues,  and  may  be  shelled  out  of  the  brain  tissue,  which  is 
impressed  and  atrophied,  but  neither  infiltrated  nor  softened,     (b) 
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(htnimata   (see    BuAiN    Syi'HILIS)    occur    far    more   fret|uentl\  tbn 
^tuti.Htifs  indicate^  for  they  respond  to  trciitincnt  and  often  tliAappear 
spontaneously.     In   the  adult  they  are  the  most  eommon  tyiie  of 
tumor.      They  are  most  frecjuent   hi  the  cerel»ral   hemUphcrr<  &n<t 
pons,  and  are  rare  in  the  ccrehelkim  and  central  ganglia,    Thmiitlnhn 
are  most  often  the  size  of  a  pea  or  hazelnut,  larger  din^etl>ion^  Jirt 
observed.    Their  centre  is  yellow-gray,  and  their  i>eriphery  i^  raldUh- 
gray,  gelatinous,  rich  in  cells  and  ultimately  cicatricial.     GunnnaU 
are  usually  multiple.    The  adjacent  brain  tissue  is  not  infiltratiMl.  biit. 
commonly   softeneti  and  ronipressed.      Microscopically  they  tlo^V 
resemble   tubercle,     but   Virchow   described   them   a*s   inort»  rnwln^i 
angular,  irregular,  more  distinctly  connet*ted  with  the  dura  eveii  win 
deeply  locateil,  more  gelatinous  and  leas  caseated.     Tulierc^le  ImeiW* 
are  not  always  found  in  unmistakable  tubercles,  and  '^  it«^ 

.sometimes  niiiiary  in  size.    Both  forms  have  Ix^n  confn-'  nvt  c*- 

mycosis. 

2.  Nemro-«pith©lial  Growths* — (a)   Gliomn  constitui*  -  ^->   y^i   »*•  -  - 
of  brain  growths;   50  per  cent,  occurs  in  the  hemispheres.  rspfHinlly 
the  cortex ;  25  per  cent,  in  the  cerebellum,  and  the  balance  in  thr  t  r 
ganglia,  pons,  ntedulla,  crus,  and  corpora  quadrigemina.    The}  ^ 
more  frequently  in  the  brain  than  in  the  cord  or  retina^  to  which  thi 
structures  they  are  peculiar.     Gliomata   are  usually   iW  per  t-ea 
single,  an<l  are  seen  most  frefpiently  in  adults  (first  to  twentieth  y«** 
20  |>er  cent. ;  twentieth  to  fortieth  year,  50  per  cent. :  fortieth  to  si- 
year,  25  per  cent.,  Gowers).     Some  classify  glionui  with  san 
Gliomata  originate  largely  in  the  gray  substance,  which  they  sn  elo.*** 
resemble  in  tint  that  detection  is  difficult  at  operation,  or  indeeil 
autopsy,  where  secondary  hemorrhage  or  softening  in  them  niny     t  »< 
ceni fused  with  primary  hemorrhage.    Cases  formerly  called  brain  hvj»^  -  r- 
trophy  were  probably  gliomata.    Their  sixe  varies  from  that  of  a  f>«--^> 
almost  to  that  of  a  hemisphere.    Glioma  infiltrates  without  sliarj)  d^^ 
niarkation  rather  than  compresses  the  brain  tissue,  and  iloes  not  Ujrwt^i 
adiiesions.     The  cells  resemble  the  neurogliar  structure  and  nsmill^ 
have  round  or  oval  nuclei,  although  Klebs  found  ganglionic  cells.  Their 
processes  are  fine;    numerous  and  branched  delicate  baruMike  linr-*' 
result  from  fiber  degeneration,    ih)  The  rare  cerehroma  of  Hayrm  «»-* 
heltl  liy  Mrcliow  to  be  heterotopic  gray  matter  in  the  wliitr  •■  * 
(r)  Advftoma  (jf  the  pineal  glam!  and  hypophysis  may  be  bron- 
this  headuig  as  also  may  (rf)  growths  from  the  plexuses,  and  \e)  nft*" 
romata. 

3.  Connective  Ti«sue  Tumors. — (a)  Sarcoma  is  the  incwt  Imjuent, 
and  constitutes  20  per  cent,  of  brain  tumors;  it  may  *levi»lop  i'» 
the  meninges,  periosteum  or  vessels.  It  is  most  common  in  a^'ili-^* 
Though  it  infiltrates  more  tlian  tubercles  or  gummata^  it  doc5^If*^ 
ihan  would  be  expected.  Many  are  well  demarked,  and  cnune  more 
softening  than  infiltration.  Its  structure  and  degenerations  anMb*** 
of  sarcoma  elsewhere.  Though  it  is  most  commonly  sin^-  ' 
multiple  sarcomatosis  is  sometimes  enc(»unter»'d     ]"i:di .t !                  *' 
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,  cylindroma  (Billroth),  angiosarcoma  and  melanosarcoma  are  but 
eties.  The  sand  tumors  (psammomata)  of  the  pineal  gland,  Pac- 
inian bodies  and  choroid  plexus  are  sometimes  described  as  angio- 
c  sarcomata.  The  "pearly  tumors"  (cholesteatomata)  are  formed 
at  endothelial  cells.  (6)  Benign  connective  tissue  growths  (lipoma, 
ama,  and  osteoma)  are  yery  infrequent. 

Metastatic  Tumors. — Cancer  is  not  infrequent  (7  per  cent,  of 
n  growths),  especially  from  mammarj'  or  lung  carcinoma,  just  as 
r  suppuration  often  secondarily  involves  the  brain.  It  often  invades 
hemispheres  and  basal  ganglia,  and  may  attain  huge  dimensions, 
e  sarcoma,  it  infiltrates.    Cancer  is  very  rarely  primary. 

Oystic  Tumors. — Cysts  may  result  from  hemorrhage  or  softening, 
sneration  in  neoplasms,  infantile  inflammations  or  defects  (poren- 
iialia),  trauma,  or  inflammation  in  the  choroid  plexus.     Dermoids 

teratomata  are  most  rare.  Parasitic  cysts  occur  largely  in  persons 
veen  the  tenth  and  thirtieth  years;  echinococcus  cysts  may  be 
;le  or  multiple;  they  occur  chiefly  on  the  surface  of  the  brain,  or 
he  meninges,  and  vary  much  in  size.  Cysticercus  cysts  develop 
rtly  on  the  pia  and  arachnoid  over  the  cortex  along  the  sulci,  or  in 
ventricles.  They  occur  in  ^  of  1  per  cent,  in  certain  autopsies, 
iigh  Diamond  (1899)  could  collect  but  8  cases  from  the  American 
•ature;  they  vary  from  the  size  of  a  pea  to  that  of  a  hazelnut,  are 
ally  multiple  (200  in  Snell's  case),  and  contain  clear  fluid  ^ith 
rk  dots,  the  heads  of  the  parasites.  A  fibrous  capsule  frequently 
^lops,  and  calcification  may  occur  later.  The  cysticercus  race- 
iis  may  reach  a  great  size. 

Aneurysms. — Aneurj^sms  have  been  considered  under  diseases 
le  brain  vessels. 

ocation. — The  location  in  Gower's  figures  was: — cerebrum,  42 
cent.;  cerebellum,  25  per  cent.;  base,  11  per  cent.;  pons,  8  per 
-;  central  ganglia,  7  per  cent.;  medulla,  4  per  cent.;  corp.  quad- 
mina,  2  per  cent. ;  crus,  1  per  cent. 

Symptoms. — In  rare  instances,  tumor  is  found  at  autopsy  without 
^ical  symptoms  (latency).  This  is  due  to  location  of  the  tumor  in  a 
lent"  or  tolerant  brain  area;  it  may  occur  in  tuberculous  menin- 
s,  mental  disease,  aneurysm,  cysticercus,  psammoma,  cholesteatoma, 
nieningeal  tumors,  which  slowly  compress  the  brain.  As  a  rule, 
iptoms  result  from  the  following  mechanisms:  (a)  Direct  pressure 
tied  on  the  brain,  which  may  flatten  the  convolutions,  obliterate 
sulci,  force  open  the  skull  fissures  in  children,  absorb  or  j)erforate 
cranium.  Pressure  is  conspicuous  in  growths  of  the  posterior  fossa 
^  by  the  rigid  tentorium,  (b)  Internal  hydrocephalus,  distention 
be  ventricles,  may  follow  closure  of  the  aqueduct  of  Sylvius,  or  coni- 
ssion  of  the  veins,  particularly  of  the  choroid  j)lexus  and  the  vena 
leni  magna,  and  especially  by  tumors  of  the  cerebellum  and  corp. 
kdrigemina.  (c)  The  brain  may  be  softened  by  pressure  on  its  vessels 
>Uveret),  inflamed,  or  hemorrhage  may  develop  (as  in  glioma),  (d) 
titration  or  destruction  of  the  brain  matter  may  result,     {e)  Metun- 
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giihH,  local  as  in  gumma,  or  general  as  in  tubercle,  may  dfvelon,    (P 
Auio-iftfoxicatioH  from  the  growth  is  poi^ible,  as  8Ugge>*ie4i  by  Klipp^l' 
iff)  DistoHioii  of  the  cerebral  or  spinal  ner\*es  (Dinkier,  Mayer)»  maj 
cause  their  degeneration »  or  changes  in  the  posterior  columns  of  th^ 
coril  aiul  its  poslenor  roots. 

The  symptoms  produced  are  general  (diffuse),  and  focal  (local). 

The  ifeneral  symptoms  usually  come  first  in  the  evolntiont  m^^ 
inclurle  the  following: — (a)  Ilradaehc  is  present  in  almost  all  ra?*^' 
is  usually  constant,  with  accessions  (especially  in  the  niorning),  *^ 
general,  rarely  unilateral,  is  severe  and  obstinate  enough  to  k^\i  t  *^^ 
patient  aw^ake  at  night,  is  increased  by  alcohol  exertion  and  coughir^ 
and  rarely  corresponds  with  the  tumor's  site  except  when  the  \mn  ** 
persistently  local  and  the  tumor  near  the  surface.  (Frontal  heathir  ^*' 
often  results  from  tumor  in  the  white  sidistance  of  the  frontal  i»»^^* 
parietal  ureas,  hut  sometimes  may  result  from  tumor  anvwhert%  ev 
ill  the  cerebellum,  which  more  often  is  attended  by  <M;cipitiil  beannr  * 
or  neck-ache/)  Headache  is  usually  referred  to  irritation  of  the  tlu 
lirancbes  of  I  he  fiflh  ruTve,  an  explanation  which  is  not  always  satii>f] 
tory.  It  may  l>e  pidsating  in  aneurt'sm.  \h)  f'hifkrd  ititk  is  the  uic^ 
important  general  syuiptom,  and  occurs  in  SO  to  1)11  per  ci^nt.  It  iiHiri-^- 
of  a  grayish-red  swelling  of  the  disk,  to  even  two  tir  (hree  limes  it^ut^^ 
mal  dimensions,  which  lessens  its  sharpness  of  outline  atul  phv-^m^ 
logical  cupping;  the  arteries  be<H>nie  less  lustrous  and  smaller,  t  t 
veins  tnrgifl  and  tortuous,  extravasations  of  blcMid  and  white  jKitd* 
of  fatty  degeiieration  or  exudatitJii  appear.  (See  Plate  v.  fi|f,  ^'i).  ^ 
develops  in  w€^eks  to  months^  and  is  due  to  increa^sed  intracTAniil  ^^" 
sicnj,  which  causes  mechanical  hydrops  of  the  optic  sheath  ^Schro^^^  i 
Uimj>ler,  Matz,  Schwalbe),or  to  inflammation  from  choking  of  the  v*^*** 
by  toxic  products  (Leber  and  (rowers).  It  is  bilateral  (IK)  jier  tTd^*^' 
altliungh  more  uuirked  on  the  side  of  the  lesion,  is  not  un  earlv  5Vi^r 
toni  and  *iepends  neither  on  the  size  of  the  tumor  nor  cm  il-^  lot"*^^^,. 
h  is  altjiost  always  present  in  gmwths  of  the  cerebellum  and  c 
<^[uadrigemina,  is  less  fretjuent  in  cortical  and  meningeal  Umilizaiti* 
and  is  often  absent  or  appears  later  in  those  in  the  pon^^  medulla, 
Corp.  callosum.  There  is  often,  but  not  always,  h'mitation  of  -  ^^ 
field  of  vision  (scf)tonia  for  color  aufl  lessenetl  acuity  of  nrqmi). 
many  cases  it  develops  into  atrophy,  oftener  still  into  stasia  and  Wi** 
ness,  while  in  some  it  may  regress  or  very  rarely  ret^ur,  H'nmat 
amaurosis  results  from  compression  of  the  optic  tract  or  chiasm 
the  distended  third  ventricle,  (r)  Coneuhlouji  m^cur  in  50  prf  «*^^^Ij. 
are  called  the  **  signal  S)nnptonis,''  by  Seguiu,  and  may  be  groff^'ji* 
general  tome  precede  clonic  convulsions  in  no  special  order;  the  pajr^"  ^, 
react  poorly,  the  skin  reflexes  are  increased  unless  deep  c<ima  drvehi^^  ^ 
the  tendon  reflexes  are  not  suspended,  respiration  is  lalxtreil  and  <^^*^^^^, 
occurs.  Convulsions  are  more  frequently  late  tha  *  *     *-iiii — 

like  the  pfili/ wa/ of  epilepsy,  may  occur,     Jack  <lf' 

to  the  focal  symptoms,    (d)  Vomltttty  is  usually  an  eariy  ftt* 
torn,  indicating  irritation   of  the  vomiting  centre  <it  i--  ^ 
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jal  symptom).  It  is  of  the  cerebral  type,  occurring  without  effort, 
usea,  or  pain,  often  on  an  empty  stomach,  as  in  the  morning,  or  at 
ce  after  eating,  regardless  of  the  kind  of  food  ingested;  it  is  initiated 
sitting  up,  turning  of  the  head,  or  excitement.  Later  the  tongue  is 
:en  coated.  Vomiting  is  closely  associated  with  headache  and  ver- 
;o,  and  is  due  to  intracranial  pressure  or  meningeal  irritation.  It  is 
rely  absent  in  growths  of  the  cerebellum  or  medulla,  is  very  frequent 
disease  of  the  corp.  quadrigemina,  and  occurs  in  25  per  cent,  of 
mors  in  the  hemispheres,  {e)  The  sensorium  is  often  involved. 
he  most  common,  and  sometimes  the  earliest,  change  is  dulness, 
bich  often  deepens  into  stupor  and  coma.  It  is  not  surprising  that 
mors  affecting  the  association  fibers  and  avoiding  the  motor  centres, 
ly  cause  disturbance  of  intelligence,  judgment,  or  memory,  only; 
ly  are  frequently  discovered  at  autopsy  in  the  frontal  or  temporo- 
lenoidal  lobes  in  subjects  committed  to  asylums,  for  psychoses  or 
leral  paralysis.  Hysteria  may  occur  in  subjects  of  organic  brain 
&ase.  (/)  Vertigo  is  often  an  early  symptom;  it  may  be  mere  **giddi- 
s,"  or  it  may  affect  the  labyrinth,  pons,  or  cerebellum,  and  be  a 
se  of  actual  rotation.  It  is  present  in  31  per  cent.  (Mills  and  Lloyd), 
urs  especially  in  the  locations  mentioned  and  as  a  focal  symptom, 
en  the  middle  cerebellar  peduncle  is  implicated,  {g)  Slowed  pulse 
y  result  from  direct,  but  more  often  from  indirect,  pressure  on  the 
5US  fibers  behind  and  lateral  to  the  hypoglossal  nucleus.  The  vagus 
ers  become  accustomed  to  pressure  of  long  standing  and  the  heart 
e  increases.  It  is  often  associated  with  yawning,  hiccough,  Cheyne- 
>kes  breathing,  glycosuria,  or  polyuria.  Cardiac  disease,  chola^mia, 
d  anaemia  must  be  excluded. 

*ocal  Symptoms. — Focal  symptoms  may  be  absent  when  the  disease 
limited  to  **  silent,'*  or  **  tolerant"  areas,  when  the  tumor  does  not 
^troy  nerve  structures,  and  when  vicarious  compensation  by  other 
i^  is  possible.  Focal  symptoms  of  irritation  or  paralysis  may  result 
f'^ectly  from  actual  lesion  of  a  centre  or  its  fibers,  or  indirectly  from 
distance  pressure"  upon  them.  (They  are,  therefore,  most  signif- 
^Txt  when  no  particular  increase  of  intracranial  tension  exists.) 
I-  Frontal  Lobes. — ^l^he  reported  changes  in  mentality  are  much 
bussed;  early  observers,  as  Bernhardt,  claimed  that  mental  changes 
■J^  no  more  frequent  in  frontal  localization  than  in  localization  else- 
*ere.  Many  cases  show  the  symptoms  indicated  above.  Jastrowitz 
Scribes  a  condition  designated  as  moria,  a  dementia  with  character- 
*c  irritability  and  excitement.  A  tendency  to  make  jokes  (Witzel- 
cht)  is  described  by  Oppcnheim.  Psychical  changes,  especially 
ose  developing  early,  justify  a  **  probability"  diagnosis  only.  Allan 
*tr  records  the  first  case  in  which  diagnosis  was  confirmed  by  opera- 
^^i.  "The  two  prominent  characteristics  of  the  mental  state  are 
p'^thy  and  suffering,  which  may  be  associated  or  alternate"  (Church). 
^riy  or  late  mental  alteration  sometimes  follows  other  localizations. 
H)metimes  tumors  in  the  frontal  lobes  are  thought  to  be  in  the  motor 
^leas  from  indirect  pressure  upon  the  latter.    The  head  and  eyes  may 
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fleviate,  an* I  the  neck  and  back  are  sometimes  ri^d*    Brun-'*  ha^  ^' 
cordtMJ   fruiitu!   tujiiors   with  fere!>elhir  ataxia,   which   is  caiisiKl    W 
unequal  iirnervaticjn  with  flisturharifc  of  the  sensoriiira  (Oppenhri  »^)' 
or  iuvolvenient  of  the  trunk  centres  (Strumpell).    Some  would  a^*^*^ 
ciate  with  fromal  lesions  a  lack  of  initiative.    The  motor  centres  in    ^'^ 
left  lower  frontal  convolution  may  be  directly  or  indirectly  invol'*'^* 
Bradyphasia  (slow  speech)  is  probably  psychical,  and  differs  from    ^' 
separation  of  syllables  sometimes  seen  in  tumor  of  tlie  pons,    Opp^*^* 
heini  speaks  of  "laryngeal  aphasia/'  in  which  the  patient  mo^'^ 
lips  and  attempts  to  speak,  but  finds  the  voice  lacking. 

2.  Motor  (^jrtex. — (a)  Jack:ionian  convnhiofis  are  often  (SO 
cent.)  dissociated,  and  follow  a  given  setjuence  (see  CoRTEX  Lot'AlJf  ^^ 
Tlox);    consciousness  is  often  preserved  nmless  the  other  side  of   ^ 
Iwdy  is  involved.    The  convulsions  may  1>e  few,  with  long  intervj 
or  may  run  into  the  hundreds  (17,000  in  eleven  months,  as  rejjorled 
Gowers).    They  may  l*e  preceded  l>y  the  general  con\nihions  de^'ril 
above.     When  the  conducting  fillers  are  destroyed,  they  cannot  <«*•- 
whence  they  may  be  observed  in  the  part  nearest  the  seat  of  gre»r 
damage.    As  long  as  convulsions  are  present,  the  motor  centres  ean^ 
be  wholly  destroyed.    Tapping  the  tendons  or  the  sktdl  may  initio 
spasms,  and  it  has  long  licrn  reci>gnized  that  convulsions  can  sometiir" 
b e  a b o rt e<  I  I >y  c  1  e c t  ric i t }'  J  >y  g ra sp i  n g  t  h e  a r m ,  et c.   (h)(  \}rt icat  pa rah^" 
or  paresis  is  usually  monoplegic,  and  is  associated  with  c^orlical  sjas  j 
It  is  usually  slight  at  first,  for  a  weakness  from  exhaustion  follows  t 
spasms;  later  it  l>ecomes  more  marke«b    I n  some  cases  parr>I  ^ 
hemiplegia)  njay  lie  the  first  sign  uf  tunior»  and  sometimes  m.- 
narrowly  localized,  as  in  the  thumb  uloT»e»  the  four  fingers,  or  ^ 
toe;  pandysis  is  accompanied  by  increased  reflexes,  rigidity,  and  mi*^*'^ 
by  muscular  atrophy.    Surgical  extirpation  has  relieved  both  *pas» 
and  paralysis.     In  infrequent  cases  the  paralysis  may  be  bi! 
when  a  cortical  tumor  near  the  median  line  presses  on  tin 
hemisphere,  or  when  there  are  bibitend  symmetri<*al  growths; 
however,  are  still  rarer,    (c)  Sensory  changes  are  less  frequent,  \w^  "■- 
the  sensory  area  is  larger  than  the  motor  area,  and  extends  poitterm^ ^'' ] 
to  it,  and  it  is  possible  that  sensory  representation  is  bil                T^^J^ 
gjTUs  fornicatus  is  thought  by  some  writers  to  be  the  seai               «'  »«'"»*» ; 
mu.scular  sensibility,)     IIjTJiPSthesia,  esi>ecially  for  tactile  and  in»-*^j 
cular  sensibility  and  para^sthesia,  are  not  rare.    Cortical  pains  are  ni^^ 
Vasomotor  symptoms,  tachycardia,  and  salivation  lalso  in  tumors        ' 
the  frontal  lobe),  are  observed,  but  are  not  l                     ns, 

3.  Parietal  Lobes. — Some  sensory  ^lisn  airly  coinmu^^' 
Incoordinate  movements,  ataxia^  and  athetosis  have  l>een  ohsfrr*-^^ 
Wernicke  observed  a  tumor  in  the  lower  parietal  lobe  wt-*     --:..- 
eye  movements,  and  Weil  noted  incoordination  of  the  r 
the  opposite,  and  of  the  eye^  on  the  same  side  of  the  b 
aphasia,  hemianopsia,  deafness,  and  word  deafness  are  .i. 

4.  Temporal  Lobes. — Symptoms  are  likely  to  lieconfiiscHi  with  tlw*^ 
of  the  contiguous  occipital  lobes;    hemianopsia,  disturbance  ^  ^f^ 
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►vements,  chiefly  toward  the  opf^^r^e  side,  ptosis,  and  agraphia  are 

orded. 

).  Occipital  Lobes. — Hemianopsia  is  the  most  constant  finding; 

"esults  from  any  occipital  lesion  large  enough  to  compress  the  optic 

liation  in  the  white  substance  (Henschen).    Optical  hallucinations 

thought  to  indicate  a  cortical  occipital  localization  rather  than  one 
the  optic  radiation.    Alexia,  optic  aphasia,  and  psychical  blindness 

seen. 

K  Pons. — Focal  may  precede  the  general  symptoms;  they  have 
Ml  enumerated  under  cerebral  localization.  Hemiplegia  with  alter- 
ing paralysis  of  some  of  the  first  eight  cranial  nerves  is  the  most 
amon  type  (in  50  per  cent.).  The  fifth  nerve  may  be  involved  in 
sensory  or  motor  branches.    Foci  in  the  substance  of  the  pons  involv- 

the  sixth  nerve  usually  also  involve  the  third  nerve  of  the  opposite 
5;  foci  near  the  surface  involving  the  sixth  nerve  do  not  involve  the 
rd  nerve.  Sometimes  the  nerves  may  be  involved  without  hemi- 
gia  (25  per  cent.),  but  rarely  without  crossed  motor  irritation  or 
nianaesthesia;  hemiplegia  alone  occurs  in  25  per  cent.  Unilateral 
aor  of  the  pons  may  also  compress  the  opposite  motor  tracts  (para- 
gia  or  diplegia)  and  cranial  ner^^es.  Motor  irritation  is  not  uncom- 
»ii,  as  trismus,  facial  spasm  (Kolish),  and  sometimes  trigeminal 
analgia,  convulsions  in  the  contralateral  limbs,  etc.  Tetanic  rigidity 
•are.  Sensory  disturbance  is  usual,  as  a  result  of  involvement  of  the 
xniscus  and  formatio  reticularis,  and  occurs  as  hemiansesthesia 
Lciata  (in  arm  and  leg  of  one  side,  and  in  the  face  of  the  opposite 
e  when  the  focus  is  low  in  the  pons),  hemianaesthesia  of  face,  arm, 
i  leg  of  the  same  side  (tumor  in  the  upper  pons),  and  anaesthesia  of 
'  or  perhaps  of  both  sides.  Dysarthria,  dysphagia,  difficult  urination 
defecation  and  disturbed  respiration  on  change  of  posture  (Pichler) 
'e  been  observed. 

-  Medulla. — It  is  remarkable  that  not  only  cystic  but  also  solid 
iors  may  produce  no  symptoms  or  only  such  that  localization  in 

pons  or  cord  is  first  suggested.    In  a  small  number  of  cases  only 

the  symptoms  not  ambiguous.  Bilateral  paralysis  of  the  ninth 
twelfth  nerves  with  degeneration  and  atrophy  of  the  lips,  tongue, 
^te,  pharynx,  or  larynx,  is  characteristic,  and  presents  a  picture  like 
>gressive  bulbar  palsy.  Alternating  hemiplegia  is  rare,  but  has  been 
served  in  cases  of  gliosis.  Sensory,  motor,  atactic,  and  nerve  involve- 
-Uts  are  usually  bilateral.  Growths  outside  the  medulla  may  cause 
falysis  of  the  neck  muscles  (spinal  accessory  nerve).  Slowed  or 
>id pulse,  singultus,  embarrassed  breathing,  glycosuria,  and  polyuria 
*  not  uncommon.  Laslett  recently  described  degeneration  in  the 
Jterior  columns  of  the  cord  from  pulling  of  the  medulla  on  the  pos- 
ter cervical  roots,  or  from  toxaemia,  which  was  previously  found 

Batten  and  Collier  (1889.) 

i.  Cerebellum. — Cerebellar  ataxia,  referred  by  Xothnagel  and 
>Wcrs  to  lesions  of  the  vermis  in  80  to  90  per  cent,  of  the  cases,  occurs 
t  half  as   frequently   in    disease   of   the   cerebellar  hemispheres. 
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Oornpreijsioii  of  the  pons,  medul  ^^  corpora  quadrigeiniim,  iind  fifth  *<> 
twelfth  cranial  nerves  is  somewliat  rharaeteristic.  Sach^  n^gard* 
iiivolveineiit  of  the  sixth  nerve  as  almost  pathognoinonif.  Of  ibf 
general  symptoms,  rhoked  ilisk  is  severe  and  almost  invariable;  occi 
pital  headache  and  rigid  neck  are  very  frequent.  Convubiou?*  anr 
common,  and  c»pisthotonos  with  tetanic  rigidity  of  the  IkmIv  and 
extremities  is  most  suggestive. 

9.  Optic  Thalamis.^ — In  most  cases  s|>astic  hemijdegia  rfi^ult^ fn»aJ 
invasion  of  the  internal  capsule;  hemichorea,  hemiathetosis,  liemi- 
anaesthesia  and  Nothnagel's  mimetic  paralysis  are  not  iufmfUt'at. 
Less  common  are  unilateral  convulsions,  forced  movements  \}t  po«^ 
tures,  contralateral  hemianopsia,  paralysis  of  the  eye  mUiKrles,  wid«»* 
ing  of  the  opposite  pnpil  and  monoplegia, 

10.  Corpus  Callosum,— Bristowe  and  others  believe  that  tht'f«4low'* 
ing  symptoms  are  characteristic;  demetitia  (in  90  per  cenf,)»  ab!M»n<i' 
of  initiative  in  speech  and  action,  paraplegia. dysanhria  and  hul  slight 
general  symptoms,  as  choked  disk.  Oppenheim  holds  that  tlii'w  ^^ 
no  distinctive  symptoms. 

IL  Corp.  Qtadrige^una. — ^Oeular  paralyses  (of  the  third  nertri 
are  common,  and  are  sometimes  associated  as  double  ptosis,  and  hil*** 
era  I  paralysis  of  the  internal  recti.  The  pupils  are  usually  freff  !'»{* 
may  l>e  unerjuaL  Oculomotor  paralysis  may  exist  with  cros^ciJ  Iw-ra** 
ataxia  from  involvement  of  the  tegmentum,  or  pressurt^  on  the  ******* 
bellum.  Disturbed  hearing  from  destruction  of  the  upper  lnyer « 
the  tegmentum,  amblyopia,  and  intention  tremor,  are  also  ohserw- 
No  paralysis,  except  of  the  third  nerve,  is  present,  unless  thf  toRW'^ 
extends  beyond  the  corp.  quadrig.  (C)ppenheim). 

12,  Pineal  (tlaxd. — The  symptoms  are  the  same  as  when  (heco^- 
quadrigemina  are  affected »  save  that  the  fourth  and  sixth  nerve**'^ 
involved  more  than  the  third,  and  compression  of  the  p<jns  or  nmlull* 
is  more  common. 

13.  Tt^MORs  at  the  Base. — These  include  bone  tumors,  a neun^iin*, 
hypophysis  growths,  and  those  from  the  nerves  or  meningr:J.  fo)  A' 
the  anft*rior  fossa,  hypophysis  tumors  (see  Acromegaly)  disturb  vi^» 
and  produce  bitemporal  hemianopsia  with  amblviiptH  or  sometiW** 
irregular  or  transverse  hemianopsia.  In  some  instances,  therr  UiW* 
blyopia  of  one  eye  and  hemianopsia  of  the  other.  Usually  thi'rei^^ 
choked  disk,  but  simple  optic  atrophy  is  present.  The  third  nerv^»* 
paralyzed  in  most  cases,  and  sometimes  other  ocular  trunk!*  ttif  w^ 
affected.  Exophthalmos  is  occasional  and  the  growth  n  ^^ 
externally  into  the  eye,  pharynx,  or  nose.  Ijoss  of  smell  <  jm  ^^ 
mental  symptoms  are  also  observed  in  tumors  of  the  anterior  <**** 
(6)  When  they  occur  in  the  middle  fossa,  mental  symptoms  atiJ  ^ 
vulsions  are  less  common.  The  Gasserian  ganglion  may  be  compffJ^ 
and  result  in  neuroparalytic  ophthalmia.  Other  cerebnd  nen'f^.  ** 
the  third,  and  sixth,  sometimes  suffer.  It  must  be  recalled  that « i^"^*' 
elsewhere  may  indirectly  compress  the  liasal  atnietures,  Syphili* ^^ 
.sarcomatosis  may  be  diffusely  basal,     ir)  Lesions  in  thi*  foMfnimf^ 
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simulate  bulbar  palsy.  The  lower  eight  cranial  nerves  may  be 
?ted  and  usually  suflFer  more  readily  and  earlier  than  do  the  pyra- 
%l  tracts;  the  grouping  of  the  cranial  nerve  implication  is  different; 

paralysis  of  the  sixth  nerve  is  rarely  associated  with  the  conjugate 
th  nerve,  as  occurs  when  the  lesion  is  central.  The  seventh  and 
th  nerves  are  often  conjointly  paralyzed  in  disease  of  the  posterior 
I,  and  but  rarely  so  in  central  tumors.  The  symptoms  often  re- 
ble  those  of  lesions  of  the  pons,  medulla,  or  cerebellum. 
iagnosis. — Diagnosis  depends  upon  the  combination  of  focal  and 
sral  symptoms.  Four  general  groups  of  cases  are  encountered: — 
Absolute  clinical  latency;  (2)  general  and  focal  symptoms,  the 
cal  case;  (3)  general  but  no  focal  symptoms;  (4)  definite  symptoms 
ome  brain  disease  but  of  equivocal  significance.  According  to 
ns,  80  per  cent,  of  cases  can  be  detected. 

nalysis  of  the  General  Symptoms. — (a)  Headache  is  suggestive 
n  it  is  severe,  keeps  the  patient  awake,  and  when  the  skull  is  tender 
ercussion  or  pressure  (the  parietal  regions  are  normally  somewhat 
itive).  Its  associates,  as  choked  disk  or  vomiting,  are  equally 
ortant.  Organic  irritative  brain  disease,  as  abscess  or  inflamma- 
f  may  cause  headache,  but  mere  increase  of  intracranial  tension, 
I  hydrocephalus,  need  not  do  so.  Functional  nervous  disease  may 
•e  headache,  as  migraine,  neurasthenia,  hypochondriasis,  hysteria ; 
ay  result  from  eye  disease,  morbid  conditions  of  the  blood  or  intoxi- 
>ns  (uraemia,  gastro-intestinal  disorder,  and  poisoning  by  nicotine, 
m,  alcohol,  or  lead),  and  from  arteriosclerosis.  (6)  Choked  disk 
3  or  90  per  cent,  of  cases  indicates  brain  tumor  (Oppenheim),  and 
^ry  marked,  it  is  seldom  due  to  other  causes.  It  is  less  frequent  in 
tess  and  meningitis,  in  which  neuritis  optica  is  more  frequent.  It 
aost  rare  in  embolism,  softening,  hemorrhage,  hematoma  durje 
ris,  arteriosclerosis,  poliencephalitis,  encephalitis,  the  acute  fevers, 
I  poisoning,  neuritis  multiplex  or  alcoholism  (in  which  central 
:oina  is  present).  Uraemia  must  be  excluded;  although  the  two 
!ases  have  much  in  common,  as  headache,  epileptiform  or  apoplecti- 
n  attacks,  hemiplegia,  aphasia,  and  slow  pulse,  neuroretinitis  is 
■e  common  in  nephritis,  though  local  causes  back  of  the  orbit  may 
letimes  produce  it.  The  choked  disk  of  chlorosis  is  rare,  but 
K)nds  readily  to  rest  and  treatment  by  iron.  Optic  atrophy  has  the 
e  significance  as  choked  disk,  (c)  General  epileptiform  convul- 
^  occur  in  meningitis,  pachymeningitis,  abscess,  vascular  disease, 
lilis,  alcoholism,  plumbism,  multiple  sclerosis,  paretic  dementia, 
Diia,  and  gastro-intestinal  disease  in  children. 

i?B*.  ...wv.oA.  r«,x%T,rTTr  oT.vvro  '■        Convulsions    Resulting    from 

Epileptic  Convulsions.  .  Qrg^xic  Brain  Diskase. 


>  ooarse;    more  biting  of  tongue;  Convulsions  more  orderly,  slow,  clonic, 

>fe  frequent  cry:  more  sudden,  and  broken  by  tonic  contractions;  often 

Hipiete  loss  of  consciousness,   fre-  '         with  gradual  local  comniencenient. 

*ently  a  visceral  (epigastric)  aura;  without    loss  of  consciousness,  and 

^Ually     longer     inten'al      between  with  paresis  in  the  Jacksonian  tvpe. 
tacks. 
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{d)  Vomiting  is  probably  cerebral  and  organic,  and  due  to  tum«r« 
if  hysteria,  inigraine,  nna'mia,  toxaemia,  and  gastric  disease  oin  ^ 
excluded.     It  occurs  on  getting  up  in  the  morning,  and  is  often  as^c 
ciuted  with  vertigo,  syucope,  and  irritability  of  the  nervous  trntrf^H. 

Combinatioii    of    General    Symptoms.— Headache   and  choked  di^ 
occur  in  chlorosis  (v,  *.),  in  plumbism  (also  with  ddiriuiii»eonnjlsior»»- 
and  coma,  but  distinguished  by  the  lead  line  on  the  gums),  r- 1        t  m 
in  which  special  examination  for  albumin,  cast^^  an<i  ra;  il 

changes  are  definitive.     The  same  combination  may  also  prcvjiil 
hypermetropia  in  ameniic  girls,  in  amenorrhcea  (Broadbentj,  and 
injuries  of  the  head,  but  care  usually  distinguishes  ihem  from  brai 
tumor,  which  is  chanicterized  by  its  slow  onset  and  usual  focal  signs* 

Focal   Symptoms   and  Topical   Diagnosis. — Fo<*al  itympioffun 
follow  the  gcneraU   whereas,   in    apoplex}%   for   exam(>lc,   the  ft 
symptoms,  as  hemiplegia,  are  early.    In  tumor  with  hemiplegia,  coi 
tracture  or  spasticity  accompanies  the  paralysis  rather  than  folhiwii 
as  usually  occurs  in  hemorrhage  or  embolism.     Her       '  '    jn 

tumor  is  less  pure,  le^s  circumscribed,  less  systemati' 
tumor  at  the  Imse  may  cause  hemiplegia,  not  from  direct  involvemf»t 
the  internal  capsule  or  pons,  but  from  pressure  on  the  mithlle  i^rcbi 
artery  with  encephalomalacia.     Jacksonian  epilepsy  with  paresis 
in  50  per  cent,  of  cases,  due  to  cortical  tumors.     It  is  also  producfd 
hemorrliage,  softening  and  inflammation,  and  is  then  eariier,  i*  n' 
confined  to  as  small  an  area,  and  is  not  as  progressive  as  in  nropb' 
The  cortical  paralysis  and  epilepsy  observed  in  alroholi.sm.  p»f^ 
dementia,  plumbism,  uraMiiia,  and  rarely  in  tuljerculosi;!^,  caw'^r,  ft'* 
diabetes  (Senator),  are  not  dissociated  and  are  but  transiturv'. 

Nature  of  the  Growth. — {a)  This  may  be  determined  in  part  fi<*^ 
it3  location.  Cortical  growihs  are  most  probatly  gumma  or  tube-r^'^*' 
losis  (possibly  glioma,  cysts,  cysticercus,  or  san*oma);  Mtihtorii^^^' 
glioma,  or  sarcoma;  pofin,  tubercle,  gumma,  glioimj;  cerebeUmm,  •J** 
bercle  or  glioma ;  extracirebral ,  sarcoma ;  m uttiph'  CK^currrnce^  ruben 
or  gummata,  (6)  Its  nature  may  also  be  deter luinetl  from  ii$  rou^' 
A  rapidly  growing  tumor  is  most  proliably  glioma  or  sarmmA 
ipopleptic  attack  indicates  glioma  or  rupturetl  aneunnm.  ^' 
rith  remissions  is  characteristic  of  tuliercle  or  glioma.  A  vrr 
course  suggests  fibroma  or  osteoma.  Coincident  memn^lij  in-iH  wr 
tubercle  or  syphilis, 

Dlfterentiaiion. — Tumors  must  be  distinguished  from  bra  tit  i 
abscess  and  tumor  have  much  in  common,  as  their 
Iwith  may  result  from  trauma,  but  brain  abscess  i 
ondary  to  trauma,  or  to  a  pu.s  focus  (otitic  or  metastatic);   nt 
optic  neuritis  is  a  much  more  common  symptom  than  choki 
and  abscess  (q.  t\)  when  once  '*  manifest"  is  more  apt  to  pnxlut  e  f 
chills,  a  rapid  course  and  apopleptic  seizures  than   ■ 
involvement  of  the  cranial  nerves  is  less  frequent.    It  f 
mind  that  bulbar  tumors  may  cause  fever,  ami  timt  in  ab>t  r-^-^ 
time  at  least,  there  is  a  normal  or  ^^ubnormal  tempemttire.    lii 
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tion  from  paretic  dementia,  pachymeningitis  hemorrhagica  interna, 
leningitis,  syphih's,  and  hydrocephalus,  will  be  considered  under  each 
isease. 

Chronic  meningitis  (syphilitic,  tuberculous  or  actinomycotic)  or 
leningo-encephalitis  may  be  confused  with  diflFuse  tumors  at  the  base, 
»utlack  pressure  symptoms  and  progression. 

Multiple  sclerosis  must  be  differentiated.  In  both  affections  inten- 
on  tremor,  disturbance  of  speech,  mental  change,  vertigo,  nystag- 
mus, apoplectiform  or  epileptiform  attacks  and  tonic  spasms  of  the 
Ktremities  may  occur,  but  marked  brain  symptoms  rather  speak 
gainst  multiple  sclerosis  at  least  in  its  earlier  stages.  The  pressure 
rmptoms  of  tumor  and  increase  of  cerebrospinal  fluid  are  absent 
:»d  in  the  disk  there  is  an  incomplete  optic  atrophy.  If  imdue  stress 
^  placed  on  the  tremor,  it  may  be  confused  with  the  incoordination 
^mor  of  tumor  in  the  optic  thalamus,  pons  or  cerebellum. 
Conne  and  Prognosis. — ^The  first  symptoms  are  usually  general, 
llowed  by  the  focal  symptoms.  If  left  to  itself,  the  disease  runs  a 
t:Al  course  in  one-half  to  two  years,  although  in  rare  cases  it  endures 
lir  to  fourteen  years.  A  long  latent  tumor  may  appear  to  begin 
mitely.  Exacerbations  result  from  aneurysmal  rupture,  hemorrhage 
to  a  glioma,  cyst  formation,  ventricular  effusions,  meningitis,  or  local 
iritis.  Remissions  are  not  uncommon;  healing  of  parasitic  and 
Kiple  cysts,  aneurysms,  tubercles  (in  the  young)  and  gummata  is 
►ssible.  It  was  thought  that  aneurysms  and  gliomata  may  be  cured 
th  iodide  treatment  (Wernicke).  Unfavorable  symptoms  are  pro- 
^Ujiced  mental  change,  incoercible  vomiting,  irregular  and  rapid 
ilse,  repeated  fits,  apoplectiform  seizures  or  festinating  neuritis  optica. 
he  mechanism  of  death  is  (a)  exhaustion  from  vomiting,  pain,  or 
^hexia;  (b)  inhalation  pneumonia;  (c)  coma  with  disturbed  respira- 
^n,  circulation,  or  other  bulbar  signs;  (d)  sudden  death  in  tumors  of 
^^  base  (rarely  of  the  cortex);  (e)  meningitis  or  arterial  disease;  (/) 
^tercurrent  infections. 

Treatment. — Medical  treatment  does  not  produce  encouraging 
^^Its,  save  in  cases  of  syphilis,  but  every  patient  should  be  given  a 
^Urse  of  mercury  and  iodide  for  at  least  three  months.  Tubercle  may 
^Uietimes  be  arrested  by  increasing  the  physiological  resistance  by 
J^t«d  feeding,  fresh  air,  and  administration  of  cod-liver  oil  and  arsenic. 
^e  headache  is  often  relieved  by  iodide,  in  any  kind  of  tumor,  by  the 
^^bag,  morphine,  atropine,  hyoscine,  the  coal  tar  products,  and  by 
^phining.  Convulsions  should  be  treated  by  chloral.  Brain  con- 
^'^on  resulting  from  alcoholism,  excitement,  exertion,  overeating,  or 
'^^pation  should  be  avoided. 

,  Surgieil  Interference. — Macewen,  Horsley,  Bennett,  Ferrier,  and 
'^^ee  are  the  pioneers  in  brain  surgery,  (a)  In  radical  operation 
"*  outlook  is  not  very  encouraging.  Allan  Starr  estimates  that  but  18 
^  cent,  of  tumors  are  accessible,  and  but  7  per  cent,  removable; 
Swdel  finds  only  3  per  cent,  are  operable.  Thirty-four  per  cent,  is 
bssgl.    At  operation  the  tumor  is  found  in  64  per  cent,  of  cases.    The 

04 


I  (MO 


DISEASES  OF  THE  XEHVOt'S  SYSTEM 


l>e^t  re.sults  are  uhtaitied  in  meningeal  and  the  next  best  in  airtictf 
^rrowths,  espefiully  of  the  motor  an<l  occipilal   zones.     Duret  (lOO! 
analyzetl  'A44  operations;    IS  per  «'ent.  ilietl,  M  per  cent,  iuijjnjveilati^ 
%*ision  was  completely  restored  in  (*()  per  cent.,  and  paitialJy  in  l?^p 
cent.     In  cerebellar  tumors,  sudden  death    is   frecjuent,    l»ecause 
manipulation   compression  of  the  medulla.      In    1  Hi    operation.'*  f* 
cerebellar  growth,  the  mortality,  once  70  per  cent.,  is  now  38  pcrctnl 
(FraKier,  HlOo).  * 

All  varieties,  even  the  syphilitic  scar  or  tubercle,  may  l*e  wrnnH'ea*, 
excepting  metastatic  j^ruwths.  Hei^overy  frf^ra  tlie  opcmfion  i'^  fi"*"  ' 
cjiient,  although  the  mortality  ranges  from  2(1  to  oO»  or  even  >^>  1**^'^ 
cent.  But  few  ultimately  recover.  Recurrence  is  common,  Ih'tki 
occurs  from  hemorrhage,  sepsis,  dislocation  of  the  brain,  baMil  foti 
pression,  brain  oedema  and  shock.  Horsley  and  Macewen  h^ve -iiij 
gested  that  the  operation  be  performed  in  two  steps;  fin>t  expisif 
the  tumor,  and  later  removing  it,  after  the  brain  ha.s  accoramiKlntf 
itself  to  the  change  of  relations,  tb)  Palliaiivr  oprration  may  l>e  firm 
liciaL  Itemoval  of  a  liutton  of  bone  with  incision  of  the  dum  oft< 
greatly  relieves  the  headache  and  growing  blindness,  allows  fluid 
escape  and  permits  the  tumor  to  grow  outward  when  it  < 
removed.  Henschen  claims  that  the  palliative  procedun 
deatli  more  than  twice  as  frequently  as  it  relieves  the  symptooi^,  m 
Venirieular  drainmje  has  not  proven  helpful  and  Iuml>ar  punctUJ^ 
«laijgerous;  17  cases  of  sudden  death  are  repcirted  lo  have  nsult* 
from  it. 


(D).  INFLAMMATION  OF  THE  BRAIN* 
I.  Encephalitis. 

Acute  encephalitis  is  not  ** inflammation  of  the  brain**  (a-*  ii«<)'^ 
stood  by  the  laity ),  which  is  meningitis.  Encephalitis  does  not  ind"**^ 
the  z(mc  of  inflammation  which  occurs  a b<iut  tnnlo^^,  foci  of  herft'^J" 
rhagc,  softening,  syphilis,  and  meningitis.  It  was  once  hel 
Fardel  that  all  softening  was  encephalitis  (cerebritis).  ' 
suggested  that  some  cases  were  encephalomalacia;  Caswell  and  h»^ 
(1850)  definitely  distinguished  between  them;  and  VirchowntiAlj"' 
icully  and  1 1  aye  m  clinically,  followed  by  v.  I-eyden,  Erb,  W**^^ 
Foville,  and  Otto»  described  definite  cases.  The  work  of  We 
Striimpell,  Leichtenstern,  and  Oppenheim  vnW  be  mentioxieil  Utei. 

Etiology. — ^Thcre  are  three  main  etiological  factors;   they  •^  |v 
intoxications ,  chiefly  from  alcohol,  and  far  less  often 
phuric  acid,  ptomaines  in  decayed  meat  and  fish,  h 
stroke.     (6)  Injections,  especially  influenza,  then  scarlatina,  m«^ 
hydrophobia,  ulcerative  endocarditis,  and  numeroa^  oih**- ■  ^'^^ 
In  such  cases,  microbes  may  invade  the  brain  alone.     ^ 
to  chlorosis,  sinus  thrombosis,  chorea  insaniemi  or  mjiniauiJ 
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thalmic  goitre  is  possible,  (c)  Trauma,  by  laceration  or  eoncus- 
direetly  or  indirectly  may  produce  a  loctis  resistenticB  minoris 
condary  microbic  invasion,  although  an  aseptic  form  is  said  to 

hology. — Wherever  located  (v,  i.),  the  process  begins  as  mul- 
iisseminated  and  often  symmetrical  foci,  principally  in  the  gray 
r;  these  grow  and  diflFuse,  sometimes  most  widely.  They  vary 
!  from  microscopic  dots  to  a  diameter  of  several  inches,  but  usually 
le  small  "flea  bite"  areas  of  capillary  hemorrhage,  which 
1  and  stain  the  adjacent  tissues,  show  above  the  cut  section  and 
become  foci  of  softening.  Microscopically,  hypersemia,  perivas- 
exudation  of  red  and  white  cells,  serous  effusion  and  changes 
!  nervous  elements  are  observed.  Aggregations  of  mononuclear 
ire  seen,  somewhat  resembling  a  tubercle,  which  PopoflF  claims 
xitually  enter  the  ganglion  cells,  which  become  degenerated,  fatty, 
woUen;  the  medullary  sheaths  and  later  the  axis  cylinders  de- 
ite.  Its  issues  are: — (a)  regression  (recovery);  (6)  necrobiosis 
softening;  (c)  cyst  formation;  (d)  cicatrix  formation  with  enclos- 
■  fatty  granules  or  haematoidin,  or  (e)  it  may  possibly  spread  as 
e  brain  sclerosis  or  (/)  may  become  the  foci  of  multiple  sclerosis. 
iated  nervotis  changes  are  optic  neuritis,  multiple  neuritis,  and 
nyelitis,  and  general  changes  are  enlarged  spleen,  retinal  or  general 
rrhages  and  parenchymatous  degeneration  in  the  kidney,  etc. 
ddal  Pathology  and  Symptomatology. — l.  Poliencephalitis  Acuta 
ior  Hemorrhagica  (or  Ophthalmoplegica). — This  was  said  by 
icke  (1881),  and  also  by  Badeker,  to  occur  in  alcoholic  sub- 
and  therefore  in  adults;  it  attacks  the  gray  matter  about  the 
and  fourth  ventricles,  and  aqueduct  of  Sylvius,  whence  it  may 
d  upward  or  downward;  it  results  in  eye  paralysis,  and  is  anal- 
1  to  acute  poliomyelitis.  The  general  symptoms  are  delirium 
sns,  or  somnolence  in  non-alcoholics,  headache,  vomiting,  and 
neck.  The  local  symptoms  consist  of  an  early  extensive  ophthal- 
5gia,  which  involves  associated  eye  muscles,  as  the  two  internal 
or  the  internal  rectus  of  one  eye,  and  the  external  of  the  other, 
isually  leaves  the  pupil  and  the  levator  palpebrfe  superior  free, 
jait  is  almost  invariably  atactic  and  unsteady  from  involvement 
i  corpora  quadrigemina.  Speech  is  frequently  difficult.  Neu- 
is  ol^rved  in  the  optic  disk,  and  sometimes  in  the  peripheral 
s,  as  evidenced  by  the  absent  patellars,  ataxia,  tender  muscles,  etc. 
times  there  is  hemiparesis  and  facial  paresis.  The  temperature 
lally  normal,  or  in  alcoholics  may  be  subnormal,  though  respira- 
md  pulse  are  increased.  Death  occurs  within  two  weeks  after 
violent  symptoms.  This  type  is  most  easily  recognized,  although 
lis,  tumors,  or  encephaloraalacia  may  affect  the  same  nuclei. 
cases  thought  to  be  nuclear  have  been  shown  by  Badecker, 
ipson,  and  Jacobseus  to  be  polyneuritic,  and  others  have  shown 
thological  alteration  at  autopsy.    The  diagnosis  is  easiest  in  this 
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2.  Encephalitis      (or     Poliencepb&litis)     Hemorrhagica. — StrOmpell 
(1884)  described  priinary  cases  of  iiifautile  paralysis  [q.  v,)  in  which 
he  referred  the  lesion  to  infJammation  of  the  motor  cortex;  though  hi* 
theory  in  explaining  all  such  case-s  is  too  general,  some  anaiomici 
coufiroiatiou  of  it  is  not  lacking  (Ganghofner).    In  1885-86,  L«c 
tenstern  saw  cases  which  resulted  from  the  infections  named  iinil' 
etiology.     Foci  are  fonnil  hi  the  cortex,  sulx;ortex,  or  cr  ij^ 
containing  pus  cocci,  and  influenza  bacilli.    In  some  ca>t              iiop^ 
showed  nothing,  and  intoxication  was  then  assumed.     I'be  ili«»^ 
occurs  mostly  between  the  fifteenth  and  thirtieth  yenrs,  but  jJso    i^ 
children.     After  an  influenza,  there  may  be  (o)  general  sf^mpiam,    *** 
headache,  vomiting,  delirium,  mental  obscuration,  convi  ^  ^*' 
young),  high  fever  without  chill,  sh>wed  pulse  becomiij^     -     ,        * 
irregular  breatlung,  or  sometimes  stiff  neck  or  optic  neuritis;    (6)  f^^^^^^ 
.HyjHptairhi  appear  after  a  few  days,  as  hernl-  or  mnnoplegia»  aph^"*"*' 
conjugate  deviation,  focal  convulsions,  or  hemichort*a   <Friedm*i^»* 
The  reflexes  are  affected  as  in  apoplexy.    The  course  lasts  on^bft^* 
three  weeks,  and  is  often  fatal,  but  recovery  is  not  rare.    This  f*^*^ 
may  resemble  hemorrhage,  syphilis  or  softening,  hut  txriiw  in    ^  j 
young  with  nornud  arteries,  and  the  paralysis  is  preceded  by  sign*       ^ 
infection,  fever,  erdargcd  spleen,  somnolence  or  convulsions.     Si*^* 
thmrnbosis  cannot  be  differentiated  but  meningitis  is  usuaUf  doff 
entiated  with  ease. 

3.  Subtypes. — These  consist  of  the  foUomng:    (n)  jitditnctphai 
inferior  aeuta,  involving  the  pons  or  medulla,  and  gi\iJi;j 
symptoms;    there  is  paralysis  of  the  sixth,  seventh,  to  i 

when  it  occurs  in  various  coml)inations,  or  with  types  \\)  mv 
Some  of  the  cases  (chorea  insaiiiens,  Basedow  *s  clisease  with  m  i 
may  show  nothing  at  autopsy,  whence  the  diagnosis  is  very  unct- r    - 
Confusion  with  softening,  hemorrhage,  the  I  ^      '  ige  of  tmiux^^' 

or  tumors  is  possible,     (b)  Another  form  \s  y>  ^  rritfriiiis,  aira^*^ 

(Kaiser),  subacute  (Kalisher),  or  chronic  {Rosenthal),  in  whidi  ^-^^f 
type  of  Wernicke  or  of  StriimpelH-eichtensteni   may  desceod  m^^ 
co-exist   with  inflammation   and    paralysis,   frequently   symiDCtfic^* 
*of  the  anterior  spinal  roots.     Hutchinson  *s  facies  is  obserml^  ^^l 
fixed  eyes,   fallen    lids,   prominent  eyebrows,   oblitemtetl   naJolabi*' 
folds,  and  atrophic  paralysis  of  the  arms.    Differentialion  (roai  in**** 
tiple  neuritis  is  usually  possible,  and  Oppeidieim*s  criteriji  afr  r*^'* 
established  in  its  separation  from  myasthenia  gra\i-"<,  in  wHrii  th^^ 
IS  (i)  no  atrophy,  but  (ii)  remissions  in  the  paralysis,  ii 
cular  adynamia,  (iv)  absence  of  ren<'*i<»T>  <>f  <legenerati'»»^ 
tive  anatomical  findings. 

Prognosis.^The  prorfftOsHiH  is  unfavorahie,  as  a  rule.    The  perj 
eases  may  die  in  two  days;   acute  cases  last  one-half  to  three  »^" 
and  death  is  most  fretjuent;    Oppenheim  has  shown  that  tliet  b^^.' 
recover,    Much  involvement  of  the  mind,  decubitus,  alcoholic  cjeliri"'**' 
chlorosis,  sinus  thrombosis,  and  weak  pulse  are  unfavomWedttii***^ 
In  children  recovery  is  common,  but  epilepsy,  paralysis^  mental a)l<^ 
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1  and  possibly  multiple  sclerosis  are  sequences.  Even  the  bulbar 
»e  may  recover. 

treatment. — ^This  is  wholly  symptomatic,  (a)  The  causal  feature 
St  be  eliminated,  (6)  cerebral  congestion  avoided,  and  (c)  the  skin, 
vels,  and  bladder,  the  delirium  and-  convulsions,  the  diet,  and  the 
ient's  rest  must  be  cared  for  as  in  brain  hemorrhage,  softening,  or 
Qor.  (d)  Mercurial  inunctions,  iodoform  inunctions  and  potassium 
ide  give  the  best  results,    (e)  Electricity  is  indicated  in  the  chronic 

n.  Abscess  of  the  Brain. 

Brain  abscess  (encephalitis  suppurativa  or  apostematosa)  is  not  a 
nmon  disease.  Eichhorst  found  but  three  among  13,563  medical 
;es. 

Gtoneral  Etiology. — All  cases  are  caused  by  microorganisms,  of 
ich  the  streptococcus  is  the  most  frequent,  the  staphylococcus  com- 
;  next  and  then  the  pneumococcus,  and  other  bacteria.  Mixed  infec- 
ns  are  common,  and  old  abscesses  are  often  sterile.  Sixty-six  to  75 
•  cent,  occurs  in  men.  It  is  most  frequent  between  the  twelfth  and 
rtieth  year.  Twenty  per  cent,  occurs  in  the  second,  and  33  per  cent. 
:he  third  decade  (Gowers).    The  cerebrum  is  involved  in  about  75 

cent.,  and  the  cerebellum  in  25  per  cent.,  but  the  pons  and  medulla 

rarely  involved. 

I^neral  Pathology. — ^The  focus  is  single  in  80  per  cent,  of  cases. 
s  average  size  is  from  one  to  two  inches,  but  may  be  almost  micro- 
pic  or  may  occupy  nearly  the  entire  hemisphere.  The  surrounding 
in  may  be  inflamed.  Durand-Fardel  described  the  various  plaques 
itioned  under  embolism  as  various  stages  of  inflammation.  It  is 
9ible  that  the  red  softening  may  sometimes  be  the  first  stage  of 
ammation,  although  far  more  often  due  to  ischeemia.  A  zone  of 
ema  is  common.  The  right  side  of  the  brain  is  more  often  affected 
•n  the  left.  Pressure  is  less  common  and  less  intense  than  in  tumor, 
►Ugh  large  abscesses  flatten  the  brain  and  may  produce  internal 
di^ephalus.  The  abscess  consists  of  pus  of  variable  consistency, 
low  or  green,  acid,  sometimes  rancid,  foetid  or  putrid;  flocculi  of 
Organized  brain  tissue  are  common.  The  pus  cells  are  often  indis- 
ct  and  fatty  needles,  cholestearin  crystals  and  sometimes  corpora 
^ylacea  or  foreign  bodies  are  found.  Putridity  is  due  to  communica- 
O  with  the  nose  or  ear,  or  embolism  from  putrid  lung  foci.  Encap- 
ation  occurs  in  50  per  cent.,  chiefly  in  old,  slow  cases,  and  requires 
m  two  weeks  to  two  months.  The  capsule  rarely  completely  or 
fmanently  limits  the  abscess  which  usually  grows  and  often  rup- 
"cs,  although  ultimate  quiescence  from  inspissation  and  successful 
iiiarkation  is  barely  possible. 

^Mdal  Etiology  and  Pathology.— 1.  Foci  near  the  brain  are  its 
ial  causes,  and  for  this  reason  brain  abscess  is  seen  by  internalists, 
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neurologists,  surgeons  and  oiiatrists.   (a )  Ear  diseanc  explains  at  lea^tS^ 
per  cent,  of  brain  abscess  (even  33  or  42  per  cent.).    Otitis  media  is  the 
most  frequent  cause  and  is  chronic  in  91  per  cent.  (GrCinert)*    Imut- 
ance  companies  generally  recognize  the  risk  in  these  ol^s.    hn^*^ 
found  one  abscess  to  500  cases  of  chronic,  and  one  to  2,650  o{Hriit<»I 
otitis.    The  ear  disease  may  date  back  thirty  or  forty-five  yeiirs.  »t^«l 
is  especially  daiifjferous  when  it  recurs  and  when  granulatioiK'^  aJt^ 
polypi  exist.     The  acute  infeclions  are  thus  indirectly  causative 
l>niin  abscess.     Infection  traverses  the  hone   (02  per  cent,,  Ktime-i 
to  the  dura  by  way  of  the  thin  tegmentiini  tympanic  by  the  roc»f  of  t 
aiitruiu,  sometimes  through  the  petrosquamous  suture  I  in  cluWrr* 
by  the  mastoid  cells,  lateral  siruis»  labyrinth  or  aqueduct  alonjj  t 
sheaths  of  the  seventh  and  eighth  nerves  (though  this  is  nu>re  ci»m«fc^ 
in  meningitis),  and  rarely   by  the  external  canal.     Kon 
show^  that  in  42  per  cent,  there  is  a  hstule  between  the  ab- 
causal  focus;  in  15  per  cent,  the  dura  interposeis  between  the  twoia 
in  15  per  cent,  there  are  dural  adhesions,  and  in  17  per  cent,  the  lot' 
vening  substance  is  softened  brain  tissue.    Toynbee  (1885)  rejnarl^^ 
that   (i)  disease  of  the  roof  caused   temporosphenoidal   ahscf^e*, 
(ii)  disease  of  the  mastoid  cells  chiefly  produced  cer€*belUr  ab 
Of  otitic  abscess,  temporosphenoidal  constitutes  67  per  cent*  i#5 
cent,  in  children  under  ten  years),  and  cereheUar  abscess  33  per< 
(Korner);   the  latter  is  most  rarely  due  to  any  otlier  cause  than  * 
and  almost  invariably  occurs  in  the  anterior  part  of  its  hrmi 
Otitic  abscess  infrequently  involves  the  occipital,  frontal  I  two  [ 
observations)  or  parietal  lol>es,    The  abscess  is  single  (87  per  c«r*^ 
and  lies  in  the  white  substance  of  the  brain  just  l)eneath  the  cor^^ 
The  smaller  the  abscess,  the  nearer  it  lies  to  the  <x)rtex.     ('hole^C* 
lomata    (pearly   tumors)    may   cause  some  cases,     ib)    Truvmai* 
produces  25  per  cent,  of  the  tases.    Punctuird  wounds  are  morecL 
ous  than  open  compound  fractures.    Fractures  of  the  ba,se  nuiv 
in  abscess  by  infecting  the  middle  ear.    Splintering  of 
and  operations  on  the  brain  are  possible  causes;    al- 
without  skull  fracture,  for  contused  areas  may  be  infec^ted  ihroughi 
blood.    The  injury  may  be  direct,  or  in  rare  cases,  on  the  *'*■ 
by  cojitre  coup,    Gow^ers  states  that  but  20  per  cent,  occtj  •^ 

yea  rs  of  age.   Nin  ety-three  per  cen  t .  a  re  soh  t  a  ry  ab  • 
Infection  travels  along  the  perivascular  (and  peril! < 
(Biswanger),  but  may  pass  by  other  routes  i arterial  rhromba'«5, 
by  w^ay  of  the  diploe  veins,  witli  or  without  throtnbosi?«.  for  *'Tttt 
grade  infection"  is  possible  by  the  valveless  veins).    The  early  tr^'j'^ 
matie  abscess  is  usually  cortical ;  the  late  variety  is  usi  .f'<tftic^*i 

(c)  Oth-cr  coniiguom  diMme  is  much  rarer,  causing  bin  ^  r  onit  ^ 
brain  abscess.  Disease  of  the  nose  and  commiuncating  mnu^es  jfroot^' 
antral,  sphenoidal,  ethmoidal),  may  cause  abscess  of  T^  '  til  lo»^ 
near  the  diseased   bone,  and  in  antrum  disease,  m  oft" I 

parietal   lol>e>4.     Disease  of  the  orbit,  as  phlegmon,  ur 
wcjuntls,  :in(!  still  more  rarelv  cervical  cellulitis    rmni:^!  i. 
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!erative  tuberculosis,  syphilis  or  tumor  of  the  cranial  bones,  may 
ise  abscess  by  contiguity. 

2.  Distant  foci,  or  metastatic  abscesses  cause  25  per  cent,  of  brain 
scess.  The  abscesses  may  number  from  2  to  over  100  (v.  Berg- 
mn);  they  are  multiple  in  50  to  75  per  cent.  In  location  they  are 
itical  or  subcortical,  less  frequently  they  occur  in  the  central  ganglia, 
•ely  in  the  cerebellum,  and  almost  never  in  this  location  alone.  The 
ibolus  is  almost  never  found,  (a)  Lung  lesions:  "pulmonal  cerebral 
scesses"  are  due  to  empyema,  putrid  bronchitis,  and  bronchiectasis 
)  per  cent.  Williamson),  gangrene,  abscess,  and  sometimes  tubercu- 
is  cavities.  This  form  rarely  encapsulates.  (6)  Ulcerative  endocar- 
is,  pycemia,  osteomyelitis,  etc.,  are  less  common  causes;  paradoxical 
iboUsm  may  occur  through  an  open  foramen  ovale,  whereby  the 
►t  escapes  the  lungs.  Actinomycosis,  suppurating  tubercle  (D'Es- 
le,  Frankel),  and  oidium  albicans  (Zenker  and  Ribbert)  have  been 
scribed;  in  thrush  Wagner  directly  traced  the  growth  from  the 
roat  to  the  brain. 

3.  The  existence  of  idiopathic  brain  abscess  is  denied  by  some,  but 
iwers  found  it  in  16  per  cent,  of  his  cases;  it  may  possibly  result  from 
orgotten  trauma  or  ear  abscess.  Martins  and  Strtimpell  believe  the 
ningococcus  causes  some  cases  of  this  class. 

Symptomatology. — Symptoms  are  absent  in  5  to  10  per  cent,  of 
€S.  In  17  cases  of  Martins'  series,  brain  abscess  was  not  diagnos- 
ited.  Symptoms  of  the  causal  affection,  trauma,  otitis,  or  metas- 
\s  are  described  under  diagnosis. 

.  Symptoms  of  Sepsis, — {a)  Fever  is  frequent.  Oppenheim  considers 
:lie  most  important  general  symptom;  Eichhorst  describes  cases 
iely  resembling  typhoid;  it  is  present  in  acute  cases,  and  in  many 
ing  the  last  stages  when  the  abscess  spreads  or  meningitis  or  sinus 
:>inbosis  develops;  the  original  disease  may  cause  it.  Macewen's 
es  showed  normal  or  subnormal  temperature.  Though  it  is  probably 
^rlooked  in  some  cases,  it  is  again  totally  absent  in  others.    (6)  Chills 

not  frequent,  (c)  The  pulse  is  often  accelerated,  but  may  later 
-ome  slowed  to  30  or  40,  the  compression  pulse,  {d)  There  may  be 
^er  septic  signs,  as  gastric  disturbance,  anaemia,  emaciation,  pepton- 
a,  or  leukocytosis. 

2.  General  (Diffuse)  Brain  Symptoms, — These  are  due  to  conipres- 
^Ji,  oedema,  inflammation,  meningitis,  or  internal  hydrocephalus,  and 
^lude  (o)  headache,  which  is  most  common,  and  usually  severe, 
^Ugh  less  so  than  in  brain  tumor;  it  is  due  to  increased  intracranial 
^on;  it  is  usually  localized,  but  even  then,  the  stiff,  painful  neck 
^d  headache  are  general  rather  than  focal  symptoms.  It  is  frequently 
^ociated  with  (6)  vomiting,  and  (c)  vertigo,  which  also  occurs  in  simple 
J^  disease,  {d)  Mental  symptoms  are  like  those  of  tumor,  *'slow  cere- 
'^tion,  heavy  comprehension,  and  a  want  of  sustained  attention'* 
lacewen).  {e)  General  convulsions  are  fre(juent  only  in  the  last 
^^,  in  cases  of  extensive  abscess  or  rupture  into  the  ventricle.  (/) 
^  pulse  is  often  slowed,  even  with  co-existent  fever,  to  40  (even  16  or 
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10),  and  sometiiiics  with  slow  or  irregular  respiratian.  lyi  Optic ni\ 
ritU  h  Tiiore  coimnnii  ihaii  cluiked  disk;  it  occurs  iu  3^^  to  4(»  pprrt't 
develops  rapidly,  and  may  produce  amaurosis  and  atrophy 

3.    Foralhiufj  .v//mp/ow,v  are  often  ahsent*  and  when  present,  i\n'  "'^^ 
(•onspicui>us  than  in  tumor,  because  they  are  ohscured  by  i\w  prliniirj 
affection  or  the  general  symptoms  ami  occur  in  area.s  of  lexs  physo' 
lf>gical  dignity.     When  present,  ihey  usually  signalize  advance  of  tlw- 
abscess,  imTease  of  surrounding  npclenia,  softening  or  incrcaHtl  brai^ 
tension. 

Frontal  or  mental  iiymptoms  may  occur  (see  Ti'Mon),  but  foci  •-^ 
large  as  the  fist  may  remain  latent.    They  may  impinge  on  the  '"'*''^  i 
cortex.     The  symptoms  are  those  of  a   cortical    le^nion    (dis^ocint^L 
(mralysis),  wliich  extends  more  rapidly  than  tumor,  and  h  attf-n*!^  ■ 
by  Jacksonian  tits,  rigidity  and  increased  tendon  and  dc 
reHexes  on  the  foutralateral  side;  in  sulx^orticai  lesions  fron  * 

and  metastatic  (pulmonal)   abscess,   hemiparesis  oc*curs  in  50 
cent.,  is  sometimes  progressive,  is  usually  incomplete  and  at  time^    ^ 
apoplectiform  in  onset  (three  personal  observations),  even  when   ^^ 
embolic.    If  hemiparesis  is  early,  it  rather  indicates  involvr  ^ 

internal  capsule,  which  also  cau.ses  hemibj^iiesthesia.    Coujl.^ 
ation  is  not  common.      Temporo^tphenoidal  lesions  are  largly  o4i^ 
are  frecjuently  latent  and  are  less  frequently  cortical  tl.  * 

whence  the  centres  are  less  involved  than  the  deeper  a 
The  left  side  is  more  important;   lesions  here  lead  (in  42  per  crm.^ 
scnjtonf  aphasia,  partial  w'ord  deafness,  alexia,  agraphia,  amne^-stic  m^^ 
optic  aphasia;    Korner  holds  that  aphasia  is  rare.     (The  right  ^ 
concerns  the  memory  for  letters  and  figures  [Opp*    V  '^       '^ 
lesions  or  those  in  the  contiguous  parietal,  or  temp- 
in  Gratiolet*s  optic  radiation,  produce  hemianopsia  uhey  wvur  th 
in  traumatic  or  metastatic  than  in  otitic  abscess).     CerebeUar  ni^u 
results  almost  exclusively  from  ear  disease,  and  is  often  hitent.    Ata? 
may  also  be  caused  by  the  ear  affection  or  abscess  elsewhere,  evi 
the  frontal  lobes*    Occipital  headache  and  stiff  neck  m^cnr;  iherr 
be  a  tendency  to  fall  forward   (Gravis)  or  backwartl  {Dupuy)^  ai 
hemiparesis,  or  yawning  may  result  from  compression;  rmnial 
paralyses  are  not   frequent  and  result  from    coincident   raenin 
Paralyses  of  the  seventh  and  eighth  nerves  are  often  due  ' 
ease.    Abscess  of  the  pons,  medulla  (of  which  Cassier,  in 
only  16  cases),  and   crus  is  exceptional.     (See   CeREBR4L  Loc^^' 

IZATION.) 

Sjmptomfi  by  Stages. — (a)  The  initial  9tage  is  abserretl  mn^f 
acute  traumatic  or  metastatic  abscess.     Pus  may  form  i 
hours  (Martius),  but  this  usually  requires  ten  In  thirty  t:,i^ 
causal  symptoms,  those  of  sepsis  and  general  brain  symptoms  apP*^'^ 
rapidly  but  focal  symptoms  usually  appear  only  after  one-hjilf  to  ^^^t^ 
months;  death  may  occur  from  coma,  fever,  and  meningitis,  or  tW  JJ^^ 
stage  may  appear,     ih)  The  latent  atatje  has  no  fever,  is  .%ern  in  rhfo*^ 
abscess,  probably  corresponds  with  demat-WjitJ^m    n^J   ^.^^sut^m"- 
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s  for  months^  years,  or  even  decades,  and  is  either  complete  or  inter- 
ted  by  symptoms  of  the  third  stage,  (c)  In  the  ** manifest ''  stage, 
iptoms  of  sepsis  and  general  or  focal  brain  symptoms  appear  con- 
lously  or  remittently,  with  evidence  of  extension.  Most  cases  are 
1  in  this  stage.  Gowers  estimates  that  after  nervous  symptoms 
e  develop,  (d)  the  next,  the  fatal  or  terminal  stage,  appears  in  five  days 
per  cent.),  in  ten  days  (33  per  cent.),  fourteen  days  (50  per  cent:), 
.  in  thirty  days  (75  per  cent.).  This  stage  may. immediately  follow 
latent  stage  when  rupture  into  the  lateral  ventricle  occurs. 
diagnosis. — Recognition  is  impossible  in  latent  cases  affecting 
ent"  areas,  whence  "no  brain  disease  of  equal  severity  so  often 
ipes  recognition."  When  focal  symptoms  are  absent,  various 
choses  may  be  thought  of.  The  diagnosis  is  often  made  only  in  the 
two  stages.  Few  cases  can  be  detected  without  consideration  of 
etiology,  which  is  definitive  in  75  per  cent.  (Gowers),  the  sepsis, 
eral  and  focal  brain  symptoms. 

)tiiic  abscess  may  be  confused  with  the  otitis  itself  especially  in 
Idren ;  otitis  may  produce  general  symptoms,  as  headache,  vomiting, 
vulsions  and  even  optic  neuritis  (probably  due  to  serous  meningitis), 
tiial  nerve  symptoms  (nystagmus,  diplopia)  but  all  symptoms  dis- 
►ear  when  the  middle  ear,  attic,  mastoid  or  subperiosteal  foci  are 
3d  for;  otitic  brain  abscess  runs  an  acute  rather  than  a  chronic 
rse,  but  the  various  stages  may  be  observed;  the  period  of  latency 
^ly  exceeds  one  to  one  and  a  quarter  years  (Korner,  Pitt),  and 
ally  averages  two  months  or  less  (Pitt).  Temperature  is  often 
5r  than  in  other  forms,  the  headache  may  be  local  or  unilateral, 
local  oedema  may  be  seen  over  the  temporal  region,  with  tender- 
J  on  percussion  and  a  higher  percussion  note  (Macewen). 
otitis  may  also  cause  suppurative  meningitis,  extradural  abscess  or 
IS  thrombosis,  either  with  or  without  brain  abscess,  from  which 
^  must  be  differentiated.  The  table  on  page  1018  is  borrowed 
u  Oppenheim's  classical  description. 

•«roti*  meningitis  (Billroth  and  Quincke)  is  often  mistaken  for  the 
purative  form  and  is  very  important  in  ear  disease.  It  is  attended 
little  rise  of  temperature,  internal  hydrocephalus,  paralysis  of  the 
lal  nerves,  often  gives  a  serous  fluid  on  lumbar  puncture  and  is 
5n  cured.  Extradural  abscess  (external  suppurative  pachymenin- 
s)  was  found  in  78  per  cent,  of  184  cases  of  brain  suppuration 
duding  meningitis)  by  Jansen,  sinus  thrombosis  was  found  in  18 
cent.,  and  brain  abscess  in  barely  3  per  cent.  It  is  more  common 
per  cent.)  in  acute  otitis  than  is  abscess  (9  per  cent.).  Local 
iptoms,  as  oedema  and  tenderness,  are  common,  but  diffuse  and 
il  symptoms  are  not  frequent.  Sinus  thrombosis  is  more  often 
tided  by  pysemic  symptoms,  high  fever,  chills,  sweats,  icterus  and 
in  the  lungs,  rapid  pulse,  choked  disk,  general  convulsions  and 
smal  symptoms  of  altered  brain  circulation  (see  Sixis  I^trombosis). 


Etiology: 

Onset: 

Course: 

Fever: 

Pulse: 
Sensoriiim : 


Headache,     vomit- 
ing, vertigo: 

General  convul- 
sioius: 


Retina: 


Meningitic  ♦*vi- 
denceM : 


Focal  symptoms: 


dpinn]  syniijtoms: 


Lumbar  |)imcture: 


Brain  ^VescEfts  (Otitic). 


DlFFUAE   8ui»fUltATIVt 
McXINGITIiS. 


Elar  disease « 


Acute  or  subaciute,  but  often 
aome  latency. 


Same:     favored    by    linpt«Hon* 
tympanum  and  cluldtuKKl, 

Acute,  stormy,  irven  apoplectic. 


Acute,      subacute,      chronic  Acute*   *tonny,   iih"- 
(latency  Ht age),  from  weeks:     ab«ce*«  (iWt  p*»r 
to  seldom  over  one  year* 


NormaL  subnormal,  moder^ 
ate. 

Slow. 

Simple  dulness,  merging  into 
coma* 


Headiielie   almost    c<:inatant; 
others  les*<  constant. 


Not  frequent. 


one    week)    tln' 
reiniflaioiid  occur. 

High,  continuous  and  nutly  li^ 
or  absent. 

Usually  fai^t  and  irregular, 

Unre.Ht,  irritftUility,  ddiriun 
dulne^  later;  «?!tet>rii*m  wld 
normaL 


Headache    and    %'omitjng   atn^z^ 
in  V  a  rial  ill'. 

U^ual,  clonic  and  tnnic 


Optic  neuritis  common.  Uffually  negative  Weau^e  of  i 

Choked  disk  not  common,      count*. 

I 

Less  by  far.  Mot. 

8tiff  neck  rare  save  in  cere-j     in 

bellar.  ot   --prriiu  arm  i:i-ijr-i  ii  **';i".*  i   :m  ^JJ^"" 

I     tristnuH;   retraction  of  altdijir^  «c 
I     general  rtgidify. 


Frequent,  eHiJccially  tempo-, Diplopia,    s1rahi>mii>,     ntirqti: 
roKp he noidah  internal  cap*      pupil«»corij 


I 


sulc  and  sometinR"^  cerebel- 
lar;   pttralysia  of  rhird 
neri'o. 


Seldoi n .    Few  case*  of  absent 
patellars. 


Rather  dangerous. 


alysis^'vci 
these  are  »1 
variable;    r 

Klejeia;      \'vi\ 
cmianopsia  |ir 
meningitis  tubtir  .:    . 

Almost  always  stiffjn*?^^  stiti  t^^ 

deme«K  of  neck  '  nr^^ 

m  uj*c!es .   Kern  i  <■  ■  ^*^ 

thei«ia   an»i  ^^~ ; 

suria,   invo  ^  " 
ab«ent  imt**it  if^ 

Positive  findings  (sec  nieainfiic-^ 


jon  18  sometimes  impossible. 

^  early.  Is  aagQCWtedwthJigginataiBfcg^ 
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cortical  (whence  its  focal  symptoms),  and  often  provokes 
her  general  symptoms.  It  must  also  be  differentiated 
tic  hemorrhage,  which  occurs  days  or  weeks  after  the 
ften  in  the  corp.  quadrigemina,  pons  or  medulla;  from 
alitis,  whose  course  is  more  rapid;  from  concussion,  in 
^mptoms  are  more  diffuse  and  may  involve  the  brain 
)use  fever,  though  cortical  symptoms  are  absent;  from 
iiroses,  which  lack  focal  and  septic  symptoms  (Oppen- 
ite  traumatic  abscess  latency  may  last  in  extreme  cases, 
ears.  The  abscess  is  not  cortical  (aflFecting  the  centres), 
al  (affecting  the  conduction  or  association  fibers).  Cere- 
V.)  must  be  considered. 

metastasis.  It  is  well  known  that  lung  suppuration 
rain  with  especial  frequency,  whence  the  chest  must  be 
>calization  is  largely  in  the  hemispheres,  thus  obeying 
topography  of  simple  em  holism  i  The  Sylvian  district 
1  lobes)  are  most  often  affected,  and  the  multiplicity  of 
bould  be  remembered.  The  course  is  usually  precipitate. 
s  of  idiopathic  abscess  without  proper  etiology  is  always 
sually  impossible. 

— Spontaneous  recovery  by  demarkation,  inspissation  and 
[Fenman)  is  recorded  in  a  few  cases,  though  it  is  then 
;  such  abscesses  are  healed  tubercles.  External  rupture 
>nally  occur.  Without  operation,  death  is  practically 
)  from  rupture  into  the  lateral  ventricles  (16  per  cent., 
tastatic  and  otitic  abscess),  and  into  the  membranes  (28 
cerebellar  abscess),  (b)  from  hydrocephalus  internus,  (c) 
irombosis,  (d)  from  pressure  on  the  medulla,  (e)  from 

or  rarely  hemorrhage.  Sudden  death  may  occur,  how- 
mor,  without  adequate  postmortem  explanation. 
. — (a)  Prophylactic  therapy  concerns  the  etiological  fac- 
te drainage  is  always  necessary,  although  granulations 
!  ear  are  protective  and  should  not  be  curretted  in  any 
er  (precisely  as  uterine  curettage  in  puerperal  sepsis  is 
?nahced).  (b)  Palliative  treatment  is  that  of  brain  tumor 
is.  Special  care  regarding  vomiting  is  indicated,  lest 
5  abscess,  (c)  Surgical  intervention  is  indicated.  Sue- 
were  those  of  Morand  1868,  Roux  1848,  and  Schede, 

as  those  of  Hitzig  and  Wernicke.  Macewen,  Barker, 
errier,  Horsley,  and  Schwartze  are  the  pioneers  in  its 
tment.  Von  Bergmann*s  rule  was  that  operation  should 
ormed  unless  the  diagnosis  was  certain,  but  adherence 
rouid  have  cost  many  lives.  The  contra-indications  are 
;  abscess,  (b)  a  fatal  etiological  disease,  (c)  inability  to 
»sthesia  or  shock,  (d)  ventricular  rupture  and  (e)  diffuse 
[though  in  the  last  two  cases,  isolated  recoveries  are 
Qus  thrombosis,  circumscribed  meningitis  and  incipient 
ot  contra -indicate  operation.     In  Korner's  cases  (otitic 
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abscess),  5L6  per  cent,  recovered,  Oppeiiheini  (traumatic  ease?)  re- 
ported recovery  in  45  per  cent..  Wheeler's  series  gave  S7»5  per  cent" 
and  Macewen*s  series  showed  9(i  per  cent. 


in.  Dementia  Paralytica, 


It  is  also  known  as  paralytic  or  puretic  dementia,  geneml  or  (>i 
^ressive  paralysis  erf  the  insane,  and  among  the  laity  as  s<)f»' 
the  brain.     Bayle,  1822,  and  Calmeil,  1826,  fir^t  accurately  tK  '^l 

the  affection.    It  is  often  classed  among  the  mental  rather  tlian  t^^ 
brain  diseases,  but  it  is  so  important  in  everyday  practi' 
stitntes  such  a  large  proportion  (10  to  25  per  <'ent,)  of  it 
that  its  description  is  in  place. 

Definition. — Dementia    paralytica    is   a   chronic   inflammation 
liegenenition  of  the  brain,  characterized  l»y  progressive  vasoniot*^^ 
motor  anil  psychical  disturbances,  and  ending  in  death  after  tw« 
three  years. 

Etiology*— (fi)  Syphilis  is  the  cause  in  at  least  75  per  ceni* 
vases  (Mendel  and  Striimpell).    That  it  is  not  the  .sole  rnu:*e  is  sIk>^ 
fjy  its  rarity  in  Egj*pt  and  Japan  where  sj^hilis  is  enderaie.    (h)  i}V^^ 
causes,  as  nwdtm  life,  with  its  strenuousness,  cof  irrr  ^^ 

worry  must  aid  the  syphilitic  toxins  which  cause      ^^  m  of 

brain  after  the  syphilis  is  apparently  spent  (a  parasyphilitic  affecci*^ 
according  to  Foumier),     Short  sleep,  dissipation,  overwork,  city  1' 
and  the  so-c*aIled  civilized  life  account  for  its  increasing  (rvt\nei^* 
Kmfft-Ebbing  summarized  the  etiology  as  **syphilizatioti  and 
tion.*'    These  causes  may  cooperate  \vith  (a)  kcrcdi/ary  neri 
(15  to  20  per  cent.),  and  (cf)  alcoholism  (20  per  cent.,  ibooi^h  thi^  i 
denied  by  many),    (c)  Certain  occupatiomi t  as  those  »»f    '^  i^^ 

an<l  actors, are  predisposing  factors,  and  generally  spt,  jr»*? 

classes  are  more  subject  to  it.     Krafft-Ebbing  did  not  im 
men  among  his  2,0LK)  patients.     (/)   It  occurs  Ijetween  i..^ 
mid  fiftieth  r^eant,  and  (17)  is  7  to  10  times  as  frequent  in  m^n  »* 
.women.    Other  factors  are  less  prominent  asexi>o5uretah€iitttiBiii 
jf  the  head,  plumbism  or  chronic  toxiemia. 

PatliOgenesis* — The  causes  enumerated  probably  product*  {a)  vs^ 
motor  paresis  in  the  fore-brain,  followed  by  (b)  lymph  sliuis  in  t  - 
cortex  and  pia  mater,  (c)  degeneration  and  atrophy  of  the  brmb  Ai 
iMird,  and   (d)  interstitial   inflammation.     Though  all  immcs  cod 
brain  atrophy,  opinions  still  differ  regarding  the  role  of  the  b 
rnation;    some   regard   encephalitis   interstitiali.H    (chronic   mrtiiui 
encephalitis)  as  primary  (Mendel),  and  others  hold  that  it  is  secoodar 
to  encephalitis  parenchymatosa  (Tticzek  and  Wemickr),  just  as  ic 
liver  cirrhosis  it  is  now  thought  that  the  connective  tisiiue  fomiAtioo  1 
secondary-  in  time  and  importance  to  cellular  alteratton. 

Pathology. — (a)  The  calvarium  is  thickened  in  33  per  cfmt 
Pacchyonian  granulations  are  often  enlarged.      *     '^'S**  dum  in  50  1 
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is  thick,  opaque,  vascular  and  adherent  to  the  skull  (pachy-- 
igiiis,  which  is  often  hemorrhagic).  In  attempting  to  strip  off 
ia,  it  is  found  granular  and  adherent  to  the  brain  cortex  (in  80 
ent.),  especially  over  the  frontal  and  motor  areas,  which  are 
ied  by  the  internal  carotid  artery.  Later  the  adhesions  may  dis- 
ir.  (c)  The  gro^s  brain  changes  are  constant.  There  is  less 
•tunity  to  inspect  the  brain  in  the  early  stages,  when  it  is  swollen 
lyperaemic  than  in  the  later  stages  when  it  is  wasted;  it  may 
I  but  a  third  or  quarter  of  the  normal  (40  ounces  or  1,260  gm.); 
hy  affects  largely,  if  not  wholly,  the  areas  supplied  by  the  internal 
id  artery,  especially  the  frontomotor  cortex  and  the  island  of 
The  gray  matter  is  yellow-gray,  soft  and  wasted,  but  the  atro- 
white  substance  is  firm.  The  convolutions  are  greatly  narrowed 
he  sulci  are  widened,  for  the  degree  of  atrophy  corresponds  to 
or  8  ounces  of  serum  which  fills  the  deficit  (hydrops  ex  vacuo), 
per  cent,  of  cases  granulations  are  seen  on  the  ependyma  of  the 
.1  ventricles,  resembling  the  back  of  a  "cat's  tongue,"  and  the 
icles  contain  excess  of  fluid  (hydrops  ex  vacuo).  Areas  of 
rrhage,  softening  and  cyst  formation  are  due  to  complicating 
liar  disease,  (d)  The  minute  alterations  in  the  brain  are  as  follows : 
anglion  cells  are  early  swollen  and  cloudy;  the  later  findings  are: 
>lated,  degenerated  and  atrophied  ganglion  cells;  waiting  of  the 
Uary  sheaths  and  of  the  axis  cylinders,  especially  in  the  association 
.ngential  nerve  fibers  running  parallel  to  the  cortex  (Tiiczek), 
li  are  said  to  waste  before  any  inflammation  can  be  seen;  corpora 
aeea  represent  what  is  left  of  them;  the  same  changes  occur  in 
cranial  nerves;  the  bloodvessels  show  mural  proliferation,  earn- 
n,  colloid  or  hyaline  metamorphosis,  thickening  and  later  atrophy 
)literation;  the  lymph  vessels  show  proliferation,  transudation 
x^mpression  of  the  cortex,  where  lymph  cysts,  from  snaring  off 
mph  vessels,  sometimes  cause  cystic  degeneration  of  the  cortex; 
leuroglia  increases  even  sevenfold  (sclerosis),  (e)  Alteration  of 
pinal  cord,  described  first  by  Westphal,  is  present  in  90  per  cent. ; 
ateral  columns  often  show  descending  degeneration,  but  most 
aonly  changes  like  those  of  tabes  are  found  in  the  posterior  columns 
om  of  GoU)  and  in  the  posterior  roots.  Pachy-  and  leptomenin- 
treseen  in  40  per  cent.  As  in  tabes,  the  cerebrospinal  fluid  contains 
y  mononuclear  cells.  (/)  Changes  in  the  cranial  nerves,  especially 
rst  to  the  seventh,  may  result  from  syphilis  or  alcoholism. 
neral  Symptomatology. — As  a  rule,  the  symptoms  are  first  vaso- 
r,  second  psychical,  and  third  motor,  in  the  order  of  their  usually 
ievelopment.  It  is  possible  for  the  psychical  symptoms  to  appear 
with  the  motor,  or  more  rarely  to  follow  them.  The  leading 
toms  are  referable  to  alteration  in  the  frontomotor  cortex.  Three 
rare  usually  distinguished:  1.  In  the  prodromal  stage,  recogni- 
is  often  difficult,  because  the  first  symptoms  are  equivocal  or 
to  (i)  neurasthenia  because  of  the  **  irritable  weakness,"  ready 
le  in  mental  processes,  headache  or  sense  of  cephalic  pressure, 
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introspection  and  rheumatic  pains.     Again,  the  hiitinl  symptoras  ft 
(ii)  con(jt\siim\  as  headache,  niignune,  especially  significant  when 
has  not  occurred  before,  or  attacks  similar  to  minor  epilepsy  {pn 
mal),     (ill)  Most  important  are  mental  changes.     The  patient 
described  as  "not  liimself"  but  **he  does  not  remark  his  own  alte 
tion*'  (Schule).     Kratft- Ebbing  gives  a  lucid  picture  of  the.se  alte 
tions.    The  intellect  is  cloudy;  the  patient  is  confused  as  lo  time,  a 
comes  too  early  to  work  or  remains  after  time;    he  confuiien  plac 
and  may  smoke  in  church;    his  observation  is  faulty  as  well  as  " 
judgment;    he  confuses  dreams  with  actualities,  ami  his  meroorr 
confused,  for  he  forgets  entire  epochs,  especially  recent  impressior 
.Esthetic  and  social  lapses  are  common;   the  subject  becomes  vuljfHj 
careles.s,  neglects  duties,  disregards  amenities,  and  from  lack  of  w 
power  may  steal  or  dissipate  most  openly.    Emotional  outbreak*  (ktij 
as  violent  or  brutal  conduct,  or  maudlin  sentiment  over  soon  ' 
incidents.    The  patient  is  often  perniciously  active,     (iv)  Fi^ 
toms,  especiiilly  amnestic  aphasia  may  appear,     (v)  General  timiin 
are  noted  after  a  time,  as  small  ami  unetpial  pupils  or  other  tnl^e*-'*'^ 
findings,  double  vision,  unequal  innervation   of  the  face,  fibrill! 
contractions  of  the  tongue,  tremor,  pains,  headache,  vertigo,  eotigf>^' 
i%^e  attacks,  slow  pulse,  rough,  unmodulated  voice,  skipping  of  wo 
in  reading  (paralexia),  and  irregular^  incorrect  writing  (paragraphia*' 
This  stage  covers  months  or  years.     In  mre  instances  the  syjnpto 
may  follow  tabes;    this  is  '*the  ascending  form  of  general  pamlv^' 
2,    At  the  height  of  the  disease,  (i)  the  psychical  symptorrrs  take  ^* 
ious  types,  as  maniacal  exaltation,  melancholia,  hypochondriiisi**  *^' 
simple  progressive  dementia.    Psychical  blindness  or  deafneiss  occui^ 
(ii)  Congestive,  apoplectiform  attacks  are  frequent,  and  the  ^w^f*' 
findings   become   more   distinct,   as   immobile   and    unequal  \*^Py^' 
hesitant  speech  with  elision  of  syllables,  altered  expres^sitm.  trewMi^'p 
or  paresis  of  the  face,  incoordination  of  the  liands  and  gait»  Sstm^' 
ances  in  writing  and  reading,  and  retention  of  urine.     During  tii^ 
not  uncommon  remissions,  some  of  these  symptoms  can  ^i'  ^^^^P 

be  found.    3.    The  terminal  tftage  is  characterized  by  coin,  "*"* 

tia  (the  final  t\T>e  of  all  initial  varieties),  comj>lete  <lisorder  > 
incodrdination  so  extreme  as  to  necessitate  feeding  the  pai; 
keeping  him  in  bed,  sensory  disturbances,  vasomof«>r  panuymp^r 
ing  of  the  teeth,  trophic  complications,  and  death  from  pycIonepW*^^ 
bed-sores,  complications  or  l>ulbar  symptoms. 

Symptoms  in  Detail.— Psychical  SymptomB. — The  wt^knem^^^' 
tion  in  charcuicrt  loss  of  memory  and  re-ason,  and  the  ethical,  iNh**!^* 
and  moral  loss  have  been  described.  During?  the  height  of  tte  ^^ 
«*ase  there  is  one  of  three  main  mental  man  ife-'  •wrj^fop''*'*' 

with  simple  exaltation  or  mania.    This  clasM*  ^  <mvp»*  •'^"^r 

in  6fi  per  cent,,  is  assiniated  anatomically  with   the  **J^j 

meningo-encephalttis,  and  is  characterized  by  ideas  of  ^^ 

patient  believing  he  is  a  king,  God,  a  miUionaire,  an  all. 
makes  ridiculously  large  plans,  buys  extruvagniilly.  Lacks  will  ^^^ 


i 
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Jges  himself  excessively,  changes  with  great  "facility"  from  one 
g  to  another,  is  optimistic,  friendly,  even  philanthropic,  and  rap- 
runs  through  his  capital.  He  loses  himself,  forgets  names,  and 
uses  the  real  with  the  unreal.  Periods  of  acute  mania,  with  fever, 
grinding  of  the  teeth  are  expressions  of  brain  congestion ;  com- 
3  dementia  is  the  final  outcome,  even  though  remissions  occur, 
ng  which  some  mental  or  somatic  change  can  be  detected.  (6) 
melancholic  or  hypochondriacal  form  is  thought  to  occur  with 
ic  degeneration  of  the  cortex.  It  may  be  of  the  dull  or  agitated 
.  The  patient  dwells  on  the  condition  of  his  bowels;  one  subject 
ight  that  they  would  "burst  and  flood  the  world."  There  is  often 
'omania,  characterized  by  "  self-belittlement,"  in  which  the  indi- 
lal  fears  everything  and  thinks  himself  a  "dot,  nothing,  or  denies 
existence."  These  cases  may  commit  suicide.  Dementia  is  the 
iome.  (c)  Simple  primary  dementia  may  be  present  from  the 
inning;  this  type  is  increasing  in  frequency,  while  the  first  classical 
n  is  decreasing.  It  is  thought  to  be  based  anatomically  on  simple 
ical  atrophy  in  which  inflammation  is  absent  or  late  and  secondary. 
»e  subjects  are  often  deceptive  in  the  early  stage,  being  quiet, 
ine  and  optimistic.  In  the  ultimate  dementia  of  all  types,  mentality 
holly  gone,  "there  is  no  sense  of  time,  place  or  identity,"  and  the 
ent  babbles  or  is  speechless. 

[otor  Disorder. — ^This  usually  occurs  with  mental  changes,  is  con- 
t,  though  variable  in  its  expression,  incomplete  in  degree,  extensive 
>  parts  involved,  and  progressive,  (a)  Speech  is  pathognomonically 
irbed  as  a  result  of  mental  change,  wasting  of  association  fibers 
later  of  bulbar  atrophy.  It  is  incoordinate,  involving  letters 
ieral"  ataxia)  or  syllables.  In  pronouncing  such  words  as  "elec- 
ty"  the  patient  characteristically  stutters  over  syllables.  It  is 
se  in  the  morning  and  after  resting.  Loss  of  word  memory  is  the 
nary  trouble;  the  patient  forgets  expressions,  speaks  ungram- 
ically  and  "does  not  notice  it."  Speech  becomes  atactic,  there 
paraphasia,  the  voice  is  unmodulated,  gives  out  suddenly,  is  some- 
es  hoarse,  nasal  or  slow,  but  never  scanning.  Later,  speech  is 
urbed  from  bulbar  alteration,  causing  dysarthria  from  disease  of 
facial  and  hypoglossal  nuclei;  it  is  ultimately  unintelligible  Cabso- 
aphasia).  Closely  associated  with  speech  disturbance  is  (6) 
itfcred  reading  (paralexia),  which  is  rather  characteristic  and  occurs 
y.  (c)  Writing  is  disturbed  first  because  of  the  mental  alteration; 
patient  has  difficulty  in  collecting  his  thoughts,  although  he  does 
realize  the  cause  (the  ataxia  by  which  he  drops  syllables,  repeats 
ds  or  sentences — paragraphia)-,  and  it  is  disturbed  secondly  be- 
sc  of  tremor.  The  writing  is  uneven,  up  and  down  or  zig-zag. 
5se  changes  are  diagnostic,  (rf)  Paralysis  of  the  eye  viiwcles  (in 
cr  cent.,  Marie)  is  usually  partial  and  transitory.  When  total, 
hiKs  or  tabes  is  the  probable  cause,  (c)  The  pupils:  Myosis  may 
%  often  just  before  maniacal  outbursts.  ^lydriasis  is  frecjuently 
lateral  and  results  from  irritation  of  the  sympathetic  nerve.     In 
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I  Symptoms. — The  pulse  is  often  slow  and  monocrotic,  the 
lire  low,  although  the  heat  centres  may  be  involved  in  conges- 
res  with  great  febrile  elevation,  and  the  body  weight  is  often 
n  the  early  and  late  stages,  though  at  the  height  of  the  dis- 
ten  increases,  especially  before  the  congestive  seizures.  The 
stinct,  at  first  increased  and  sometimes  perverted,  later  de- 
nsomnia  may  be  severe,  may  last  for  months,  and  sometimes 
te. 

>sis. — ^The  diagnosis  depends  upon  (a)  the  etiology ,  as  syphilis 
tal  strain,  head  trauma,  or  excesses;  (6)  the  grouping  of  the 
symptoms,  as  character,  aesthetic  or  ethical  changes  with 
symptoms,  as  the  speech,  writing  or  tremor;  (d)  vasomotor 
3,  as  migraine  or  apoplectiform  insults,  and  (e)  the  progressive 

ntiation. — 1.  Diflase  Brain  Diseases. — (a)  Cerebral  syphilis 
onfused  with  diffuse  meningo-encephalitis  of  the  convexity. 

Progke88Ive  Pakalysis vs. Syphilis. 

Eibsent  or  vague  and  tranai-         Headaclie  present  and  severe. 

alteration    characteristic :  Somnolence,  variability  in  mental  symp- 

yrmptoms  are  coordinated.  toms.     Merely  coincident. 

[n  mono-  or  hemiplegic  seiz-         More  frequent. 

»toms  very  rare.  Focal    symptoms    common,     together 

with  diffuse  symptoms. 

ech  disturbance,  literal  para-  Less  or  no  tremor;  speech  far  less  f re- 
nd fibrillary  tremor  of  face  quently  disturbed;  no  literal  para- 
ue.  phasia. 

ertson  pupil.  Absent:  oculomotor  affections  and  optic 

neuritis  much  commoner. 

,  slower.  No  tlierapeutic  re-  In  installments,  more  rapid  jumps,  re- 
missions. Therapy  helps  or  possibly 
cures. 

ilitic  disease  .'I  Active  syphilis. 

9e  cerebral  sclerosis  presents  no  clear  picture  and  cannot  be 
rated;  though  it  leads  to  dementia  and  attacks  of  delirium, 
\t  the  speech  and  mental  alteration  which  is  present  in  general 
(c)  Senile  dementia  seldom  occurs  until  after  sixty  years  of 
rourse  is  longer,  the  symptoms  more  gradual  and  less  intense, 
3  maintained  longer  and  there  is  less  megalomania  than  fear 
ition  and  poisoning,  (rf)  Multiple  sclerosis  occurs  earlier, 
^hilitic  etiology,  is  complicated  bv  late  and  mild  mental 
i  and  an  intention  tremor,  which  is  wider  in  amplitude  and 
ring  repose.  The  speech  is  scanning,  staccato,  and  there  is 
ataxia.     Nystagmus  is  common,  while  it  is  rare  in  general 
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paralysis.     Motor  symptoms  are  largely  referable  to  diM^a^ie  of  ib^  1 
lateral  columns,  I 

2.  Focal  Brain  Diseases. — (a)  Although  migraine,  hi*inl»che*,iipO"  I 
plectifonn  attacks  and  partial  sensory  or  motor  irritation  of  tl»i*pIai'M 
sonian  type  may  ovvur  in  hrain  tftnutr,  it  does  not  eau.He  iliffirulK  »' I 
pronouneing  syllables,  peniliar  mental  aheratioii,  or  immobile  pupils  I 
it  is  fliaraeterized  by  general  sy mptiniis,  as  rhokeil  disk,  or  votnitiJijJ  1 
and  f*K-al  symptoms,  wliieh  are  foreign  to  general  paralysis.  In  tumor  I 
thert*  is  sinij^le  dulling  t>f  the  intellect  an<l  dementia  only  with  nmrkt^l  1 
internal  hydroeepfudus,  ih)  Heniorrhagie  paebymrningitiA  tuiupli*! 
rates  20  per  cent,  of  eases  of  ilementia  paralytica;  when  it  existiMl 
an  independent  afFcctitni,  it  often  leatls  to  intense  local  headfl*""^*! 
vomiting,  recurrent  hemiplegia  i>r  moncvplegia.  cortical  irritiition.ttii** I 
more  rapid  ccnirse.     ir)  Softening  usually  produces  focal  Hympl"OJ**| 

3.  Psychoses  and  Neuroses.— (a)  Mania  and  hypo^hmtdriojtis  ro*^l 
retjuire  dilTerentiation,  Kvery  ease  of  mania  l>etween  the  twpnt5*fif^" I 
ami  flirty-fifth  year  nf»t  due  to  alcoholism  «)r  i(»  acute  sc»nmtic  discft-^1 
shouM  arouse  suspicion  of  general  paralysis  {Mendel).  The  >Ai"*| 
may  be  said  of  hypochondriasis.  (6)  Neuruitthtmia  amy  l*e  euiifii**^! 
with  dementia,  and  the  etiology  may  be  identical.  In  neunistbe«**l 
the  onset  is  more  acute;  lieadache  atrompanies  the  la.ssiturle  auoj 
**  irritable  weakness,**  the  rncmory  is  fatigued  but  ri*  tl^^ 
patient  recognizes  his  incapacity;  and  oxalates  and  un*'  '*' **'l 
the  urine.  In  dementia  parahiica,  however,  there  is  phosphjituriiil 
hypochondriasis  with  absurd  conceptions,  changes  in  the  pupiU.  *^^^ 
and  field  of  vision,  alterations  in  character,  speech  ami  inieUcet  whi<^»l 
are  never  seen  in  neurasthenia.  J 

4*  Intoxications.— These  may  produce  mauy  of  the  i^ymptooi^^  *fl 
dementia  paralytica  and  may  cause  many  of  the  form-'i  faiafrJi  *j| 
general  pseudo[>aralysis  which  are  due  to  nh.*ohob  leail,  i?tc.  f'll 
<'hronic  alcoholism  is  not  progressive,  recovery  is  frefjucnt.  <Min«J^i 
tremens  and  eonvulsions  are  common,  the  course  is  acut^ 
but  weeks  or  months,  and  tlie  alcoholic  tremor,  headacbc,  i*  J 

tions,  and  neuritis  are  found.  (6)  Chronic  plunilfijnn  isaturoinen»r'P'j 
alopathy)  is  often  progressive,  even  fatab  ami  in  its  U-st  stages  io"*^! 
tinguishable  from  dementia  paralytica.  It  is  moit!  acute,  and  SO  {^| 
cent,  of  the  cases  recover.  There  is  headache,  cardiac  (iistress,  atiffO*^*'! 
and  gingival  lead  line,  (c)  Chronic  brotni^fvi  is  distinguished  ^J  ■ 
stupor,  dementia,  bromide  aene,  fa^tid  breath,  coated  tongue,  pharyn- 
geal anaesthesia,  weak  heart  and  acute  course,  which  usually  <^"* '° 
recovery. 

Prognosis.— The  disease  in  fatal  within  tbrt?e  yem^  and  in  (f  V^^ 
cent,  of  cases  within  two  ye4irs,  though  remissions  may  iiecur.  1*^/ 
Kbbing  saw  no  recoveries  in  2,5tX)  ea.ses;  if  rf*ro\"en*  octiii*  *°^ 
rliagnosis  is  probably  incorrect  and  the  disease  is  cotiRdercd  pp*"***^ 
paralysis  generalis.  The  following  courses  are  di^txDguishrt):  '^. 
acute  or  galloping  form,  which  lasts  months  or  a  yrar;  ih)  rIfliN*** 
e.^)ansive  type,  ivhich  la,sts  three  to  four  years  atid  in  which  tHeTH^fj 
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is  the  most  favorable;  (c)  the  depressive  type,  which  lasts  two  to 
!  years;  (rf)  dementia  forms,  which  last  four  to  five  years;  (e) 
lar  form,  in  which  depression  alternates  with  mania;  (/)  female 
ty  which  has  a  longer  course  than  in  males;  (g)  spinal  form,  with 
itively  long  course;  (h)  juvenile  or  adolescent ;  and  (i)  senile  form, 
h  results  in  50  per  cent,  from  the  disease  itself,  by  apoplectiform 
res,  suicide,  inanition  or  bulbar  symptoms.  In  50  per  cent,  it 
is  from  complications,  tuberculosis  (18  per  cent.),  bed-sores,  with 
s  (10  per  cent.),  lung  gangrene  (6  per  cent.),  pneumonia  (5  per 
),  choking  (10  per  cent.),  and  cystitis. 

eatment. — (a)  Etiological  treatment.  Recovery  is  barely  pos- 
in  the  early  stages,  and  many  physicians  advise  that  mercurial 
:tions  be  given.  It  must  be  recalled  that  the  disease  is  a 
-  or  parasyphilitic  disease,  not  active  syphilis,  and  that  some 
der  mercury  distinctly  injurious.    Iodides  promote  resorption  and 

a  milder  course.     (6)  Hygienic  treatment,  as  rest,  protection 

heat,  and  quiet  surroundings,  is  indicated,  (c)  The  patient 
d  be  put  in  an  asylum,  for  suicide  or  other  violence  is  always 
>le.  In  the  simple  dementia  form,  alone,  may  the  patient  be 
d  at  home,  (d)  Hydrotherapy  is  valuable  within  limits.  Cold 
lessen  excitation,  although  full  cold  baths  are  contra-indicated. 
^edicinal  treatment  is  unsatisfactory.  Drugs  produce  dispropor- 
e  effects  and  must  be  exhibited  with  caution.  For  delirium  and 
mia  bromides  ^^re  most  efficacious,  but  chloral  and  opiates  should 
en  less  fre(|uently  or  only  in  combination  with  hyoscine,  digitalis, 
bromides,  or  with  the  ice-cap.     Ergot  is  said  to  produce  remis- 

but  is  valuable  chiefly  as  a  vascular  tonic  for  brain  congestion. 
he  skiuy  bladder  and  rectum  should  receive  treatment  as  in 
exy  and  spinal  diseases. 


(E).  DEGENERATIONS  OF  THE  BRAIN. 

I.  Cystic  Degeneration. 

Jtic  degeneration  occurs  mostly  in  the  shrunken  brain  of  aged 
as,  and  largely  in  the  perivascular  spaces  of  the  cortical  and 
white  substance.  No  essential  symptoms  result  from  the  fluid; 
Sire  those  only  of  the  causal  atrophy.     Possibly  the  vessels  are 

to  dilate  and  rupture  from  shrinkage  of  the  brain  and  conse- 

lack  of  support. 

II.  Chronic  Progressive  Softening. 

ronic  progressive  softening,  when  not  due  to  vascular  disease,  is 
e  affection;  it  was  described  by  Wernicke.  It  affects  the  white 
er  chiefly,  occurs  mostly  after  the  sixtieth  year,  its  pathogenesis 
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is  obscure,  and  its  clinical  symptoms  are  weakness  on  one  !»ide,  Ai^hi 
irritative  phenomena,  as  tingling  or  pain,  and  involvement  of  liw 
intellect.  The  length  cjf  the  course  varies  from  a  month  to  a  few  mr^, 
and  remissions  are  uncotnmon. 


m.  Multiple  or  Insular  Sclerosis.— (See  Signal  Cord.) 

TV.  Diffuse  Sclerosis. 

This  may  involve  one  or  both  hemisphere.^  of  the  bmin  or  cex"** 
bcllum.     (a)  It  is  often  secontJary  to  meningeal  hemorrhages  ai  Wrf^*** 
infantile  hemiplegia,  arrest  of  development,  and  trauma*     In  \\ies^ 
cases  the  sclerosis  is  secondary  to  brain  atrophy.     (6)  In  other  cbB^ 
there  is  sclerosis  wthout  atrophy.    The  causes  are  congenital  sj-philJ^i 
chronic  alcoholism,  contracted  kidney  or  other  exhausting  disea-s^^- 
The  symptoms  are  indefinite.     Hemiplegia,  impaired  menralitv,  coi^" 
vulsions,  contractures,  spontaneous  movements  (StrQmpell),  verti^j^* 
syncopal  attacks  and  slow  speech  have  been  noteJ.    Miliary  sclero; 
is  very  rare  and  consists  of  uniuite  foci  in  the  cortex ^  where  the  pr^^J 
and  white  substance  join.     Many  reported  cases  are  due  to  artefacr 
in  hardening. 

V.  Atrophy  of  Brain, 

Genuine  atrophy  is  always  acquired.     It  is  often  associate*]  witJ 
microcephaly,  and  the  brain  is  usually  normal.    I'niUteral  atrophy 
observed  in  some  cases  of  chronic  insanity,    I^ocal  atrophy  may  occt** 
anywhere,  is  usually  associated  with  sclerosis  (q,  L^)  or  neuroglift  in- 
crease, is  usually  acquired  and  is  verj'  often  secondary  to  previoi^-l 
trauma,  tumor,  or  hydrocephalus.     Some  reported  cases  are  dearly 
agenesis  and  arrested  development.    The  symptoms  are  not  distinctiY^ 
Hemiplegia,  hemiathetosis  and  imbecility  may  accompany  the  infantifc 
forms;    they  occur  bilaterally  when  both  hemispheres  are  diseased' 
Senile  atrophy  occurs  in  old  age,  when  the  brain  becomes  smalleriiB« 
firmer  and  hydrops  ex  vacito  occurs  in  direct  proportion  to  the  shrink' 
age.    Mental  changes  are  not  as  common  as  is  usually  stated. 

VI.  Hypertrophy  of  the  Brain. 

This  IS  most  infrequent.  Increase  of  the  neuroglia  is  sonifti""*-^ 
present  and  so-called  local  hypertrophy  is  frequently  only  gtioniiif**'^' 
infiltration.  Hypertrophy  occurs  at  birth,  in  the  first  year,  wheaii** 
often  associated  wnth  rickets,  and  sometimes  in  older  children  or  «d 
adults.  A  family  tendency  is  said  to  exist.  The  skull  b  ealarp^'- 
the  ventricles  decreased,  a nd  the  convolutions  are  flattened*   CcinS^^^ 
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•trophy  of  the  lymphatic  glands,  thyroid  and  thymus  has  been 
ved.    The  symptoms  are  vague  and  diagnosis  is  impossible. 


Vn.  Ohronic  Bulbar  Paralysis. 

hough  mentioned  by  Robinson  (1815),  and  Dumesnil  (1859), 
iflFection  was  first  thoroughly  described  by  Duchenne  (1860),  as 
glossopharyngeal  (laryngeal)  paralysis,  and  his  observations 
confirmed  by  Trousseau,  who  made  the  first  autopsies.  Wachs- 
.  (1864)  advanced  the  name,  progressive  bulbar  paralysis,  and 
cot  and  v.  Leyden  demonstrated  alteration  in  the  bulbar  nuclei, 
iology. — Most  cases  occur  in  persons  between  fifty  and  seventy 
of  age,  although  some  are  observed  in  children,  and  sometimes 
e  same  family.  Heredity  is  a  factor  only  when  the  disease  is 
iated  with  progressive  muscular  atrophy.  Sixty-four  per  cent, 
les  occurs  in  males.  Trauma,  cold,  infections,  mental  or  physical 
Lstion  and  toxaemias,  are  uncertain  factors.  Rheinhardt  holds 
t  may  follow  acute  inflammation  of  the  medulla. 
ihology. — ^To  the  naked  eye  the  medulla  usually  appears  normal, 
h  sometimes  shrunken.  Microscopically,  (a)  the  motor  nuclei 
^mmetrically  and  bilaterally  wasted,  their  cells  and  processes 
ken.  The  hypoglossal  nucleus  suffers  most,  and  few  normal 
remain;  its  accessory  nucleus  is  usually  normal.  The  spinal 
iory  nucleus  is  next  most  frequently  affected,  but  the  vagus 
as  suffers  less.  Degenerative  atrophy  may  invade  the  glosso- 
ngeal  or  exceptionally  the  facial  and  fifth  nuclei.  In  some  cases 
ilohr),  perivascular  exudation  occurs  within  the  nuclei,  and  the 
elements  are  degenerated  (the  parenchymatous  form),  but  in 
5  increase  of  connective  tissue  or  thickening  or  multiplication  of 
)loodvessels  may  be  seen,  (b)  The  respective  nerve  trunks  in 
course  or  in  their  terminal  intermuscular  endings,  are  soft,  gray 
Jhow  parenchymatous  and  interstitial  change.  This  may  occur 
within  the  medulla,  and  the  posterior  longitudinal  fibers  waste 
rect  ratio  to  the  hypoglossal  nuclear  atrophy,  especially  those 
1  form  the  anterior  fundamental  fibers  of  the  spinal  cord.  Some- 
the  loop  of  the  seventh  nerve  wastes,  although  the  cause  is  not 
(c)  The  muscles  supplied  by  the  above  nuclei  and  nerves 
!,  as  those  of  the  lips,  tongue,  palate  and  larynx  (the  process 
times  extends  to  the  neck  and  arms).  The  greatest  change  is 
:  tip  of  the  tongue.  The  changes  are  those  of  progressive  muscular 
hy,  i.  e.,  atrophy  which  is  unequal  in  its  distribution,  as  granular, 
or  waxy  alteration,  increased  nuclei  in  the  muscular  sheaths  and 
3  connective  tissue,  reddish  pigmentation,  and  sometimes  over- 
h  of  the  fatty  tissue.  The  nuclei  of  the  medulla  are  rarely  the 
eat  of  the  disease,  and  when  they  are  alone  affected,  the  disease 
a  rapid  course  of  a  few  months  to  a  year  (Remak),  suggesting 
Dther  structures  have  not  time  to   be   affected,     (rf)    In   many 


p-y — ^ ^ . . , J ^^ ^ 

belliim*  (a)  It  is  often  secondary  to  nieningeul  ItemorrTil 
infantile  hemiplegia,  arrest  of  development,  and  traunii 
cases  the  sclerosis  is  secondary  to  brain  atrophy.  (6)  II 
there  is  sclero.sis  without  atrophy.  The  causes  are  congri 
chronic  alcoholism,  contracted  kidney  or  other  exhausti 
The  symptoms  are  indefinite.  Hemiplegia^  impaired  m< 
vulsions,  contractures,  spontaneous  movements  {Striimp 
syncopal  attacks  and  slow  speech  have  been  noted,  ilili 
IS  very  rare  and  consists  of  minute  foci  in  the  cortex,  wh 
and  white  substance  join.  Many  reported  cases  are 
in  hardening. 


V.  Atrophy  of  Bram* 

Genuine  atrophy  is  always  acquired.  It  is  often 
microcephaly,  and  the  brain  is  usually  normal.  Unilatr 
observed  in  some  cases  of  chronic  insanity.  Ixn-al  atroph 
anyw^here,  is  usually  associated  with  sclerosis  {q,tK)  or  j 
crease,  is  usually  acquired  and  is  verj^  often  secondary 
trauma,  tumor,  or  hydrocephalus.  Some  reported  casei 
agenesis  and  arrested  development.  The  symptoms  are  no 
Hemiplegia*  hemiathetosis  and  imbecility  may  accompany 
forms;  they  occur  bilaterally  when  both  hemispheres 
Senile  atrophy  occurs  in  old  age,  when  the  brain  bei^] 
firmer  and  hydrops  ex  vacuo  occurs  in  direct  proport 
age.    Mental  changes  are  not  as  common  as  is  nm* 


VI.  Hypertrophy  of  the  B; 


CHROXIC  BULBAR  PARALYSIS  1029 

phy  of  the  lymphatic  glands,  thyroid  and  thymus  has  been 
.    The  symptoms  are  vague  and  diagnosis  is  impossible. 


Vn.  Ohronic  Bulbar  Paralysis. 

igh  mentioned  by  Robinson  (1815),  and  Dumesnil  (1859), 
^ion  was  first  thoroughly  described  by  Duchenne  (1860),  as 
sopharyngeal  (laryngeal)  paralysis,  and  his  observations 
firmed  by  Trousseau,  who  made  the  first  autopsies.  Wachs- 
564)  advanced  the  name,  progressive  bulbar  paralysis,  and 
and  V.  Leyden  demonstrated  alteration  in  the  bulbar  nuclei, 
fy. — Most  cases  occur  in  persons  between  fifty  and  seventy 
age,  although  some  are  observed  in  children,  and  sometimes 
ime  family.  Heredity  is  a  factor  only  when  the  disease  is 
d  with  progressive  muscular  atrophy.  Sixty-four  per  cent, 
Kjcurs  in  males.  Trauma,  cold,  infections,  mental  or  physical 
)n  and  toxsemias,  are  uncertain  factors.  Rheinhardt  holds 
ay  follow  acute  inflammation  of  the  medulla. 
ogy. — ^To  the  naked  eye  the  medulla  usually  appears  normal, 
ometimes  shrunken.  Alicroscopically,  (a)  the  motor  nuclei 
netrically  and  bilaterally  wasted,  their  cells  and  processes 
I.  The  hypoglossal  nucleus  suflFers  most,  and  few  normal 
lain;  its  accessory  nucleus  is  usually  normal.  The  spinal 
'  nucleus  is  next  most  frequently  affected,  but  the  vagus 
suffers  less.  Degenerative  atrophy  may  invade  the  glosso- 
lal  or  exceptionally  the  facial  and  fifth  nuclei.  In  some  cases 
it),  perivascular  exudation  occurs  within  the  nuclei,  and  the 
jments  are  degenerated  (the  parenchymatous  form),  but  in 
crease  of  connective  tissue  or  thickening  or  multiplication  of 
ivessels  may  be  seen.  (6)  The  respective  nerve  trunks  in 
rse  or  in  their  terminal  intermuscular  endings,  are  soft,  gray 
7  parenchymatous  and  interstitial  change.  This  may  occur 
lin  the  medulla,  and  the  posterior  longitudinal  fibers  waste 
ratio  to  the  hypoglossal  nuclear  atrophy,  especially  those 
•m  the  anterior  fundamental  fibers  of  the  spinal  cord.  Some- 
!  loop  of  the  seventh  nerve  wastes,  although  the  cause  is  not 
ff)  The  muscles  supplied  by  the  above  nuclei  and  nerves 
\  those  of  the  lips,  tongue,  palate  and  larynx  (the  process 
ts  extends  to  the  neck  and  arms).  The  greatest  change  is 
of  the  tongue.  The  changes  are  those  of  progressive  muscular 
I.  e,,  atrophy  which  is  unequal  in  its  distribution,  as  granular, 
iraxy  alteration,  increased  nuclei  in  the  muscular  sheaths  and 
►nnective  tissue,  reddish  pigmentation,  and  sometimes  over- 
f  the  fatty  tissue.  The  nuclei  of  the  medulla  are  rarely  the 
of  the  disease,  and  when  they  are  alone  affected,  the  disease 
,pid  course  of  a  few  months  to  a  year  (Remak),  suggesting 
T  structures  have  not  time  to   he  affected,     (d)   In   manv 


tongue  IS  sometimes  large  and  flabby,  hut  more  often 
wasted.    The  //p^  become  weak;  and  kissing,  whistli 
of  the  labials  (O,  U,  P,  B,  M)  becomes  impofvsible. 
seems  strange  that  paralysis  of  the  tongue  and  lips  sh 
assoeiated,  yet  physiologically  they  are  more  ciosel 
any  other  muscles  of  the  body;    anatoinirully  it  h  prolj 
facial  fibers  for  the  orbicularis  oris  originate  in  the  hypogl 
or  arise  very  close  to  it.     Forced  attention  may  for  a  w 
imperfect  enunciation,  l)yt  later  the  paralysis  is 
cannot  be  closed,  the  lower  lip  sags  and  the  zyg< 
come  the  weak  fibers  of  the  upper  lip,  unci  accentuut<^ 
furrow.    The  lips  are  frecjuently  thin,  but  may  appear 
expression  is  peculiar,  the  forehead  is  cornigated,  I  he 
what  lifted,  but  the  mouth  is  passive,  its  expressioi 
laughing  and  emotiuna!  displays  produce  a  strange  efh 
seau  compared  to  the  mask  of  the  Greek  aetoi^s.    The  uoi 
tions  graphically  picture  the  patient  constantly  holding  a 
l)efore  the  lips  ui  rollect  the  free  fii»w  of  saliva  from  tlie 
the  salivary  secretion  is  probably  also  increased  from 
bulbar  centre*    The  chin  muscles  are  also  weak.    Siralh 
difficult  from  the  inability  of  the  tongue  to  propel  iht 
pharynx,  so  that  the  suliject  must  push  the  food  back  w 
and  again  the  palate  l  which  is  controheil  by  the  spinal 
vagus  nerves)  is  weakened,  producing  a  nasal  voice  ami 
to  regurgitate  into  the  nose.    The  pliari/n.r  U  aho  fHtrdic  i 
by  the  glossophar\Tigeal  and  vagus  nerves),  and  the  I 
(spinal  accessor)*  and  vagus  nerves).     Serni-solid  foo^l 
swallowed,  because  fiuid  more  e^isily  regurgitates  intu  C 
solids  more  easily  reach  the  larynx.     The  larynx  is  ot 
The  adductors  are  much  more  often  aflV<  ted 
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:hing  and  weeping  are  not  uncommon.  The  general  nutrition 
irs  from  the  dysphagia.  In  some  cases  the  process  extends  beyond 
nuclei  mentioned;  the  eyes  may  be  involved;  as  in  progressive 
ear  ophthalmoplegia  (which  is  an  identical  process  in  the  pons), 
fly  in  young  subjects  and  in  ''family  forms";  occasionally  the 
ical,  facial,  masseteric,  temporal  and  pterygoid  muscles  are  in- 
ed;   affection  of  the  latter  was  considered  ominous  by  Duchenne. 

optic  nerve  is  very  rarely  implicated.  Bulbar  paralysis  frequently 
xists  with  progressive  muscular  atrophy  of  spinal  origin,  affecting 
limbs  or  trunk,  and  Kussmaul  first  pointed  out  that  the  two  pro- 
es  are  identical  in  nature  and  differ  only  in  location.  The  spinal 
ase  may  progress  upward  to  the  medulla,  causing  secondary  bulbar 
y,  or  the  bulbar  palsy  may  be  primary,  followed  by  the  secondary 

analogous  spinal  atrophy.  In  the  typical  case  of  bulbar  paralysis 
e  is  wasting,  paralysis  and  absence  of  the  reflexes.  In  some 
deal  forms  there  is  paralysis  but  no  wasting,  and  at  times  the  reflexes 
increased  (clonus  in  the  muscles  of  mastication);    in  these  cases 

probable  that  the  lesion  is  in  the  supranuclear  fibers,  and  this  is 
5  bulbar  analogue  of  amyotrophic  lateral  sclerosis  of  the  cord," 
I  which  it  may  also  be  combined  later. 

1  the  progressive  course  of  the  malady,  the  pulse  becomes  rapid 
I  to  150),  and  irregular;  tachycardia  is  often  preceded  by  running 
ther  of  the  heart  tones,  which  Duchenne  compared  to  the  **  heart 
ing  in  water."  Respiration  is  difficult,  dyspnoea  develops  and  the 
ration  is  weak. 

iagnosis. — ^This  is  based  on  (a)  the  distribution  of  the  process  in 
motor  nuclei;  (6)  its  bilateral  symmetry;  (c)  gradual  onset,  and  id) 
mic  progression.  Neuritis  of  the  bulbar  nerves  is  very  rare;  the 
escape,  because  the  nerve  fibers  to  the  orbicularis  oris,  arising  in 
lear  the  hypoglossus  nuclei  run  to  the  pons  and  leave  it  by  the 
al  nerve  fibers;  there  is  more  atrophy,  more  rapid  course,  more 
lory  disturbance  and  the  reaction  of  degeneration  is  present.  It 
irs  in  acute  infections,  in  leukoemia,  etc.  Brain  tum-or  within  the 
ulla  occurs  most  often  in  young  subjects  and  gives  the  general 

local  signs  of  tumor;  growths,  exostoses,  dislocations,  caries  or 
irysms  without  the  medulla  but  rarely  produce  bilateral  or  exactly 
metrical  paralysis;  the  lips  escape,  dysphagia  is  the  leading  symp- 

and  other  symptoms  foreign  to  bulbar  palsy  develop,  as  motor 
ation,  convulsions,  vomiting  or  hemiplegia  (see  Brain  Tumors, 
3ULLA  page  1005).     The  bulbar  symptoms  of  multiple  sclerosis, 

syringomyelia  are  almost  never  symmetrical.  Pseudobulbar 
dysis  may  be  confused.  Bilateral  disease  of  the  cerebral  hemi- 
ireSy  sometimes  in  the  cortex,  but  more  often  in  or  near  the  internal 
mle,  especially  when  due  to  arterial  lesions,  may  cause  dysarthria 
Iroy,  1872).  One  lesion  may  be  in  the  cortex  and  the  other  in  the 
ieulostriate  area  (Halipr^);  Jolly  found  this  condition  in  syni- 
rical  sclerosis  of  both  hemispheres.  Pseudobulbar  palsy  causes 
bral  symptoms,  as  mental  change,  aphasia,  hemiplegia,  double 
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facial  paralysis,  and  hemianopsia;  one  side  is  invoh'ed  after  the  tith^ 
and  it  is  attended  hy  no  wasting,  no  loss  of  reflex  action  and  no  mwli^^^ 

of  degeneration. 

Prognosis.— Tlie  disease  is  almost  invariably  fatal  in  one  to  th 
years  (or  seven),  especially  in  advanced  life  or  when  co-existent  m 
spinal  muscular  atrophy.     Remissions  are  possible,  and  in  the  rare- 
instances  the  disease  may  be  arrested  in  youth  or  middle  life.     I)ra 
results  from  inanition,  inhalation  pneumonia,  intercurrent  disease  c 
paralysis  of  the  cardiac  or  respiratory  centres. 

Treatment. — Treatment  is  discouraging.  Nutrition  uui^i  U*  imu  ^ 
lained  by  feeding  with  the  nasal  catheter,  to  which  a  funrjel  is  attar-lter^^H 
Iron,  arsenic  and  strychnine  may  be  given.  Electrotherapy  is  of  litti^H 
value.  Faradization  of  the  neck  and  tongue  may  help  deglutitior— 
the  positive  pole  should  be  applied  to  the  spine  and  the  negaiti\~  -^ 
pole  to  the  throat.    The  disease  .steadily  progresses  in  spite  of  treat nirn 


Asthenic  Bulbar  Palsy;    Myasthenia  Orairis. 


Chronic  bulbar  palsy  without  anatomiral  Irs  urn  may  bt-  ui'^twA^i 
in  this  connection.     It  was  first  described  by  Wilkes  (1877),  then 
Erb  (1879),  who  recognized  its  light  forms^  by  Goldflam  ih*^**!),  wl 
with  Oppenheim  published  reports  of  severe  and  fatal  cases,    ll 
sometimes  known  as  the  Erb-Goldflam  syndrome.     E.  Bmmwetl  1^ 
collected  90  cases.     Its  etiology  is  unknown,  hut  it  occur- 
in  persons  under  the  thirtieth  year,  and  in  25  per  cent*  Hi 
heredity  is  demonstrable.    The  cardinal  feature  is  extreme  txkauMi 
{mya.H(henia)  after  the  slightest  exertioti.    Weakness  slowly  develop** 
the  eyelids,  Face,  palate,  masseters,  pharynx,  vocal  cords  and  the  !o»p^*l 
although  but  slightly  expressed  by  ptosis  (the  first  syn  '  ^  ^^^ 

cent,  of  cases),  dysphagia,  dysarthria,  and  diffieult  n;  .m*  ^^^ 

disappears  after  rest,  to  return  anew  after  a  few  niiiscuhir  fff^>*^* 
In  six  cases  mvasthenia  was  confined  to  the  eves.    From  these  bul^"^ 
symptoms  the  affection  is  also  called  a^thenie  bulbar  paro/yjrti. 
some  cases  the  arms,  legs  and  trunk  are  similarly  involveil,  w  t*^ 
walking,  or  arm  movements  become  impossible  after  short  exerfi*^^ 
this,  together  with  the  bulbar  symptoms,  is  known  by  th*?  term  ^^^ 
thmia    (jrnvift   pseudoparahjtiea.     The    symptoms    are    symm*^^    ^ 
The  mifa^thcnic  reaction  of  Jolly  consists  of  normal  tetanic  ^^p^^L 
to  faradic  stimulation,  but  becoming  weaker  with  each  repcriti^^ 
until  at  last  no  reaction  is  elicited.    The  reflexes  are  nornuil  or  paii^^L 
exaggerated  but  soon  also  become  exhaustecl.    Some  atoniciiy  o(  ^•^. 
digestive  tract  is  fairly  common.    The  mind,  special  senses,  5eti»ti(^^jJ 
muscles  and  sphincters  are  normal,  although  rollins  noted  a  rapi^^i 
exhaustion  of  the  special  senses.     Remissions  are  usual»  four 
being  the  maximum  clinical  duration,    Abotd  40  per  crwi.  «/  mu 
from  exhaustion  of  the  cardiac  and  respiratory  centres  but  ihtat 
findings  are  negative  (in  00  per  cent)  or  doubtfuL     KiiU^hier 
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iges  in  the  medulla,  and  C.  Mayer  found  vascular  and  nuclear 
IS.  Lymphoid  cells  have  been  found  between  the  muscle 
and  Hun  and  Blumer  describe  lymphoid  and  glandular 
sia  in  the  thymus  gland.  The  diagnosis  is  based  on  (a) 
of  atrophy;  (6)  absence  of  reaction  of  degeneration;  (c) 
of  twitchings  and  sensory  phenomena;  (d)  the  presence  of 
'  adynamia  occurring  with  (e)  remissions  in  the  course  of 
,se;  (/)  Jolly's  myasthenic  reaction;  (g)  the  slight  involve- 
the  hypoglossus. 

aent. — Rest  and  massage  are  helpful,  but  iodide  and  strych- 
less  useful.  Galvanization  of  the  head  and  neck  is  recom- 
t>y  Goldflam,  who  has  reported  recovery  from  its  use. 


Apoplectiform  Bulbar  Paralysis. 

1  or  apoplectiform  bulbar  paralysis  does  not  properly  come 
generative  brain  disease,  but  deserves  discussion  in  this  place 
ke  of  topical  differentiation.  Its  usual  causes  are  hemorrhage, 
1,  thrombosis,  and  less  frequently  bulbar  encephalitis,  trauma 
ression,  bulbar  neuritis,  the  ascending  paralysis  of  Landry, 
ilysis  after  acute  infections.  Its  symptoms  are  as  follows: 
onset  is  apoplectiform  with  symptoms  (which  are  rarely  focal) 
o,  vomiting,  dyspnoea,  yawning,  slowed  heart,  which  often 
thout  coma.  They  may  progress  or  regress.  (6)  Motor 
f  are  frequent,  as  double  hemiplegia;  monoplegia  is  possible, 
lesion  occurs  at  the  pyramidal  decussation,  there  may  be 
ia  cruciata,  i.e.,  paralysis  of  one  arm  and  the  opposite  leg. 
jral  focus  may  produce  bilateral  symptoms,  which,  however, 
Y  wholly  symmetrical.  The  pyramidal  tracts  in  the  medulla 
lied  by  the  inferior  cerebellar  artery.  Descending  pyramidal 
tion  follows  severe  involvement  of  these  tracts,  (c)  Sensory 
9  may  develop,  as  hemiataxia,  or  hemiansesthesia,  (possibly 
iisturbance  of  muscle  sense),     (d)  The  bulbar  nerves  may  be 

paralysis  of  the  tongue,  pharynx,  masseters,  larynx,  and, 
>f  the  vascular  supply,  frequently  of  the  eyes,  face  and  other 
tres  may  result.  The  reflexes  of  these  parts  are  often  sus- 
though  in  the  extremities  they  are  increased.  The  lesion 
it  the  level  of  the  nuclei,  or  supranuclear.  The  hypoglossal 
al  accessory  nerves  are  supplied  by  the  anterior  spinal  and 
arteries;  the  vagus,  glossopharyngeal  and  auditory  nerves  by 
ibral;  the  fifth,  seventh  and  eye-nerves  (third,  fourth  and 
the  basilar  artery.  There  may  be  hemiplegia  with  paralysis 
posite  side  of  the  tongue  if  the  lesion  is  in  the  anterior  part  of 
ilia. 
iagnosis  is  usually  easy  from  the  acuity  of  the  lesion  in  the 

Chronic  bulbar  palsy  is  excluded  by  the  onset  and  the  asym- 
d  irregularity  of  the  bulbar  symptoms,  as  double  hemiplegia, 
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which  Ls  unequal  oii  the  two  sides,  or  dysphagia  without  pamlvsi 

of   the   tongue  or  lip.     Exact   differentiation   lietween   hemtT-^  •  .-^^ 

enihoHsm  anil  tliroin})osis  is  frequently  impnicticable*     Psrw! 

parol ynh  of  ccrrhrnl  orujht  presents  the  characters  of  di.«?ease  ui  l  Jtri^ 

hemispheres  and  is  clearest  when  one  attack  is  followed  by  «  stHixrm^- 

DiiTerentiation  is  impossible  should  lesions  in  both  hemi5phercs  ocf:^^*^:^ 

.simultaneously. 

'I'he  profjnosLt  is  most  grave  at  the  onset,  but  later  there  is  1«^*:^«-"^ 
danger  of  progression*     Improvement  and  even  recovery  are  poiwifc^'l*^ 
Treatment  concerns  cliieHy  the   underlying  vji^cnlar  disease,  as 
hemorrhage,  or  embolism  (q,  i\), 

Vm.  Progressive  Kuclear  Ophthalmoplegia 

This  is  a  degenerative  atropliy  of  the  oculomotor  nuclei, 
patliologi(*ally  to  chronic  bulbar  paralysis.  It  is  inon*  ct»nv« 
considered  under  affections  of  the  third  nerve  (9.  v.). 

(F),  HYDROCEPHALUS. 

Acufv  hiffhiwrphaluH  is  an  acute  accumulation  of  tluid  either  lietwi 
the  dura  and  tlie  brain  (acute  external  hydrocephalus)  or  in  the  w 
t rides  (acute  internal  hydmcepluilus).     In  some  (*ases  the  fluid  H 
imnaudaie,  being  part  of  a  general  tedema  resulting  from  car<liar 
renal  disease,  or  being  due  to  local  causes,  as  sinus  throml)osis. 
most  cases  it  is  an  exudalv.    Acute  meningitis  is  the  only  certain  rm« 
of  acute  hytlroceplialus,  and  is  most  often  tuberculous  iSO  [percent 
it  is  less  often  the  serous  meningitis  of  Billroth  and  Quincke.    It 
ditticult  to  distinguish  between  transudation  and  exudation^  and  dia- 
nosis  is  uncertain.    Quincke  thinks  .some  ca.ses  are  angifmeurotic 


[ 


Chronic  Hydrocephalus. 

External  form  (Hnid  lietween  the  dura  and  brain).— The  causr.'^  J 
(a)  compensatory   hi/drop.^  ex  vacuOf  occurring  where  brain  develo 
ment  is  arrested  (the  congenital  form)  or  when  the  brain  wastes  (p«n 
dementia,    softening,    hemorrhage,    sclerosis^   senile   atrophy,  por< 
cephaly).   The  hydrops  is  a  transmlate  under  the  dura  in  the  unicho*" 
meshes,  or  between  the  pia  and  l>rain,  and  has  no  clinical  importau* 
(ft)  Sta^U,  as  in  sinus  thrombosis;  and  (c)  /'ArawM?  diftase^,  oAcanc^' 
nephritis  or  alcoholism  are  also  causes.    The  symptoms  are  indrt  - 
uiinate. 

Chronic  Congenital  Internal  Hydrocephalus. 

The  etiology  is  uncertain.     It  has  been  thought  that  the  ain^  %«t»**' 
f*ctal  meningitis,  inflammation  in  or  obstruction  of  the  cfior<*«M  fl*'^''-''' 
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Jtruction  in  the  branches  of  the  vena  Galeni,  in  the  lymphatics, 
lateral  apertures  of  the  fourth  ventricle  near  the  glossopharyn- 
oots,  in  the  aqueduct  of  Sylvius,  or  in  the  foramen  of  Magendie 
schka.  Hereditary  influences  and  syphilis  (10  per  cent.)  are 
imes  suggested ;  parental  alcoholism  and  trauma  are  questionable 

aptoms  and  Pathology. — ^l^he  head  is  large  and  may  be  an  obsta- 
labor.  It  may  measure  over  5  feet  (167  cm.)  in  circum- 
e.  If  it  appears  after  the  seventh  year,  the  head  is  not  enlarged, 
I  cretins  the  head  may  be  undersized.  Often  the  head  cannot  be 
ipright.  The  skull  is  thin,  even  membranous  and  translucent 
candle  test.  If  the  disease  halts, the  bones  may  here  and  there 
n,  and  Wormian  bones  may  develop.  The  head  projects  beyond 
ise,  the  sphenoid  is  luxated  forward  and  downward,  the  ear 
s  points  downward,  the  occiput  is  forced  back,  the  sella  turcica 
tened  and  widened,  the  roof  of  the  orbit  may  be  pushed  down 
to  become  palpable,  the  fontanelles  are  large,  the  fissures  gape, 
uctuation  may  be  felt.  The  hair  is  thin,  the  veins  are  large  and 
oHc  murmur  may  be  heard,  the  cause  of  which  is  doubtful.  The 
is  pah  and  may  be  flattened  almost  beyond  recognition.  The 
►ranes  are  often  thickened,  and  the  ependyma  are  often  thick, 
lar  and  sclerotic.  The  average  amount  of  fluid  is  1  quart, 
laximum  13  quarts.  The  ventricles,  especially  the  lateral,  are 
;ed;  sometimes  the  third  or  fourth  ventricle  escapes.  The 
;ed  third  ventricle  easily  compresses  the  optic  chiasm.  The 
en  of  Monroe  is  often  very  large.  The  fluid  is  usually  clear, 
imes  slightly  yellow,  and  rarely  blood-stained.  It  may  contain 
lial  flocculi;  it  is  neutral  or  alkaline,  its  specific  gravity  is  1,001 
09,  the  albumin  is  0.2  to  2.0  pro  mille;  and  nuclein,  fibrin,  urea, 
tearin,  a  leucin-like  body,  and  sugar,  are  found.  More  than  2.5 
lille  of  albumin  or  a  specific  gravity  higher  than  1,009  indicates 
imation,  according  to  Huguenin. 

5  face  is  small,  triangular,  and  the  eyes  are  prominent.  Much 
sclera  is  shown  and  the  upper  lid  is  small,  though  the  lower  lid 
over  much  of  the  iris.  Nervous  symptoms  are  not  unexpected, 
i  brain  may  be  reduced  to  a  small  fraction  of  an  inch  in  thick- 
nd  is  a  mere  flask  for  the  fluid.  The  demarkation  between  gray 
hite  matter  is  lost  and  in  marked  cases  the  convolutions  and 
re  obliterated,  the  basal  ganglia  flattened,  the  cerebellum  forced 
e  spinal  canal,  and  many  structures,  such  as  the  fornix  or  corpus 
im  have  disappeared.  Mentality,  as  a  rule,  is  impaired  or 
led,  speaking  is  learned  late  if  at  all,  will  power  is  lacking,  and 
ility  is  common.  Patients  are  prone  to  psychoses.  Epilepti- 
tttacks,  headache  and  vomiting  are  fairly  common.  Eye  symp- 
Te  frequent,  as  diminished  vision  or  blindness  from  initial  optic 
emia  and  subsequent  atrophy,  strabismus,  nystagmus,  and  wide, 
ly  reactionless,  pupils.  Other  special  senses  suffer.  All  the 
or  the  legs  alone,  often  present  spasticity,  contractures,  paresis 
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and  increased  reflexes,  if  not  secoTKlary  degeiieriitioii  in  the  pyriuiikltl 
tracts.  The  face  may  be  similarly  affected.  The  child  walk^  late,  if 
at  all.  Sensation  is  practically  normaL  In  some  instances  there  is 
constipation,  which  may  be  followpd  by  vi>miting,  diarrhti?a,  cniam- 
tion  and  death.  Puberty  may  be  delayed  or  the  infantile  testes  may 
persist.  Lumbar  puncture  shows  increased  intraspinal  prtjiwiirt-, 
amounting  to  a  column  of  36  mm.  of  mercury. 

Complicationjf  are  largely  anomalies  of  development  *  a*  syrin^- 
myelia,  hydromyelus,  meningocele,  microcephaly,  porencephaly,  an- 
encephaly,  and  encephalocele. 

Course.— The  course  varies  considerably.  Some  subjects  dk  dll^ 
ing  or  after  birth.  Many  die  in  the  first  three  years  from  increa^  of 
brain  pressure  with  coma,  from  intercurrent  disease  or  diurrbcM. 
In  some  cases  teraporarj^  remissions  are  seen,  and  in  still  rnrer  in- 
stances, permanent  arrest  of  the  process  occurs,  the  mind  improves 
with  partial  recovery,  the  speech  shows  some  defects  or  the  gait  remain* 
paretic  and  spastic.  In  very  exceptional  cases,  rupture  externally  h 
observed  after  head  trauma,  or  spontaneous  breaking  into  the  cari'r 
nose  oc*curs»  as  in  Lel>ert's  case,  which  ** leaked''  for  five  years,  Ciall 
reported  a  case  which  lived  fifty  years,  and  Goelis  one  of  seventy-^mf 
years*  duration. 

Acquired  Ohronic  Hydrocephaltis. 

It  is  difficult  and  often  impossible  to  tlifferentiate  between  lli<^ 
acquired  form  and  an  acute  exacerbation  of  the  congenital  variety. 

Etiology. — The  causes  are  {a)  fttasijf^  either  general  <cariliat'  <»^ 
pulmonary)  or  local  (brain  tumor  6t  sinus  thrombosis);  ib)  carhedu^ 
transudation,  as  in  carcinoma  or  nephritis;  and  (e)  inflnmimti^h 
beginning  as  acute  meningitis  of  the  sporadic  or  epidemic  type*  orft-"* 
slowly  beginning  chronic  basal  meningitis,  especially  in  young  chihlr^- 
The  same  points  of  obstruction  may  exist  as  in  the  chronic  variety* 
(rfj  Itickets  is  possibly  a  cause  or  at  least  a  frequent  a^so<ial<?* 
Quincke's  ide^  that  some  forms  are  angioneuritic  has  been  mentioned* 
Some  cases  show  nothing  at  autopsy. 

Symptoms.^Mcningitic  symptoms  usher  in  some  cases  in  whic** 
after  weeks  €)r  months  new  evidences  of  brain  pressure  ap|>far,  »-^ 
alteration  in  the  pulse  and  breathing,  unequal  pupils  or  coma.  llf«*^ 
ache,  vomiting,  vertigo,  visual  disturbance,  spastic  paresis,  epil«p^» 
altered  mentality,  idiocy  or  involvement  of  the  cranial  ner\esare?<'ef** 
as  in  the  chronic  congenital  form.  The  shape  of  the  head,  howereT^r 
is  not  altered. 

Diagnosis  of  the  chronic  congenital  and  acquired  forms.— Difff '*'*'' 
tiation  between  the  two  forms  is  usually  very  difficult*  unless  th*i*  ■* 
an  accurate  history,    (a)  From  r hack itijf:  Thetw.>     "      '  ''"'* 

associated,  for  some  unknown  reason.    The  rhar 
rather  than  globular,  it  protrudes  more  in  front  and  b  ^' 

behind,  the  sutures  are  less  widely  separated,  the  fontanel!  '*" 
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t  do  not  bulge,  and  there  are  no  signs  of  brain  tension.  The  head 
mid  be  measured,  because  the  rhaehitic  head  often  seems  larger 
,n  it  actually  is.  (6)  From  brain  tumor:  The  two  conditions  are 
aetimes  coincident.  In  each,  symptoms  of  brain  pressure,  both 
al  and  general,  are  observed.  The  congenital  form  is  more  easily 
tinguished  by  means  of  the  history  of  the  disease  from  birth,  and 
slower  course,  but  focal  symptoms  are  less  common,  as  hemiplegia, 
noplegia,  and  hemiansesthesia,  and  spinal  i^ymptoms  are  more  com- 
n  than- in  tumor,  (c)  Hyperostosis  of  the  skull  (Paget's  disease), 
in  hypertrophy  and  acromegaly  increase  the  size  of  the  head,  but 
y  are  rare  and  are  separable  by  the  same  methods  of  argument  as 
rhachitis. 
rreatment. — Few  therapeutic  results  can  be  obtained.    Bandaging 

head  is  sometimes  helpful,  but  must  be  carefully  done,  lest  it 
^vate  the  brain  compression.  Puncture  of  the  lateral  ventricles 
es  from  the  time  of  Hippocrates.    Isolated  recoveries  are  recorded, 

the  evacuation  must  be  slow.  Permanent  drainage  is  usually 
il,  but  occasionally  has  resulted  in  cure.  Attempts  to  obliterate  the 
tricles  have  recently  been  made,  as  in  Mikulicz's,  Troje's  and  Leur's 
rts  to  effect  anastomosis  between  the  ventricles  and  the  subdural 
3e;  Mc Arthur  was  successful  in  three  cases.  Lumbar  puncture 
cquired  forms  may  be  useful;  though  less  dangerous  than  radical 
tsures,  death  may  result. 


DISEASES  OF  THE  CEREBRAL  MENINGES. 

nflammation  of  the  dura  is  termed  pachymeningitis,  and  inflam- 
tion  of  the  arachnoid  and  pia  is  known  as  leptomeningitis,  or  simply 
*icieningitis. 

PAOHTMENINOITIS. 

-'^eternal  pachymeningitis  is  essentially  a  surgical  disease  and  pos- 
^  no  independent  significance,  being  secondary  to  skull  disease 
philis,  trauma),  various  infections  and  atrophic  brain  affections. 
'  symptoms  are  indefinite,  as  pain,  headache,  or  possibly  hemi- 
^,  or  they  are  those  of  the  primary  lesion ;  the  diagnosis  is  difficult. 
^cal  treatment  in  Macewen's  22  cases  gave  100  per  cent,  recovery. 
*tUemal  pachymeningitis  is  divided  into  (a)  the  purulent  form,  which 
lows  bone  disease  or  leptomeningitis;  and  ih)  the  pseudomem- 
^iK)us  type,  sometimes  with  fluid  between  its  layers,  which  is  known 
serous  pachymeningitis  and  is  seen  chiefly  in  general  paralysis  or 
children  with  perisplenitis.    These  varieties  are  not  as  important  as 
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the  last  variety,  known  as  paelupnenim/ifiH  ftenwrrhaffica  intrtna;  thU 
form  was  tlesuribecl  by  Heschl  (1855),  and  a  year  later  Virchow  ^ave 
it  the  present  name;  he  reganletl  the  inHanmiation  as  primary  !ifnl  tin* 
hemorrhage  as  secondary.  Kreniiansky  <  hSfiS)  deveh>ped  the  eiinK>^y 
and  prodiR-ed  tlie  disease  in  dogs  by  administration  of  alcohol 

Etiology* — («)  Moi>t  cases  occur  in  mJddiv  atid  advancfd  ijmf^^ 
although  a  few  are  s^^w  in  marantic  f^hihh'en.  Fifty  per  cent,  nccur^ 
in  persnn?5  over  Hfty  years  of  age.  40  per  cent,  in  rliose  over  ^ixty,  atitl 
25  per  cent,  in  those  over  seventy  iGowers).  (6)  Seventy-seven  \^t 
(*ent.  of  cases  occur  in  males,  (c)  Paretic  dementia  causes  19  per  cm 
Pachymeningitis  is  common  in  other  dementias  and  chronic  jmrhose^ 
whence  its  far  greater  fret|uency  in  asyhinis  anil  poorhouses  than 
private  or  hospital  practice.  It  also  occurs  in  senile  atrophy, artm 
sclerosis,  and  encephalomalacia.  (d)  Chroiiic  alcoholism,  fRH|Ui'nt 
witli  cardiac  and  renal  disease,  is  a  more  frequent  cause  ihan  t^ 
-Statistics  of  Konig  show,  viz.,  (>  per  cent,  (r)  Trauma^  as  itiirir 
birth,  from  forceps  delivery,  or  frt^ni  small  pelvis,  (f)  llemnrrhiiif 
diathesiji  (scurvy,  haemophilia,  leukiemia,  pernicious  a mrniiii)>chroa 
nephritis,  (g)  Infective  disease^^  as  typhoid,  scarlatina,  pue-rpi 
fever  (9  per  cent/),  heart  disease  (18  per  cent.),  hereditary  syp' • 
(U  per  cent.),  tuberculosis  (23  per  cent.),  bronchitis,  and  pen 
are  also  causes. 

Pathology  and  Pathogenesis,  -l.  Gross  Pathology.— In  sligiit  1 1 
the  inner  surface  of  the  dura  is   cloudv,  vellow   or   broira  fm- 
punctate  hemorrhages  or  hiematoidiu  deposits.    In  pmnounceil  •  '  ' 
the  dura  shows  membranous  lamiuic,  which  are  adherent  by  prul 
ation  of  bloodvessels  and  by  organization.    The  lannna^  may  nin 
even  20  and  may  be  a  quarter  of  an  inch  thick.    Those  layers  nvi 
the  brain  are  the  tuost  newly  formed.    Repeated  hemorrhage  intuti 
layers  of  the  newly  formed  tissue  or  between  them  is  very  fmm<T» 
and  may  be  an  inch  or  more  thick  or  may  reach  the  size  of  uii  ^;r 
The  free  liemorrhage  may  spread  over  the  entire  surface  of  the  I 
even  reaching  the  retina;   older  foci  are  apt  to  be  encapsulattnl. 
formation  in  the  clot,  suppuration  and  calciHcation  are  rare  insiU" 
The  leptomeninges  are  tinged  and  often  somewhat  inHained.    Torre 
|K>ndiug  to  the  most  frequent  seat  of  pachymeningitis,  the  convex! 
of  the  brain  is  compressed,  especially  over  the  motor  areas*    T\ 
process  is  bilateral  in  56  per  cent,  of  cases,  and  the  biusjil  erata 
nerves  are  .seldom  implicated. 

2.  Minate  Examination- — The  normal  dura  is  vascnlarizenl  flam  i 
external  aspect,  and  the  branches  spread  iuto  a  capillary  mesh  on  i 
inner  surface.    The  fresh  fibrin  of  the  earliest  hemorrhage  ttnd  t 
€*xudation  contains  red  cells  with  large  nuclei,  and,  ueare^st  theljrai 
a  covering  of  endothelial  cells.     Later  the  exuded   fibrin  devd<> 
capillaries,  organizes,  and  again  hemorrhage  occurs  from  the  ne»''. 
formed  vessels.    This  organizes  in  turn,  so  that  .sun*'s.sive  l3JnH^•' 
develop.    The  older  layers  become  firm  and  fibrous, 

3.  Pathogenesis.— ^^irchow  viewed  the  affection  as  pninnn  jm 
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ingitis  with  secondary  hemorrhage,  but  Spierling  and  Hueguenin 
that  the  hemorrhage  was  primary,  with  secondary  inflammation, 
how's  views  still  hold  for  most  cases,  although  more  recently 
s  has  proven  that  two  classes  of  cases  exist,  (a)  In  traumatic 
5,  the  hemorrhage  is  primary  and  a  simple  clot  forms  which  later 
nizes  into  firm  connective  tissue;  this  variety  is  called  regressive. 
same  sequence  is  thought  to  occur  in  cases  due  to  the  blood  dis- 
I,  acute  infections,  and  arteriosclerosis,  (b)  In  chronic  pachy- 
ngitis  proper,  the  inflammation  is  primary,  the  process  is  pro- 
ive,  the  connective  tissue  formed  in  layers  is  looser,  more  vascular, 
its  inner,  successively  formed  layers,  are  the  seat  of  repeated 
)rrhages. 

mptoms. — In  most  cases  there  are  no  symptoms,  because  the 
brane  is  small  and  the  hemorrhage  is  slight,  or  because  the  pachy- 
ngitic  symptoms  are  overshadowed  by  those  of  the  original  dis- 
In  the  minority  of  cases,  symptoms  exist  depending  on  the 
isity  of  the  process,  its  extent  and  localization. 
General  Symptoms. — The  most  frequent  one  is  headache,  which 
r  se  of  little  differential  value.  It  is  diffuse  and  is  most  marked 
coholics.  Vertigo  is  also  of  no  diagnostic  value.  These  symp- 
i  increase  in  value  when  mental  dulness  or  irritation  and  coma 
lop  with  focal  signs  (v.  i.).  There  may  be  prodromal  delirium, 
pulse  is  sometimes  slow  and  irregular.  Choked  disk  is  not  rare, 
lerate  albuminuria  sometimes  occurs.  The  temperature  is  vari- 
.  but  may  be  slightly  elevated. 

Focal  Signs. — The  most  important  is  hemiplegia,  which  is  pre- 
i  for  some  time  by  coma  (Fiirstner).  The  paralysis  is  contra- 
il, rarely  complete,  varies  with  increase  or  decrease  of  the  clot, 
involves  the  cortical  facial  and  hypoglossal  centres,  is  sometimes 
iral  and  is  associated  with  aphasia  (33  per  cent.),  hemihypaesthesia 
c^ially  involving  the  muscle  sense  and  therefore  causing  hemi- 
t),  hemiamblyopia,  contractures  in  the  paretic  members  and 
►onian  epilepsy.  Conjugate  deviation  of  the  head  and  eyes, 
gmus  and  forced  postures  may  be  observed.  The  patient  may 
at  his  clothes,  or  at  his  hair  or  beard  (Fiirstner).  The  pupil 
^lateral  to  the  lesion  is  usually  larger  (Griesinger) ;  the  pupils 
poorly,  and  later  both  are  wide.  The  tendon  reflexes  are  increased, 
le  skin  reflexes  are  decreased  or  abolished  during  the  coma.  The 
nerves  are  very  rarely  involved;  trismus  and  rigidity  of  the  neck 
ticommon.  Statistics  on  lumbar  puncture  are  as  yet  lacking. 
tose  and  Prognosis. — Death  may  occur  in  the  first  seizure,  or  the 
toms  may  subside  for  months,  years,  or  possibly  permanently. 
\ial  signs  are  common  and  include  headache,  ataxia,  psychical 
•tion,  paresis  and  aphasia.  Recurrence  is  frequent,  with  stupor, 
>  and  hemiplegia  until  death  occurs  (a)  from  the  fundamental 
Se,  (6)  from  the  hemorrhage,  or  (c)  from  intercurrent  affections, 
outlook  depends  on  the  etiology;  for  instance,  it  is  better  in 
olism  than  in  dementia. 
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Diagnosis. — A  correct 
dementia  may  die  from  a 
meningitis,  or  a  nephritic  subject 
hemorrhage,  unemia,  hsmn 
diagnosis  can  be  made  frooi  (0)  the 
dementia,  alcoholism),  ic}  pi 
or  (e)  trritattve  pbefM>iiiei» 
TEriabUity  afnl  (g)  recitrreoce  of  the  1 

Differentiation. — It  shoukl  be 
disease  as  (a j  paretic  demmtim  (f.  rJ)^ ; 
Differentiation  may  be  impos^ble, 
liemorrhage  is  very  large,    Tbe 
meningitis  there  b  more  cortieal  f 
more  variable,  and  temper«tiiir, 
more  common,    (c)  In  ( 
attended  by  aphasia  and  bemiaacstl 
irritation,     {d)  Brain  tnmor  is 
plectiform  attacks  and  propessioii  «i&  1 
tions.     Tumor  usitaUy  appears        " 
alcoholism^  and  focal  $igns» 
mnch  more  common, 

DiffuBt  brain  i/t#MB#r  rhiefty 
ajniptoms  (9.  r.)  and  course  aie  ^ 

Treatment— Treatment  sfaotild  be  (•) 
and  16  >  that  of  the  seizure.    The  nse  of 
of  the  bead,  application  of  leeches  baek  of  tbe  ear^ ; 
Beciion  are  indicated.     Xonrtshmenl  Anwii  be 
Mofphine  and  chloral  relieve  the  I 

Lumbar  puncture  has  not  pro\en  bene6rial  iRjckc3i>.   O^ 
first  performed  by  Ceci  in  traumatic  cmses  and  by  A 
Monroe^  and  Bidlaid  in  other  Taridies.    In  1^  btnie,  ^iupiy 
piobablj  benefit  a  lai^ger  number  of  1 
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Meningeal   apoplexy   may  be  cxtmidiiimL,  sobdval, 
suhaiachnoideaK  and  subpiaL 

Btiology  and  Pathologj.— (a)  Tmuma  may  raptme  the  aii 
middle  or  posterior  meningeal  arteries,  with  or  wMiaul  fraecmc  o^ 
^kuU*    Rupture  occurs  usaally  at  the  site  of  trauaia*  but  mmt£ 
by  amire^omp.     Tbe  correspntuding  veins  may  fnptnsi!;  also 
sinuses^or  tbe  pial  Tesseb  from  the  latter  of  wUch  blood  may 
to  the  base  of  the  brain,  affecting  the  baaJ  newxmf^  or  may  tt»t^^ 
spine.    The  internal  carotid  may  be  rupcured,  and  death  thea  ^^^^V. 
precipitately.    External  hemonfaage  is  either  difftise  or  mcimaeBJbm 


and  results  most  frequently  from  middle 


ruptitre. 


TV 


blood  clot  may  wei^  3  to*  17  ounces  or  mar  nmch  tbe  «nr  o"'*' 
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compressing  the  brain,  and  dislocating  the  falx.  If  the  dura  is 
red,  blood  may  be  found  in  its  substance.  During  birth  (see  In- 
TiLE  Cerebral  Paralysis)  trauma  may  be  a  factor,  and  hemor- 
je  has  even  occurred  during  gestation  from  maternal  trauma 
ale),  but  asphyxia  and  precipitate  labor  are  more  important; 
e  symmetrical  hemorrhage  of  the  convexity  is  common.  (6) 
moaclerosis  and  rupture  of  cerebral  aneurysms  may  cause  menin- 

hemorrhage,  (c)  Acute  infections,  hemorrhagic  diathesis,  sinus 
imbosis  and  rarely,  heart  and  lung  disease,  may  produce  it.  (d) 
.  per  cent,  of  cases  occur  under  ten  years  and  50  per  cent,  under 
Y  years  of  age  (Gowers).  Small  clots  may  be  absorbed  or  micro- 
a,  porencephalia,  cysts  or  brain  sclerosis  may  result. 
ymptoms. — Clinical  latency  is  not  rare  in  the  new-bom,  possiMy 
luse  of  the  poor  development  of  the  motor  centres.  Small  hemor- 
je  may  in  the  adult  produce  no  symptoms.  Very  large  ones  result 
irly  sudden  death.  In  rupture  of  the  middle  meningeal  artery  there 
(a)  symptoms  of  brain  pressure  with  those  of  brain  concussion  or 
tusion,  as  loss  of  consciousness,  irritative  symptoms,  increased 
ithing,  slowed  pulse,  pallor,  vomiting,  and  slight  fever  (ICIO®  to  101®). 
ler  death  or  improvement  may  result.  (6)  In  other  cases  improve- 
it  from  the  concussion  and  contusion  occurs;  there  may  be  an 
rval  of  hours  to  often  of  days  when  hem^orrhage  occurs  or  recurs  fVnih. 
la,  pressure  symptoms,  mono-  or  hemiplegia  and  convulsions  as  in 
hymeningitis.  Rigidity  is  rather  rare;  it  is  less  frequent  than  in 
lingitis,  but  Oppenheim  has  observed  rigidity  on  the  hemiplegic  side 

flaccidity  on  the  sound  side,  which  may  cause  error  in  locaUzation. 
5  pupils  are  variable.  Hemorrhage  of  the  sinuses  and  pia  are  said 
3ause  monoplegia  frequently;  the  brain  nerves  are  sometimes 
;hed  by  infiltration  to  the  base.  In  the  new-born,  there  is  asphyxia, 
7  then  rapid  pulse,  and  coma;  this  is  followed  later  by  epilepsy, 
cy  and  spastic  paralyses. 

ifferentiation. — From  concussion:  an  exact  diagnosis  is  possible 
'  after  trephining,  or  by  the  clinical  evolution.  From  cerebral 
orrhage:  the  course  is  very  rapid.  Differentiation  from  slow, 
avescent  cerebral  hemorrhage  is  impossible. 
rognosis  and  Treatment. — Ninety  per  cent,  of  cases  die  from 
%tant  treatment  (Wiesmann);  33  per  cent,  die  in  twenty-four 
rs,  and,  when  the  hemorrhage  is  due  to  aneurysmal  rupture,  30  per 
;.  die  in  ten  hours  (Lebert).    Early  surgical  treatment  is  indicated; 

was  especially  described  by  Kronlein. 


kOUTE  LEPTOMENmOITIS;  SUPPURATIVE,  EPIDEMIC  AND 
TUBEROULOUS. 

a  1768,  Whytt,  of  Edinburg,  noted  the  acute  hydrocephalic  symp- 
s  of  meningitis  but  failed  to  recognize  the  meningitis,  which  Quinn 
TQ)  described.    In  1805,  Vieusseux,  of  Geneva,  described  the  epi- 
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deiiiic  variety;  in  LSOO,  it  was  seen  hy  DiimeUuii  and  Mann  in  < 
England,  and  they  performed  the  first  autopsies  (Osier),  Coitniii 
(1817)  described  the  cry,  cri  hydrenciphaUquf ,  and  Sean  in  IHi 
coined  the  name  meninoritis.  In  1819,  Guibert  described  the  grauuli 
tions  and  Guersant  spoke  of  mntingite  ^anideuse  as  associattJ  ™ 
phthisis.  Parpavoine  (1830)  recognized  the  tuhenndoitH  form  w 
Gerhardt  of  this  country  two  years  later  drew  tlic  proftsisiorril 
attention  to  the  role  of  tuberculosis.  In  1855,  KiUiet  and  Banbr: 
distinguished  the  suppurative^  secondary,  tubeni*ulous  and  (ithcr 
forms. 

Acute  leptomeningitis,  or  meningitLs,  is  nf  various  forms  whicli  "««,• 
well  be  considered  together,  because  the  main  symptoms  art  couiuh'O 
to  all,  though  epidemic  meningitis  might  be  classed  under  thr  «•>* 
infections,  and  tuberculous  meningitis  is  usually  part  of  a  graewli 
tuberculosis.     Their  contrast  is  better  effected,  however,  undrr  thl^ 
grouping'  followed  below. 

General  Etiology.— 1.  Trauma.— The  raicroorganisras  cif  thewf^^ 
nose  may  find  ready  access  to  the  brain,  when  its  resistance  is  le^^nf^l 
by  wounds,  concussion,  or  contusion. 

2.  Regional  Extension. — (a)  From  the  ear:  acute  or  chronic  (fis" 
of  the  mitldle  ear,  antrum  or  petrous  bone  may  invade  the  l»i»'' 
through  the  Ijone,  along  the  lymph  or  bloodvessels,  ihe  nerve  ibflitk* 
or  sinuses  (see  Brain  Absces.s)  and  may  result  in  suppumtit^i  wb** 
colons  or  serous  inflammation,     ih)  From  the  nof*':   e^ 

route  is  generally  less  common,  but  may  be  fre<juent  i 
form  (WeigertK    The  disease  may  \ye  acute  or  chronic,  >\ 

or  o[)erative  (by  suunding  with  a  prob^),  syphilitic,  tubercui 

ingfH'occic»  neoplastic  or  suppurative,  of  the  nasal  mucov^  or  o' ^ 
ethnMiidal.  sphenoirlal  or  antral  cells.     Infection  may  tra^- ' 
the  bone,  along  the  veins  which  coramuni<*ate  with  tlie  ilur  • 
the  olfactory  nerve  endings,     (c)  From  the  eye:    the  avrou** 
brain  are  numerous,  and  yet  disease  of  the  eye  itself,  even  panoj' 
mitis   is   less   important  than  orbital  cellulitis  or  enucleation, 
exposes  the  sheath  of  the  optic  nerve,     (d)  Extension  may  »i^^'^'|^| 
from  other  less  fretjuent  sources,  as  parotitU,  carbuncles,  ^^prdftDj^*'" 
the  face,  whose  veins  communicate  with  the  cavernous  siiiits. '"^ 
affections;   erysipelas;   bone  disease,  especially  absents  mud 
and  sinus  thrombosis. 

3.  Metastatic    or    Secondary   Extension.-— (a)    Tuhfrculoiii  i^ 
most  frequent  cause,  and  this  is  easily  understood  when  we  Uv/iJ 
statistics  of  Nageli,  who  found  tuberculosis  in  97  per  cent,  of  aitic 
(6)  i?^pf/co;>//a'w./tt,  f nun  lung  suppuration,  em ! 
carditis  and  kindred  affections;    (c)  purumon*  r 
in  3,540  cases);   and  (d)  rarely  exanthemata  may  produce  it*    It 
group  there  is  prolmbly  an  intermeijiate  link,  as  otitic  »t^.^i;c  Iti 
latina  and  empyema  or  lung  infarct  in  typhoid,    (e)  Sy; 
subacute  or  subchronic  may  also  cause  it- 

4.  The  Epidemic  Form, — This  is  in  itself  an  etiological  eotilT* 
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6.  Diseases  of  Metabolism. — Meningitis  may  rarely  occur  in  the 
course  of  diabetes,  nephritis,  gout,  arteriosclerosis  or  malnutrition,  but 
it  is  probably  only  a  terminal  infection. 

General  Bacteriology. — (a)  The  tvbercle  bacillm  is  the  most  com- 
mon microorganism,  (b)  The  pneumococcus  is  probably  the  most  fre- 
quent among  the  non-tuberculous  varieties.  It  was  first  found  by 
Frankel  and  simultaneously  by  Bardoni-Uffreduzzi.  This  form  may 
be  primary,  or  secondary  to  pneumonia,  (c)  Pyogenic  organisms, 
especially  the  Streptococcus  pyogenes  and  the  Staphylococcus  pyogenes 
aureus;  (d)  the  MeningococciLs  intracelliUaris  (Diplococcus  intracellu- 
laris  meningitidis)  which  was  found  by  Marchiafava  and  Celli,  then 
by  Weichselbaum  (1887),  and  Jager,  and  was  first  withdrawn  by 
Heubner  by  lumbar  puncture;  and  (e)  the  typhoid  baciUiis  (Roux, 
Adenot,  Lenhartz),  the  colon  bacillus  (Braun,  Chantemesse,  Widal, 
Netter),  the  influenza  bacillus  (Pfuhl  and  Hagerstedt),  Friedlander's 
pneumobacillus.  Bacillus  pyogenes  foetidus,  Bacillus  pyocyaneus,  pro- 
teus,gonococcus.  Bacillus  anthracis.  Bacterium  lactisaerogenes,  Bacillus 
a^rogenes  meningitidis  (Cantani),  and  trypanosoma  are  also  found. 


I.  Suppurative  Meningitis. 

This  is  usually  a  secondary  affection. 

Pathology. — 1.  Macroscopically  a  purulent  exudate  is  found  between 
the  dura  and  leptomeninges  and  in  the  meshes  of  the  arachnoid.  The 
dura  is  tense  and  its  inner  surface  dry.  The  leptomeninges  are  reddish, 
cloudy  and  are  often  dotted  with  punctate  hemorrhages.  The  exudate 
is  clearly  purulent,  yellow  or  whitish-green,  and  succulent.  The 
infection  spreads  rapidly,  follows  the  perivascular  lymphatics,  as 
streaks  of  pus,  imbeds  the  vessels  and  nerves  in  its  meshes,  obliterates 
the  sulci,  and  involves  not  only  the  brain  membranes  but  also  those 
of  the  cord.  It  is  a  misapprehension  that  the  epidemic  cerebrospinal 
form  (v.  i.)  involves  the  spinal  meninges,  and  that  other  suppurative 
forms  do  not.  The  brain  is  always  altered;  it  is  succulent,  swollen, 
springs  out  as  the  membranes  are  cut,  is  vascular,  and  sometimes 
locally  anaemic  from  compression  by  the  exudate;  its  surface  is  most 
affected,  by  such  changes  as  small  abscesses,  punctate  hemorrhages  or 
minute  islets  of  softening  or  encephalitis.  The  convexity  is  most 
often  involved  in  the  metastatic  form  (convexity  meningitis)  and  the 
base  most  frequently  in  ear  disease.  There  may  be  primary  or  second- 
ary sinus  thrombosis.  The  ventricular  fluid  is  often  increased,  and 
is  cloudy,  purulent  or  sometimes  serous.  The  apertures  of  the  ven- 
tricles may  be  occluded  (see  HYDROCEPnALUs) ;  inflammation  may 
^  noted  in  the  velum  interpositum,  choroid  plexus  or  ependyma. 
In  the  spinal  membranes  the  changes  are  similar  and  are  most  marked 
oyer  the  posterior  part  of  the  dorsal  region.  The  process  is  usually 
Effuse.     On  incising  the  membranes,  the   swollen  cord   bulges  out 
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and  the  same  changes  are  seen  &5  in  tlie  brain.     TIm:  proctaB 
extend  along  the  nerve  trunks  and  bloodresseb,  even  into  die  i 
2.   Microscopically  there  are  the  usual  findings  of  tnflftC 
perivascular  exudation  of  red  and  while  cdU,  and  fibfia 


Vascular  dilatation  and  exudation  are  seen  in  thode  cases  in 
the  membranes  appear  normal  to  the  naked  eje,  Exudatioii  b  i 
marked  over  the  cortex  and  near  the  ventricles,  but  raav  abo  i 
deeper  in  the  medullary  substance.  The  ganglionic  cells  sbdirdii^ 
eration,  although  they  have  not  been  studied  s^^ematicanj.  Analo- 
gous  findings  are  preitent  in  the  cord,  on  its  surface  or  about  the eentj 
canal.  In  the  optic  ner^^e,  exudation,  hemorrhage  and  ordenui  an 
seen,  possibly  also  in  other  cerebral  and  spinal  nerres.  \'ariou^  h«r» 
teria  are  found  iv,  #.),  as  the  pyogenic  organisms^  the  pneiiinococ^u^ 
and  the  meningococcus.  ^lixed  infections  are  not  unconuDon,  ll 
must  l>e  remembered  that  pathologically  (though  not  bacteriologioJIvL 
the  suppurative  and  epidemic  forms  are  identical,  and  some  wriia'> 
still  maintain  that  the  epidemic  is  but  a  subtype  of  the  suppuntivi 
variety. 

Symptoms,— Prodromal  phenomena  are  ambiguous  and  van*  with 
the  causal  disease ;  otitis,  pneumonia  or  pysemia  may  long  overshadow, 
or  totally  obscure  meningeal  manife^ations.  Complete  lalencu  is  | 
sible,  as  in  a  case  seen  by  the  author  with  Dr.  Besley;  a  c» 
pneumonia  patient,  while  dining,  felt  dizzy  and  died  in  a  ft 
The  autopsy  revealed  a  massive,  purulent  cerebrospinal  nieningitii, 
which  had  produced  not  a  single  sign  or  symptom,  (o)  The  om 
may  be  sudden  with  chill  and  fever,  (fc)  Ifeadache  is  usually  the  fiit 
and  most  prominent  symptom,  and  is  often  associated  with  vomiting 
(c)  The  sensorium  is  disturbe<J»  there  is  vertigo*  and  deliriuro  wb»d 
is  succeeded  by  stupor  and  finally  by  coma,  in  which,  however,  bc»J 
ache  may  still  be  evidenced  by  the  patient  holding  his  head  ii 
Co^tivuhian^  may  occur;  they  are  particularly  equivocal  in  chiWftO 
(e)  Optic  neuritis  may  develop  if  the  course  of  the  disea^  is  not  toj 
precipitate.  (/)  Rigidity  of  the  neck  and  spine  is  soon  noted  a^  we 
as  ig)  Ayperff5</i! f a m,  h\'peralgesia  and  muscular  rigidity,  (h)  Fti'fft 
usually  present,  although  in  ve^  rare  instances  ( r.  s,)  it  may  l^e  alwen 
It  is  usually  higher  than  in  other  types,  perhaps  104^  to  liW^mi^ 
rather  more  continuous.  Toward  the  end  it  may  be  107*^  or  it  niAj 
even  drop  to  subnormal,  (i)  The  pulse  is  usually  faster  and  ofte 
irregular*  ij)  Irriiaiion  and  paralysis  of  the  cerebral  nrrvejs  develop 
fthey  are  considered  more  fully  under  the  epidemic  ft»rm),  ainl  ^f^ 
manifested  by  ocular  paralysis,  nystagnms,  strabismus,  pupilbr 
inequality  and  tardy  reaction  to  light,  facial  paresis,  grinding'  <^^  fh 
teeth  or  trismus  especially  if  the  inflammation  is  basal,  (k)  If  tM 
procei»s  involves  the  convexity,  cortical  initntion  may  be  nmnif<^*^«^ 
by  Jacksonian  epilepsy  and  mono-  or  hemiplegia  (whirl 
due  to  reflex  inhibition).  (/)  Lumbar  piuiciure  {see  Dia^ 
purulent  or  clear  fluid  and  frequently  the  organisms  of  siji 
Increased  tension  is  also  observed,      {m)    Kernig*9  sign  < 


rimf 


EPIDEMIC  CEREBROSPINAL  MEMXGITIS  1045 

Nosis)  is  present,  (n)  There  may  be  other  symptoms.  Constipation 
is  usually  present.  The  abdomen  is  often  retracted,  there  may  be 
vomiting,  the  urine  is  febrile  and  frequently  contains  albumin  and 
peptone.  The  course  is  generally  rapid;  it  lasts  a  few  hours  to  more 
usually  a  few  days  (two  to  ten)  and  almost  invariably  results  fatally 
in  coma.  The  diagnosis,  differentiation  and  treatment  are  considered 
with  the  other  types. 


n.  Epidemic  Oerebrospinal  Meningitis. 

This  form  has  been  definitely  recognized  only  during  the  last  century. 
Though  many  authorities,  as  Schultze,  Dieulafoy  and  Netter,  deny 
that  it  is  an  absolutely  independent  affection,  it  is  usually  described 
as  a  specific  infection  involving  the  cerebrospinal  meninges,  caused  by 
the  Diplococcus  intracellularis  meningitidis  and  occurring  epidemically 
or  sporadically. 

Bacteriology. — The  meningococcus  resembles  the  pneumococcus 
and  gonococcus.  It  lies  in  pairs  or  even  tetrads,  its  contiguous  sides 
are  flattened,  and  it  resembles  two  coffee  grains  with  their  flat  sides 
apposed.  It  is  wider  than  the  pneumococcus  and  less  lanceolate.  It 
is  usually  but  not  always  intracellular,  being  enclosed  in  the  poly- 
morphonuclear leukocytes.  Unlike  the  pneumococcus,  it  usually  has 
no  capsule,  although  one  may  develop  in  serum  cultures.  It  decolorizes 
by  Gram's  method,  although  Jager  has  sometimes  observed  the  con- 
trary. Cultures  do  not  show  very  active  growths;  it  develops  best  on 
agar  or  blood  serum  as  white,  viscid,  shining  colonies.  It  grows 
poorly  on  gelatin.  Subcutaneous  inoculations  are  usually  negative, 
therein  differing  from  the  pneumococcus,  but  it  produces  inoculation- 
meningitis,  and  peritonitis.  The  meningococcus  is  found  in  the  nose, 
from  which  it  is  thought  to  invade  the  brain.  Lord  found  it  in  the 
nose,  in  cases  with  and  without  meningitis.  Goodwin  and  Scholly 
(1906)  isolated  the  cocci  from  the  nasal  mucus  in  50  per  cent,  of 
meningitis  patients  and  in  10  per  cent,  of  those  in  close  contact  with 
them.  Its  presence  has  been  demonstrated  in  the  blood  (in  25  per 
cent,  of  cases,  Elser),  kidneys,  joints,  spleen,  ear,  tonsils,  lymphatic 
nodes,  pleura,  lung,  heart  valves,  pericardium  and  more  rarely  in  the 
sputum  and  urine;  it  probably  travels  by  way  of  the  lymph  vessels. 

Predisposing  Etiology. — Children  and  young  adults  are  especially 
predisposed;  it  occurs  more  often  in  males,  is  apparently  more  fre- 
quent in  the  country,  although  it  is  often  endemic  or  epidemic  in 
barracks,  prisons,  hospitals  and  tenements.  The  disease  has  closely 
followed  the  movements  of  armies  or  regiments.  Though  not  very 
directly  contagious,  its  contagiousness  seems  proven  beyond  question. 
As  many  as  seven  members  of  a  family  have  been  successively  stricken. 
Most  cases  are  seen  in  the  late  winter  and  early  spring;  the  author 
has  always  seen  some  cases  in  these  months.  One  thousand  deaths 
occurred  in  New  York  in  the  first  four  months  of  1905.     Trauma, 
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overwork,   and  depression  are  but  predisposing  causes.     Like  pn 

monia,  it  often  attacks  the  robust.     It  may  recur;    Councilman  cd 
lectecl  five  instances  of  recurrence.     The  disease  is  also  s»-en  in  t 
horse  and  goat. 

Pathology. — The  findings  in  the  main  are  those  of  the  Mipjiiuiirj 
form,  viz.,  those  of  an   acute  fibrinopurulent,  or  less  often  a  sc 
purulent  leptomeningitis.    The  cerebral  dura  is  seldom,  and  thespiii 
dura  often,  involved.     The  inflammation  follows  the  lymphatics  a 
vessels  penetrating  the  brain  and  cord,  resulting  in  encephalitic 
myelitic  foci,  small  abscesses,  parenchymatous  an<l  interstitial  cliang^^. 
The  axis  cylinders  arc  sometimes  lost.    Flexner  and  Barker  observi 
rows  of  cells  "like  miniature  tubercles/'  of  which  some  were  two 
eight  times  the  size  of  the  leukocytes.    The  exudate  is  rich  along  i 
fissures,  fossa  of  Sylvius  and  at  the  base  about  the  chiasm  or  i 
surface  of  the  pons  and  cerebellum.     Hydrops  ventriculorura  is  fairlv 
frequent,  in  cases  of  long  standing.     Some  consider  that  caseation 
may  occur  as  the  beginning  of  resolution  anrl  healing.    In  other  orji^ans 
the  changes  are  those  of  acute  infection,  the  muscles  are  browniiih- 
red,  dry  and  degenerated,  there  is  parencliymatous  degeneration  intbe 
heart    and    kidneys,    and  soTnetimes  acute  splenic   tumor,  ttrthritis 
pneumonic  foci  or  swollen  glands  in  which  (r. «.)  the  coccus  luuj  k 
found. 

Symptoms. — The  period  of  in^^tihatmi  is  not  definitely  known,  but 
lasts  from  a  few  hours  to  several  days  (three  to  eleven).  Prodromes  are 
vague,  as  malaise,  or  headache.  Strumpell  and  others  observe*! 
initial  coryza.  The  onset  may  be  gradual  or  sudden,  sometime.^  witli 
a  chill  and  usually  with  fever.  In  general,  the  course  u*  febrik. 
attended  by  brain  irritation;  by  an  almost  constant  triad  of  symptoms 
headache,  rU/id  mck  and  hyjwro'sthesla;  by  vomiting,  menial,  motor 
and  sensory  symptoms,  and  in  most  easels  death  results  from  paralysi*^ 
convulsions  or  coma. 

1,  General  Nervous  Symptoms.^(a)  Headarhr  is  almost  invariablf* 
though  it  is  sometimes  absent  in  very  young  children,  in  alcoholics 
and  in  sepsis.  It  develops  early,  is  most  severe  and  is  at  first  localis^ci) 
(frontal  or  occipital ),  but  soon  becomes  generalized.  Though  it  varif^ 
somewhat  in  intensity,  it  is  constant,  with  exacerbations,  and  provukr* 
the  short,  plaintive,  clear  meningeal  cry,  cri  hfdrenr^phtdl^ue  (Coindetr 
lfS17),  which  is  largely  heard  in  children.  The  headache  is  throbbiiijJ 
or  lancinating,  even  under  narcotics,  and  persists  after  delirium  Hn<i 
even  coma  have  set  in.  Its  cause  may  be  compression  of  the  dufH. 
changes  in  the  brain,  inflammation  of  the  nerve  trunks,  or  venlricukr 
exudation.  (6)  U yperaisihriiia  or  hyperalgesia  aflfects  the  sp«ci*' 
senses  (causing  intolerance  of  light  and  noise),  or  general  sensati<>i> 
(affecting  the  arms  most,  the  trunk  less  and  the  legs  least).  It  israrctv 
absent,  is  always  suggestive,  and  is  probably  due  to  root  neuritis.  W 
Rigidity  of  the  neck  and  spifie  is  caused  by  inflammation  of  the  rjerte* 
roots,  possibly  from  lesions  io  the  pons  or  medulla*  The  A^  ^ 
retracted,   sometimes  so  severely  that   the  occiput  lies^betwt^n  m 
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ilders,  producing  decubitus.  The  entire  body  may  be  lifted  by 
bead.  Swallowing  is  rendered  difficult.  Marked  opisthotonos  may 
^resent.  Flexion  and  extension  of  the  head  are  impossible,  although 
ral  movement  is  sometimes  possible.  Retraction,  although  absent 
•cceptional  instances,  is  one  of  the  cardinal  triad.  Closely  associated 
caused  in  the  same  way,  is  severe  spinal  pain  with  tenderness, 
fly  in  the  neck  and  loins,  which  is  felt  rather  to  the  side  of  the 
e  than  directly  over  it.  It  may  radiate  to  the  trunk  and  in  33  per 
:.  of  cases  to  the  extremities,  and  may  affect  every  muscle,     (d)  ^A 

Jractures  of  the  limbs  are  caused  by  root  inflammation,  increased  J I 

tsure,  or  lesions  in  the  pyramidal  tracts.  Kernig's  sign  (see  Diag- 
is)  comes  under  this  head,    (e)  Mental  symptoms  often  occur  early,  {\\[^ 

jcially  in  children,  neurotics  and  alcoholics;  they  include  unrest, 
•mnia,  delirium  (sometimes  with  periods  of  normal  intelligence),  iw 

mania  which  is  followed  by  stupor  and  incomplete  coma.     (/)  [:! 

nitingy  in  the  initial  stage,  is  due  to  vagus  irritation;  later  it  results 
Q  ventricular  hydrops  or  increased  cerebrospinal  pressure.  It  is 
he  cerebral  type,  i.  e.,  it  occurs  without  nausea,  without  relation  to 
ng,  is  often  projectile  and  is  not  amenable  to  gastric  therapy, 
niting  is  more  typical  and  common  in  children.  The  tongue  may 
r  become  coated  and  foul,  (g)  The  piUse  at  first  is  increased,  and 
ometimes  disproportionately  rapid,  considering  the  fever.  Some- 
5s  it  slows  later  because  of  brain  pressure  but  ultimately  it  is  fast 
in.  It  may  be  irregular  in  rhythm  and  oscillating  in  rate.  Friis 
^d  variation  from  84  to  144  within  a  minute,  (h)  Respiration  is 
gular  in  20  per  cent,  of  cases;  Cheyne-Stokes  breathing  is  not 
imon,  save  toward  the  end.  Deep  breathing  with  apnceic  pauses 
ot's  breathing)  is  quite  common,  though  less  so  than  in  the  tuber-  ' 

>us  type,  (i)  Convulsions  are  most  common  in  the  young;  they 
y  occur  at  the  onset  or  later.  They  are  important,  but  ambiguous 
n  their  frequent  occurrence  in  other  diseases  of  childhood. 
•  Focal  Nervous  Sjrmptoms. — ^These  are  partly  irritative  and  partly 
alytic.  (a)  Symptoms  relating  to  the  cranial  nerves  are  as  follows  : 
5se  nerves  are  most  involved  in  basal  localization,  while  the  limbs 
most  affected  in  that  of  the  convexity.  The  optic  nerve  is  fre- 
ntly  inflamed,  if  the  disease  lasts  over  four  days.  The  disk  is 
Uen  and  its  margin  is  ** washed"  (see  Plate  V,  Fig.  4).  Neuritis 
^  frequent  than  in  tumor;   hemorrhage  and  choking  are  uncom-  :  |.i 

^-    The  ocular  muscles  may  be  involved.    The  pupils  at  first  are  .  f| 

Uly  small,  often  unequal,  and  sometimes  variable  like  the  pulse  .  f§ 

^i*  they  widen  spontaneously  or  on  movement  of  the  head,  and  j;l 

fttion  of  the  skin,  but  do  not  react  to  light.     These  as  well  as  .=i 

following  changes,  result  from  cortical  or  basal  disease.     Ptosis,  i"* 

opia,  nystagmus,  and  strabismus  (spasmodic  or  paralytic)  are 
Uent  but  often  vary  from  time  to  time.  Comph^te  paralysis  of 
third  nerve  is  not  common.  Involvement  of  the  fifth  nerve  is 
sual,  although  trismus,  grinding  of  the  teeth  and  trigeminal  neural- 
have  been  noted.     Involvement  of  the  facial  nerve  is  frecpient. 


1048 


DISEASES  OF  THE  XEHVOLS  SYSTEM 


ranking  next  to  that  of  the  third  nerve.     If  diseased  at  the  biwe,  ill 
paralysis  is  usually  total ;  if  at  the  cortex  it  is  of  the  cerebral  type,  i 
its  upper  third  escapes.    The  paralysis  varie^s  from  time  to  time  (v.*.] 
The  facial  expression  shows  suffering,  the  brows  are  sUghfly  elevate 
and  the  forehead  is  rorrugate<l.    The  rL*<njt  .mrdon tritJi  is  liol  fretjiienti 
The  autlitorv  nerve  is  often  bathetl  in  pu.s,  and  heuiorrhagic  iiiDuiu 
tuation    In   the   labvTinth    results   from    exten.sion.     The   tongue 
fvrotrusion  rnay  deviate  to  one  side;  dysarthria  or  dysphagia  arr  mm 
times  seen,      (6)  St/mptom-»  relating  to  the  limbs  occur  as  foltovd 
Paralysis  of  the  limbs  is  not  very  frequent »  although  B**!or  noted  i^ 
particularly  in  one  epidemic.     Hemiplegia  is  rarely  complete,  iwcun 
with  or  without  participation  of  the  tongue  and  face,  and  is  not  a! way 
caused  by  involvement  of  the  cortex  or  changes  in  the  pyramidi^ 
tracts,  but  sometimes  is  apparently  due  to  reflex  inhihiiion*    It 
frecjueTitly  accompanied  by  rigidity  of  the  limbs  and  apha.-^iA.    Ii 
most  fref|uent  in  children,  occurs  early  or  late  and  may  Ijc  tcmpanir 
or  permanent.     Monoplegia  is  not  common  and  most  often  concern 
the  face  or  arm.    Choreiform  or  athetotic  movements,  twitchinj^  an 
tremor  are  occasional.    Convulsions  are  fret|uently  Jacksonian  in  (y])< 
Sometimes  the  paralyses  are  spinal^  as  shoulder  atrophy  or  |Kini|>le^ni 
which  also  involves  the  functions  of  the  bladder  and  reclum.    Tl 
tendon  reflexes, as  the  patellars,  may  be  increased  at  first  and  areofl* 
decreased  or  abolished  late  in  the  disease.     The  reflexes  of  the  sk 
are  variable, 

3.  General   and   Somatic   Ssonptoms. — itt)   There  is  almost   ulw8| 
fever,  though  afebrile  cases  exceptionally  occur.     The  temperattH 
rises  su<hlcnly,  is  sometime-s  verj^  high  and  although  it  follows 
definite  cycle,  lysis  is  usual  in  cases  which  recover.     An  iv\ 
is  sometimes  seen.    A  temperature  of  lOT*'  or  higher  may  b< 
before  death,     (b)  The  hlofxt  shows  leukoc*ytosis,  which  is  early,  «« 
stant   and   of  no   prognostic   import;    the   white  cells   m^v  numb 
25,000  to  40,0(»0;    the  meningococcus  has  been  found  (v.  g.),    (f)  11 
abdomen  is  often  retracted,  and  is  scaphoiil,  especially  in  the  ilil 
regions,  although  less  so  than  in  the  tuberculous  type.     It  nwy  i 
due  to  retraction  of  the  abdominal  walls,  but  Traube  gave  the  \h 
explanation,  namely  that  t!ie  intestines  are  tonically  retracted  fmrt 
irritation  of  the  vagus,  which  also  causes  the  constipation,     id)  Tfi 
spleen  is  ofteii  j)ali>able,     ie)  The  urine  is  febrile,  albumin* 
cent.)  and  may  show  peptonuria,  hrematuria  (in  malignant  *  ^l| 

rarely  glycosuria   or  polyuria   (Traube).     (/)  The  nutrition  siille 
which   Leube  explains  as  due  to  cerebral  influences,    (tj)  As  to 
skin:     the  tdrhe  cerehrale  described   l>y  Trousseau  has  nn  differeJi 
tiating  value,   for  it  occurs  in  many  febrile  and   other  - 
Eruptions  are  more  common  in  the  epidemic  than  the  sporu  i 
and  vary  with  the  individual  epidemic.    Herpes  (40  to  75  or  eve«  • 
per  c^nt)  varies  with  the  epidemic;   it  is  most  frecfuent  on  the  bf^ 
but  may  develop  anywhere;    it  spreads  more  rapi<lly  than  in  anf 
other  disease  (v.  Ziemssen);    in  one  case  the  author  saw  it  exteJ 
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rom  the  lip  to  the  ear,  neck,  chest  and  shoulder.  Purpura,  which 
^ve  the  name  "spotted  fever'*  to  the  disease,  occurs  in  the  more  severe 
ypes.  Other  eruptions,  as  erythema,  roseola,  urticaria  or  gangrene 
ire  uncommon.    (See  General  Diagnosis  for  lumbar  puncture.) 

Olinical  Forms. — Hirsch  distinguishes  (a)  the  aciUe  or  subacute  type, 
he  ordinary  form  in  which  the  acute  symptoms  of  onset  are  followed 
)y  the  general  nervous  symptoms  enumerated,  then  by  focal  nervous 
ymptoms,  somatic  symptoms,  death  in  coma,  or  slow  recovery;  (6) 
he  foudroyant  form,  with  violent  onset,  rapid  course  and  death  in  a 
ew  hours  (three  to  thirty-six)  with  apoplectic  symptoms,  or  purpura, 
ligh  fever,  irregular  heart  and  early  coma;  (c)  the  abortive  form,  with 
ow  fever  and  symptoms  so  mild  that  the  disease  is  recognized  only 
)y  its  association  with  an  epidemic;  the  ambulatory  type  is  included 
lere;  and  (d)  Ilevhner's  chronic  form,  which  lasts  several  (two  to  six) 
nonths,  with  marasmus,  and  recurrent  fever. 

Oomplications. — These  vary  with  the  epidemic.  Pneumonia,  bron- 
ihitis,  tonsillitis,  pleurisy,  parotitis,  endo-  and  pericarditis,  arthritis 
J.  Jackson,  Sr.)  and  nephritis  are  the  most  common.  Pneumonia 
nay  be  due  to  the  pneumococcus,  but  the  meningococcus  has  been 
bund  in  small  isolated  foci  in  the  lung  (Councilman).  The  arthritis 
s  either  poly-  or  mono-articular,  simple  or  suppurative,  and  may  heal 
'ven  when  suppurative;  it  occurred  in  25  per  cent,  of  Flexner's  and 
barker's  series. 

Sequelae. — Mental  alteration,  paralysis,  contractures,  obstinate 
leadache,  optic  atrophy,  deafness  or  M^ni^re's  syndrome  may  remain 
,fter  recovery.  Chronic  hydrocephalus,  paroxysmal  headache,  voinit- 
ng,  pains,  and  convulsions  (v.  Ziemssen)  may  result.  In  an  epidemic 
n  Heidelberg,  Moos  found  as  sequels  deaf-mutism  in  60  per  cent., 
bsolute  deafness  in  31  per  cent,  and  an  atactic  gait  in  50  per  cent, 
•f  the  cases. 

Prognosis. — The  average  mortality  is  30  to  40  percent.  (37  per  cent., 
lirsch  in  15,632  cases),  but  varies  with  the  epidemic,  and  may  reach 
5  per  cent.  Fifty  per  cent,  of  the  deaths  occur  in  the  first  five  days. 
Recovery  is  exceptional,  although  possible,  after  deep  coma,  repeated 
Dnvulsions,  high  fever  or  paralysis  of  the  vagus.  Obstinate  vomiting, 
isturbed  respiration,  sudden  drop  of  temperature  and  inanition  are 
□ninous  signs. 

m.  Tuberculous  Meningitis. 

Ktiology. — Most  cases  occur  between  the  second  and  tenth  year, 
>me  cases  develop  in  adolescence,  and  few  late  in  life;  at  least  three 
mes  as  many  cases  occur  in  children  as  in  adults.  Tuberculosis  in 
iildren  is  usually  generalized,  and  miliary  tuberculosis  is  in  80  per 
mt.  associated  with  meningeal  disease.     Tuberculous  meningitis  is 

most  always  secondary,  and  follows  pulmonary  or  glandular  tuber- 
ilosis,  less  frequently  joint  disease,  genito-urinary,  brain  tubercle  and 
:her  localizations.     Extension  by  contiguity  from  the  nose,  eye,  or 
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spinal  cord  is  possible.  Striimpell  and  Leube  l>elieve  fhat  infetiimj 
may  creep  from  the  pleura,  along  the  nerve  sheaths  to  the  spinjil 
curd,  whence  it  readies  the  brain.  Heredity  is  clearly  a  factor  in  some 
cases*  Measles,  whooping-cough,  typhoid  or  pneumonia  may  be  the 
proximal  cause,  for  the  vims  of  the  disease  seemingly  ai  '  i>^flt 

glandular  or  other  tuberculous  foci.    Trauma  is  not  a  fr^  >  )>*? 

but  IS  of  distitict  clinical  and  medico-legal  importance.  In  tk*  eaM* 
of  a  baggage  man  thrown  upon  his  occiput  by  the  sudden  stopping  o( 
the  train,  an  acute  tuberculous  meningitis  developed,  which  rtMiltcil 
in  death  in  three  weeks.  The  autopsy  disclosed  an  apical  tocm,  from 
which  the  Ijacilli  infected  the  injured  brain.  In  a  casr  ,%e^n  with  Ur. 
J,  II.  Hess,  the  atfection  immediately  followed  an  anaesthetic  (given 
ro  exiiujine  a  tender  spine),  and  w^as  fatal  witliin  a  week. 

Pathology* — The  diagnosis  is  made  maimi^copicaUi/  in  the  nmjority 
of  cases,  although  in  some  instances  the  changes  are  slight,  Th*^ 
exudate  is  gray,  yellow  or  green,  gelatinous,  sticky,  pundeut  or^eroU** 
and  covers  the  base  (basilar  menitigitis)  from  the  chiasm  to  the  mefluHa- 
Tiny  tubercles  are  found  on  the  basal  nerves  and  deep  in  the  6ss«ui* 
along  the  Sylvian  artery  where  ^*they  look  hke  lice  eggs  on  ft  li*ir- 
Careful  search  is  sometimes  necessary  for  their  detection*  ThrV  w« 
most  clearly  seen  in  the  translucent  arachnoid,  and  on  supfrfd*! 
examination  look  like  minute  air  bubbles.  They  are  seen  quitf  li^ 
f|Uently  (»ver  the  convexity  and  may  cause  adhesions  between  thtl^ 
hemispheres.  The  ventricidar  fluid  is  increased  in  Sii  per  et*nt,  rf 
cases,  and  usually  measures  a  few  ounces;  tubercles  and  t  '^^^ 

of  the  e|ienilyma  are  not  uncommon;  the  external  and  u.;  ..^..  ^^' 
munications  of  the  ventricles  may  W  obliterateil.  'l*be  suhstanrt  rf 
the  brain  slmws  the  same  changes  as  in  o(her  forms,  as  isi^hieroi'^  ^^ 
encephalitii*  softening  or  sometimes  large  tubercles.  The  eerebrospin*! 
Huid  is  usually  increased  and  is  clear  or  clomiy.  In  the  eonl  tji' 
exudate  may  be  a  quarter  of  an  inch  in  thickne.ss,  and  i^  i-rf  U  «h.»- 
posed  over  the  posterior  part  of  cord  be<-ause  of  the  pa 

^decubitus.     The  cord  membranes  are  almost  regularly  . 

•  sometimes  appear  granular,  as** though  sown  nith  fine  s^i* 
cles  in  the  substance  of  the  cord  are  not  considered  niroiDOD, 
Wartniann  found  them  in  87  per  cent,  of  his  cases*  The  cnusiid  •Jr 
spinal  nerve  sheaths  are  pjTiform  and  bulging.  Micrmeafiei^^*^ 
exudatiort  is  found  as  in  the  other  forms  above  described.  The  '^^''^^ 
are  proven  to  be  tubercles;  bacilli  are  found  in  them  add  m  •^ 
cerebrospinal  fluid.  The  microscope  dIfTerenti»te5  between  tul^^B 
colons  inflammation  and  tuberculosis  of  the  memtiges  (wit^  -^  ~Tflft|^H 
mation),  and  again  in  some  cases  proves  the  existence  n*  J'^^l 

I  T  fis  not  visible  to  the  nake<l  eye.     Xeurili^  of  the  ^nMfij^^^l 

-^l  t  rves  is  constant.    The  optic,  oculomotor  and  facial  mMHI^| 

the  most  often  affected.    I  n  the  cortex,  base  and  ependyma  cil  the  bni^f 
the  usual  histopathology  of  tubercle  i  watli  tubereulcms  ca^fl 

teritis  from  mural   inflammation  (11  .  and  periatteiilis^  ^^H 

encephalitic  and  myelitic  fiK*i  in  pmctiv^lly  every  case,  Teaael  lfci^^| 
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swelling  of  the  neuroglia  and  degeneration  of  the  nerve  cells 
)f  the  lateral  columns,  especially  of  the  axis  cylinders. 
nptoms. — Prodromes  are  more  prominent  in  children  than  in 
5.  Fever,  emaciation  and  ansemia  are  due  to  preexisting  lung  or 
ular  tuberculosis.  Irritability,  change  in  disposition,  tendency  to 
lability  in  children  to  play  or  in  adults  to  work,  unrest,  insomnia, 
iche,  nausea  and  constipation  may  develop  in  a  week  or  two  or 
s  to  three  months.  Trauma,  measles,  and  pertussis  may  be  the 
•ent  cause.  The  outbreak  develops  with  much  the  same  symp- 
as  those  described  under  the  epidemic  form,  but  they  appear 
gradually,  so  that  the  classical  description  comprises  three  stages: 
'he  stage  of  irritation,  with  headache,  vomiting,  remittent  fever 
ing  102°  in  the  evening,  the  cri  hydrenciphaliqice  of  Coindet, 
terrors,  pain  and  rigidity  in  the  neck  and  spine,  small  irregular 
s,  delirium,  grinding  of  the  teeth,  hypersesthesia,  rigidity  of  the 
I  and  Kemig's  sign;  (b)  the  stage  of  brain  pressure,  with  paralytic 
rritative  conditions  in  the  eye  muscles,  as  ptosis  or  strabismus; 
paralysis  of  other  cranial  nerves  or  of  the  extremities,  as  mono- 
i,  especially  of  the  face,  or  hemiplegia  from  involvement  of  the 
I,  and  very  frequently  aphasia  and  dulness;  with  general  or 
tonian  convulsions,  slow,  irregular  and  quite  variable  pulse; 
Jted  abdomen,  constipation,  continued  vomiting;  sighing  respi- 
i;  and  very  frequently  with  optic  neuritis;  and  (c)  the  stage 
ralysis,  in  which  the  vomiting  and  often  the  headache  cease, 
»nsorium  is  dulled,  absolute  coma  develops,  the  pulse  becomes 
and  vacillates  in  rate  and  rhythm.  Biot's  or  Cheyne-Stokes 
hing  appears,  emaciation  is  extreme,  the  pupils  are  wide  and 
►bile,  the  eyeballs  roll  upward,  and  a  typhoid  state  with  dry 
le  or  abdominal  distention  exists.  Temporary  remissions  of  days, 
5,  or  even  a  year  are  occasional  in  which  the  pulse  remains 
liar,  but  the  patient  lapses  again  into  coma,  the  fever  rises  very 
(107°)  or  falls  low  (even  to  93°),  and  death  occurs  in  several 
s  from  cardiac  or  respiratory  failure,  dysphagia,  inanition  or 
stasis.  This  division  into  stages  is  not  wholly  satisfactory, 
Jse  the  symptoms  of  one  stage  may  merge  into  those  of  anotlier 
he  progression  of  symptoms  is  somewhat  as  described. 
ibercles  in  the  choroid  were  first  found  anatomically  by  Autenri(»th 
(),  and  Gu^neau  de  Mussy  (1837),  and  clinically  by  Jii^er, 
8,  and  Busch;  they  are  rare  clinically,  being  found  by  Garlick 
per  cent,  and  Kramer  in  13.6  per  cent,  of  cases.  Heinzell  did 
nd  them  in  41  cases.  At  postmortem  examination  T.itten  found 
in  about  75  per  cent.  (See  Plate  VI.)  Leukoci/fo^sis  is  usually 
it,  unless  it  occurs  during  the  agony  or  from  mixed  infection. 
ipleen  is  enlarged  in  33  per  cent,  of  cases. 

my  variations  exist.     The  process  may  be  wholly  lafcnf,  bein^ 

ed  by  miliary  tuberculosis  (or  meningeal  symptoms  may  dominate 

the  greatest  pathological  changes  are  in  the  lun^s).     Coma  may 

dden  and  the  disease  may  run  a  short  course,  resembling  apoplexy, 
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especially  iii  adults;  in  these  cases  the  hemiplegia  pmfmWy  re^ltt 
from  changes  in  the  arteries.  It  may  appear  to  be  a  psycliaus.  Ifl 
adults  the  course  is  more  rapid,  the  headache  and  delirium  mon 
marked  and  the  convexity  more  frecjuently  involved  than  m  rliiWjrn 

Dmth  is  usual »  but  mre  recoveries  are  recorded  by  \\'  i  ' 
Leube,  Fiirhrin^er,  Ihijardiri-Heauinetz.  Freyhnu.  HilJf* 
Jansen,  Cnrriii^ton,  Heiisch,  Politzer,  and  lately  by  (iros?^,  evetj  »it« 
bacilli  were  found  by  lumbar  puncture  ur  after  choroidal  lulH*f»'W 
were  demonstrated. 

IV.  Serous  Meningitis* 


This  is  more  frequently  seen  at  the  bedside  thiiu  .m  iiie  aa 
It  is  often  tuberculous.     The  inflammation  is  slight,  the  njeti 
are  lijlistening,  clear  or  flocculent  Huid  is  seen  in  the  ar  ^H 

and  ventricles,  which  may  be  the  sole  seat  of  the  dise.M     .         tn 
especially  shows  exudation.     It  is  often  mistaken  for  rtHJenm  of  ^ 
brain.     The  microscope  may  l>e  necessary  to  deni'  '   *     ' 
tion ,  which  frequently  is  circumscribed .    The  proc*'  _ 

with  encephalitis,  poliomyelitis,  Landry's  ascending  pumlysb,  xs^U^^^ 
or  pneumonia. 

Symptoms. — In  the  serous  (non-suppurative  and  non-tulxm'olnj'* 
form,  no  definite  symptoms  can  be  outlined.     The  disease  r-iTtiin^ 
exists,  although  it  is  relatively  infrequent,  but   with  ecjual  reminfl 
it  is  too  frequently  diagnosticated.     Headache  is  commrm;   vomiB^ 
rigidity,  fever,  slow  and  labile  pulse,  optic  neuritis,  hyp<*rit 
spasms,  and  paralysis  of  the  cerebral  nerveii  are  much  less  ' 
than  in  the  other  forms  of  meningitis  though  they  are  orn 
obsen^ed.     The  symptoms  resemble  those  of  brain  tumor.    Xmw^ 
puncture  in  some  instances  has  given  absolute  relief;   llie  pf^ij 
is  most  favorable  in  this  t}7>e. 

General  Diagnosis  of  Meningitis,— The  frift  jttep  is  the  diapia^^ 
meningitis,   which  in  general   has  an  acute  or  suljucute  oiiji 
signs  at  first  of  general,  then  local  inHammation  of  the  surfnt^ 
brain.    The  second  step  is  determination  of  the  vttriety  (> 
epidemic,  tuberculous,  primary  or  secondary),  or  the  cau 
locaUty  (convexity  or  base). 

Cardinal  Symptoms. — 'The  earl i/  triad  of  («)  headncbe,  {h 
and  rigidity  of  neck  and  (r)  hypera^sthesia,  is  important  an 
early,     (rf)  Other  gen^fral  symptomjf,  as  causele'^is  %'0»iiutifc 
retraction,  pulse  and  respiratory  changes,  fever  or  c 
important  in  their  grouping,     (e)  Lumbar  puncturt  m  , 
is  of  diagnostic  value.     Its  technique  is  ai$  follows:     The 
on  the  side  with  the  knees  drawn  up  and  the  body  beni  as  i 
as  spinal  rigidity  allows;    with  or  without  chlorofonii*  an 
needle  or  small  trocar  is  introduced  in  the  median  Une  in 
and  a  ((uarter  to  half  an  inch  to  one  side  in  adults,  Itetweea  < 
and  fourth  lumbar  vertebne  (Quincke)  or  InHween  ihe  la« 
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tebra  and  sacrum  (Chipault),  and  is  pushed  forward  toward  the 
dian  line  and  a  little  upward,  one  and  a  half  inches  (2^  cm.)  deep 
children  and  1.5  to  2.5  inches  (4  to  6  cm.)  in  adults,  until  it  passes 
3  the  canal.  Furbringer  prefers  to  have  the  patient  in  the  sitting 
iture.  Not  more  than  4  to  5  drams  (15  to  20  cm.)  should  be  with- 
wn,  lest  fatal  results  ensue.  Negative  taps  result  from  needle 
lusion  by  clots.  Results:  (i)  normally,  the  pressure  with  the  patient 
he  lateral  position,  equals  100  to  150  mm.  of  water  and  the  escap- 
fluid  only  trickles  out.  In  meningitis,  the  pressure  is  greatly  in- 
vsed  (200  to  700  mm.)  and  the  fluid  often  spurts  out.  (ii)  The 
mal  fluid  is  clear,  has  a  specific  gravity  of  1,007-09  and  contains 
e  albumin  (i  to  1  pro  mille).  Though  the  fluid  may  be  clear  in  all 
ms  of  meningitis,  it  is  usually  clear  in  the  serous  form,  but  clovdyy 
culetU  or  sometimes  bloody  in  other  forms;  in  the  tuberculous 
iety  it  is  usually  clear  or  slightly  yellow  with  a  whitish  clot  forming 
standing;  in  the  epidemic  form,  it  may  be  turbid  or  clear,  with  a 
lowish  clot  (Netter) ;  in  the  purulent  type  it  is  opaque,  and  in  rare 
ies  it  is  pure  pus.  The  specific  gravity  is  about  1,010  in  the  serous, 
111  in  tuberculous,  and  1,015  in  purulent  or  epidemic  variety,  al- 
>ugh  these  figures  are  not  absolute.  The  percentage  of  albumin  is  small 
ihe  serous,  2  pro  mille  in  tuberculous,  and  3  or  even  8  or  9  pro  mille  in 
5  suppurative  forms,  (iii)  Bacieriologically  (see  Bacteriology)  in 
5  purulent  type  the  strep- 
wcus,  staphylococcus, 
eumococcus,  typhoid  and 
on  bacilli  are  found;  in 
J  epidemic  variety,  the  men- 
(ococcus,  which  was  posi- 
e  in  100  per  cent,  in  the 
*  New  York  epidemic,  is 
esent;  in  the  tuberculous 
pe,  tubercle  bacilli  exist  in 
•percent,  of  cases  as  an  aver- 
le  (73  per  cent.  Bernheim 
d  Hosier,  81  per  cent.  Ftir- 
inger,  and  100  per  cent. 
(>ltzmann);  even  in  this 
nn,  mixed  infection  with 
e  pus  organisms  and  men- 
Rococcus  may  be  seen;  the 
bercle  bacilli  are  often  found 
»  cover  slip  preparations; 
|ltures  grow  too  slowly  for 
inical  diagnostic  value,  (iv) 
^edltUarmorphology  {cyto- 
B^yiom)  is  a  valuable  aid. 
the  purulent  and  epidemic  form  the  leukocytes  are  largely  polymor- 
onuclear;    in  the  tuberculous  form  the  lymphocytes  predominate, 


Kemig's  sign,  showing  retraction  of  head  and  back  and 
prominence  of  knees  in  the  erect  posture,  t.  e.,  the  im- 
possibility of  extension  of  knees.     (Dieulafoy.) 
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according    to    Widal,    Sicard,    and     Kivauit     (>ee    Ui 
Pleurisy);  some  dissension  exists  on  this  pojnt^  a^*  i*« 
statement  that  iodine  given  by  mouth  is   found   in  the  nibrmiW 
and  not  in  the  purulent  (epidemic)  exudate, 

(/)  Kernig  tSt.  Petersburg,  1S82),  described  a  sign  known  t^KV^ 
nig*s  sign.    When  the  patient  sits,  it  is  impossible  (in  75  to!*5  penti 
of  ail  meningitis  cases)  to  extend   the  knees,  as  shown  in  Fi(#. ' 
The  legs  and  thighs  are  flexed   (flexor  contracture)  and  the  hm 
cannot  be  pressed  down,  l  e.,  cannot  be  extended  when  thf  pv^^' 
sitting  but  this  is  possible  when  he  is   lying.     It    indicates  f 
spinal  meninges  are  involved.    It  lasts  well  into  convalescrnn-, 
as  Netter  states,  **  a  retrospective  diagnosis  may  be  made.  **  It  o- 
times  in  sulxlural   hemorrhage,   sinus  thrombosis,  encephalitis,  ^ 
cereliellar  tumor.    It  is  sometimes  unilateral.    It  may  pos«ibly  inilc^ 
degeneration  of  the  p>Tamidal  tracts. 

((/)  Local  ftigtuH  usually  follow  the  general  signs,  and  are  mon 
tant.    They  include  the  pupillary  changes,  strabismus,  facial  pu: 
and  hemiplegia.     Often  their  late  development  lessens  their  value! 
early  diagnosis. 


Epidemic  Form. 


TUBERCirLOU&. 


SuffinwifVi 


Onset: 


Fever 

EniptioiL^ : 

Leukocytosis: 
Rigidity  of  neck; 

Other  symptoms: 
Course: 

Lumbar  puncture: 


Sudden,  with  few  pro- 
drome!** 


Fairly  high. 

Herpes  and  purpura 
very  common. 

Regular  and  marked. 

Most  frequent. 

Peptomma. 

Rapid — more  recov- 

Meningococcuii; 
leukocytes  poly- 
nuclear. 


Longer   prodromefi;  Sometimtt 

family  history;       {     but  ell0M 
other  evidences  of^     t^/»#-ntiiknf : 
tuberculosis. 


ptit^UIIHJJ 


Less;    invented  type  E 
frequently;  some- 
t  tinea  abaent. 


Hare. 


Exceptional. 


J.iVLI'T 


Rar^— poJy 
Iprequa&t, 


Spinal     symptom* 


Somtfibam 

somewtiat  le8«  fre-'     (ptm 
quenl.  '     lonn). 

Choroidal    t  uliercles.  Puptonima. 


Subacute*  slower. 
fatal. 

Tubercle  bacilli; 
mononuclear. 


'More    icw**. 
pQoutnoeoeny;  | 


Diagnosis  of  the  V&riety.^This  is  more  diJBciilt,    CsLses  of  m 
cnlous  meningitis  sometimes  increase  when  the  epi"  '       ^'^*^^ 

and  the  meningococcus  may  be  found  in  these  ca  l^*^ 
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harz,  Netter).  Sporadic  cases,  due  to  the  meningococcus,  may  be 
indistinguishable  from  primary  pneumococcic  meningitis,  save  by 
lumbar  puncture. 

Diagnosis  of  Location. — (a)  Localization  on  the  convexity  results 
from  trauma,  or  metastatic  infection;  it  is  characterized  by  more  fre- 
quent delirium,  Jacksonian  convulsions,  mono-  or  hemiplegia,  less 
cranial  nerve  paralysis  and  less  optic  neuritis.  (6)  Localization  at  the 
base  results  from  the  tuberculous  form,  chronic  nephritis,  cachectic 
states,  and  the  non-tuberculous  forms  which  occur  in  childhood;  it  is 
characterized  by  more  frequent  cranial  neuritis,  and  optic  neuritis, 
(c)  The  ventricular  form  rarely  involves  the  cranial  nerves. 

Differentiation. — 1.  From  nervous  toxamic  symptoms,  as  those  of 
typhoid  (q.  v.).  Jenner  pointed  out  that  in  acute  infections  the  head- 
ache ceases  when  delirium  begins.  This  is  also  true  of  the  pseudo- 
meningeal  symptoms  of  pneumonia,  typhoid,  sepsis,  etc.  Some  cases 
with  focal  symptoms  are  most  confusing  (see  Uremia),  but  the  albu- 
minuric retinitis,  the  cardiovascular  changes,  and  albuminuria,  casts, 
and  deficient  elimination  are  usually  sufficient  for  distinction.  Acute 
inflammation  of  the  labyrinth  may  resemble  meningitis,  for  it  sometimes 
piwiuces  headache,  vomiting,  fever,  convulsions,  stiff  neck,  and  even 
optic  neuritis.  If  labyrinthitis  involves  the  meninges,  the  facial  nerve 
is  likely  to  be  affected.  Such  conditions  resembling  meningitis,  Dupr^ 
(1894)  called  meningismus,  and  Bouchut  (1895)  pseudomeningitis. 

2.  From  Brain  Disease. — Syphilitic  meningitis  (q.  v,),  brain  abscess 
(qr.  t;.),  cerebral  hemorrhage  (g.  v.)>  and  encephalitis  (q.v,),  have  been 
considered.  Great  difficulty  is  sometimes  experienced  in  differentiat- 
ing between  slow  tuberculous  meningitis  and  tumors  of  the  brain,  as 
tubercle  of  the  pons,  or  rapidly  growing  glioma.  A  moderately  severe 
optic  neuritis  may  suggest  tumor  or  meningitis;  intense  neuritis,  with 
choking,  swelling  and  hemorrhage  is  indicative  of  tumor.  Paralysis 
IS  more  sudden  in  meningitis  than  in  tumor. 

3.  From  Hydrencephaloid  (see  Brain  An.«mia). — 4.  Hysteria  is 
marked  by  its  usual  stigmata,  viz.,  psychical  alteration,  limitation  of  the 
field  of  vision,  anaesthesia  and  other  stigmata.  Hysterical  strabismus  is 
always  spastic  and  convergent,  and  is  often  associated  with  small 
pupils;  meningitic  strabismus  is  often  divergent  (always  a  sign  of 
organic  disease),  and  the  pupils  are  unequal. 

Treatment. — Prophylaxis  and  treatment  of  the  causal  disease  are 
indicated.  The  patient  should  be  kept  quiet  in  a  dark  room,  the 
head  elevated  without  flexion,  an  ice-bag  applied  to  the  head  and 
spine,  or  an  ice-pillow  should  be  used.  Nutrition  should  be  maintained 
by  feeding  with  the  nasal  tube  or  by  nutrient  enemata,  if  retraction  of 
the  neck  causes  dysphagia.  The  bowels  should  be  mildly  relaxed,  and 
the  bladder  should  be  watched.  Vomiting  is  treated  as  in  acute  gastritis 
(q.v.),  but  therapy  is  usually  unavailing,  for  the  cause  is  cerebral  irrita- 
tion; of  drugs  the  bromides  are  customarily  most  servicable.  Feeding 
by  the  rectum,  sucking  of  ice,  and  the  remedies  indicated  for  the  head- 
ache give  the  greatest  relief.     Counterirritation  by  blisters  and  the 
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use  of  the  cautery  are  diingerous  because  the  Jskiii  slouglis 
Headache,  restlessness  and  convulsions  necessitate  the  use  of  opia 
though  theoreticatly  opium  congests  the  brain  and  its  menihra 
The  hypodermic  use  of  morphine,  or  the  use  of  the  deodorized  tinct 
of  opium  by  mouth,  is  necessary,  and  free  from  barm ;  no  other  anal 
is  equally  potent.  Ergot  should  reheve  the  congestion,  liut  it  n 
replac  es  the  opiates.  Atropine  reinforces  the  analgesic  action  of  opi 
Chloral  is  used  cliieJly  tor  the  convulsions  and  for  unrest.  Warta  h 
were  first  recommended  by  Aufrecht  and  Waroschilsky,  and  in  the 
demic  type  are  considered  almost  specific  by  Netter.  Stimulaiim 
indicated  when  the  heart  weakens,  and  coma  is  imminent,  until  w\ 
time  alcohol  should  be  withheld.  ResorbenUj  as  iodides,  arc  of  lii 
value,  (although  Niemeyer  recommended  them).  Mercurial  imuicfions 
are  regarded  as  inefficacious,  although  milder  types  of  meningitis*  as  ihc 
serous  form,  arc  apparently  benefited. 

Lumbar  punviurc  can  permanently  relieve  only  the  simple  or  serous 
forms.  Its  repeated  use  may  induce  punctate  hemorrhage^?,  although 
sudden  death  is  much  less  likely  to  occur  from  its  use  than  in  unpiiii« 
or  brain  tumor:  isolated  cases  of  recovery  in  the  pneumococcic  and 
tuberculous  forms  have  followed  repeated  puncture.  Sunjery  i^  indi 
rated  in  circumscribed  rather  than  in  diffuse  meningitis.  Macew 
Jaboulay,  Greave,  Gtuck,  Joel,  and  Barker,  have  operated  with, 
rule,  no  remarkable  results.  Mace  wen  saved  all  of  six  cases  of 
purative  cerebral  meningitis,  and  one  of  six  cerebrospinal  ' 
Wntricidnr  puncture,  first  recommended  by  Wernicke,  in 
lapsed  into  disuse  and  was  needlessly  revived  by  Horsley,  l*.i. 
Rickett.  von  Beck,  and  Benninghous.  Diphtheria  antitojrin  ba^ 
used  (Wolff),  but  its  exact  benefit  is  still  uncertain. 


inuj- 


CHRONIC  LEPTOMENINGITIS. 


Etiology. — (a)  It  may  result  from  acute  leptomeningitis^,     (fc)  ITie 
leptomeninges  thicken  after  trauma,  in  atrophic  and  sclerosing  T  -   ■ 
disease,  as  paretic  dementia,  hydrocephalus,  and  softening,  an* 
alcoholism,   gout,   nephritis,  or  plumbism.      (c)  Chronic  produrtiTr 
inHanimation  occurs  in  sypliilis,  tuberculosis  and  suppuration. 

Pathology  and  Symptoms.— The  leptomeninges  are  diffusely  or 
locally  dense,  thick,  opaque  and  microscopically  show  fil)rous  tr 
In  the  chronic  tuberculous  form,  the  membranes  are  thick,  i\hv 
and  caseous;    they  compress  the  cortex,  especially  the  psychomotor 
areas,  and  produce  generalized  and  Jacksonian  convulsions,  headaclie, 
monoplegia,  aphasia,  and  mental  changes.     It  may  sometimes  h«iL 
In  the  chronic  suppurative  form,  the  pus  loculi  are  situated  in  a  firn^. 
fibrous  tissue.    The  symptoms,  if  cortical,  are  like  those  of  the  chronri- 
tuberculous  form;  if  basal,  nerve  paralysis  and  optic  neuritis  are  com* 
mon,  Inihe  chronic  simple  form  (Gee  and  Barlow)  thepnx'ess  in     '     "' 
acutely  and  may  persist,  especially  at  the  base  and  in  the  ; 
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fossa.  Possibly  it  is  a  sequel  of  a  localized  epidemic  type  (this  theory 
-was  rather  favored  by  Koplik  in  a  recent  paper),  or  of  hereditary 
syphilis,  trauma,  or  otitis.  It  is  seen  especially  in  children  ("simple 
meningitis  of  children");  76  per  cent,  of  cases  occur  in  the  first  year 
of  life.  Rigid  neck  is  the  leading  symptom,  though  convulsions  and 
rigidity  of  the  extremities  do  occur.  Paralyses  are  rare.  Fifty  per  cent. 
of  patients  die.  The  alcoholic  Jortn  is  slight,  diffuse  and  cortical ;  men- 
ingitic  symptoms  are  obscured  by  alcoholic  disease  of  the  liver,  kidneys, 
heart  or  peripheral  nerves.  Headache  is  little  developed;  there  is 
moderate  delirium  and  slight  optic  neuritis.  Diagnosis  is  difficult, 
and  therapy  is  wholly  etiological. 


DISEASES  OF  THE  SPINAL  CORD. 

(A).  GENERAL  ANATOMICAL,  PHTSIOLOOIGAL,  AND  SYMPTOM- 
ATIC CONSIDERATIONS. 

The  nervous  system  is  made  up  of  numerous  similarly  constituted 
units,  called  neurones  (Waldeyer).  Each  neurone  comprises  (a)  a 
central  nerve  cell;  (b)  protoplasmic  processes  or  dendrites  from  the  cell 
which  conduct  (cellulipital)  impulses  to  the  cell;  (c)  an  axis  cylinder 
or  axone  arising  from  the  cell  and  conducting  impulses  (cellulifugal) 
from  the  cell ;  and  (d)  the  terminal  ramifications  of  the  axis  cylinder,  also 
known  as  end  brushes  or  arborizations.  The  axis  cylinder  often  gives 
off  lateral  branches,  known  as  collaterals  or  paraxones.  The  nutrition 
of  the  nerve  cell  probably  depends  upon  the  integrity  of  its  nucleus,  and 
the  nutrition  of  the  cell  governs  that  of  its  neurone.  Disease  of  the 
cell  causes  degeneration  of  the  entire  neurone;  division  of  a  process  or 
axis  cylinder  results  in  its  degeneration  below  the  point  of  separation 
from  the  nutrient  cell.  It  is  still  uncertain  whether  the  neurones  are 
wholly  independent  of  each  other,  although  most  authorities  favor 
this  view.  At  times,  and  especially  in  the  retina,  some  degree  of  anas- 
tomosis between  the  dendrites  of  different  systems  exists  (Dogiel). 
The  nerve  cells  are  closely  grouped  in  the  gray  cortex,  gray  substance 
of  the  cord  and  in  the  ganglia  of  the  peripheral  nerves.  The  axis 
cylinders  largely  course  through  their  wnite  substance.  To  compre- 
hend the  most  important  point  in  spinal  diseases,  the  localization,  we 
must  recognize  that  pathological  processes  are  in  general  of  two  varie- 
ties: (a)  those  involving  certain  neurones,  or  system  diseases,  as  tabes, 
and  (6)  those  not  involving  given  tracts  or  neurones,  or  the  non- 
system  diseases. 

The  functions  of  the  cord  are  (1)  conduction  of  motor  impulses  to 
the  muscles;    (2)  conduction  of  sensory  impressions  to  the  brain;    (3) 

6? 


DISEA^ 
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certain  reflexes;   (4)  centres  governing  the  bladder,  rectum,  6lc.,l 
(5)  trophic  influences, 

1.  The  motor  tract  is  composed  of  (wo  sets  of  neurones  or  a^B 
The  upper  segment  has  its  origin  in  the  cells  of  the  motor  cortej 
63)i  and  runs  through  the  white  substance,  i,  e.^  the  corona 
internal  capsule,  crus,  pons,  and  in  the  anterior  pyramids  of  the  m€ 


Fto.  fl8. 


lEO  AHD  $LRiM 


•^AC£ 


niuftrmilnc  ih«  «oim«  of  tU«  two  moiur  iieiiroii«:    A.  oortioftl  Mil  of  orisfia  d 
cuMs&tioii  m  mediilk;    G«  ooune  in  lateral  eoluoina  of  ootili    DD,  brattebM  l« 
cord:    in  «^coDd  (lower)  neuTQtie.    £.(!«lb  of  antenor  bOTiu;    E'.^ell*  ia  po««:    F 
G ,  motor  eat!  pU tee ;    H ,  m u«cImi  , 


(whence  the  name  pyramidal  tracts),  it  crosses  to  the  opposite  sidei 
Fig.  63),  running  down  in  the  lateral  columns  of  the  cord  CC) 
giving  off  branches  (DD)  to  the  anterior  horns,  where  the  tract  end 
fine  terminal  filaments,  which  surround  the  motor  gangtion  celb  id  1 
anterior  horn.     (For  the  general  course  of  the  up]>er  motor 
see  Fig,  56).     The  lower  segment  begins  with  the  motor  cell  in 
anterior  horn  (E),  the  dendrites  of  which  are  in  rtuitact  with  the  I 
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minal  ramifications  of  the  axis  cylinder  of  the  upper,  segment  by  con- 
tact (Ram6n  y  Cajal)  or  by  concrescence  (Held);  it  extends  along  its 
own  axis  cylinder  into  the  anterior  nerve  roots  and  nerve  (F),  and  ends 
in  terminal  ramifications  (G)  (motor  end  plates)  in  a  muscle  of  the 


Fio.64. 


QANOUON  CELL  OF 

CORTEX.    BEOINNINQ 

OF 18T  NEURONE 


tIRMINAL  FILAMENTS 
END  or  FIRST  NEURONI 


\GANGLI0N  CELL  OF  ANT.  HORN 
BEOINNINQ  OF  2M0  NEURONE 


^END  or  2no  NEURONE 
IN  MUSCLE  PLATES 


Jllufltrating  the  general  outlines  of  the  upper  and  lower  neurones  and  of  the  direct  (DPT),  and 
crosMd  (OPT) .  pyramidal  tracts. 


arm  or  leg,  which  is  on  the  side  opposite  to  the  origin  of  the  cortical 
motor  centre.     From  the  celb  of  both  segments  the  motor  impulse 
travels  downward  from  the  cell  (cellulifugal  conduction).    About  75 
per  cent,  of  the  upper  motor  neurones  cross  as  above  described,  are 
called  the  crossed  pyramidal  tracts  (C.  P.  T.  in  Figs.  63  and  64),  and  lie 
in  the  lateral  columns  of  the  cord.    Twenty-five  per  cent,  of  the  motor 
fibers  (rarely  40,  even  90  or  100  per  cent.,  Zenner),  do  not  cross  (decus- 
sate) in  the  medulla,  but  pass  down  in  the  anterior  columns  of  the  same  side 
And  are  called  the  anterior  or  direct  pyramidal  tracts  (D.  P.  T.  in  Figs. 
C3  and  64).    The  anterior  direct  pyramidal  tract  usually  ends  in  the  mid- 
dorsal  region,  but  if  small  may  reach  only  to  the  cervical  enlargement 
^rf  the  cord,  or  if  large  may  even  reach  the  fourth  or  fifth  sacral  nerves. 
TThb  tract  probably  crosses  to  the  anterior  horn  of  the  opposite  side 
fcy  way  of  the  white  portion  of  the  commissure  of  the  cord.    There  are 
•  I>iobably  some  other  motor  tracts  in  the  cord.    The  upper  segment  is 
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largely  (75  per  cent.)  crossed,  but  the  lower  segment  (or  neurone'i  is  a 
direct  tract,  the  cells  in  the  anterior  horns  supplying  muscles  of  the 
same  side  of  the  body. 

The  cord,  therefore,  contains  parts  of  both  neurones,  the  course  n{ 
which  has  been  ascertained  by  the  secondary  descending  degrnrraiiun 
which  follows  neurone  lesions.  Morgagni,  Cruveilhier,  an<i  Rokitan^kv 
noted  some  atrophy  in  the  cord  after  brain  lesions  which  destmyt^i  tht* 
motor  paths,  but  Tiirck  first  fully  described  its  occurrence  and  Bou- 
chard, and  Karth  confirmed  his  findings.  Flechsig,  and  later  Bech- 
terew  added  information  from  embrj'ological  studies.  After  a  lesion, 
as  hemorrhage  in  the  internal  capsule,  the  fibers  of  the  upper  neurone 
below  the  lesion  show  signs  of  degeneration.  In  a  few  days  sranule- 
bearing  cells  appear  and  somewhat  later  the  axis  cylinders  >we!!. 
degenerate  and  stain  poorly,  especially  when  studied  l»y  the  Marci.i 


Fig.  65. 
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the  nurrir:':  ^    r'\.:.\  voll-.     'Y\\v  ::t:r^^j!:A  ::<-::e  ::..--_ —  ::-;  :      -:•  ' 
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B 


^<  If-  '-' 


O^x 


A  Ascending  degeneration  in   the  poit«t>niedUn  column    and  anterolateral  :im ending  tracts  iton\ 

luint>*'''  Uwum.     (After  Gowcrs.) 
n        A.0oendins  degeneration  after  injury  to  cauda.     f  After  Schultze.  ■ 
c'       I>e90onding  degeneration  of  pyramidal  tract?*  from  ri<?ht->i(le^i  cerebral  heniorrh;\jriv     v  \fter  Mott.'^ 
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downward;    possibly  they  are  part  of  the  lateral   pyramidal 
Tom  Deiter 's  nucleus  in  the  medulla,  Russel].     Fibers  lying  just 
>r  to  the  lateral  pyramidal  tract  also 
irate  downward  [from  the  posterior  Fio.  ee. 

a  quadrigemina,  Boyce,  and  Sakow- 
Schultze  describes  a  comma-shaped 
ding   degeneration   in   the   anterior 
of  Burdach's  column).      See  Plate 


t'  L, 


feneration  in  the  Lower  Segment, —  ^ 
e  of  the  anterior  horns,  division  or  .v, 
5  of  the  nerve  trunk,  causes  degener-  6 
of  the  nerve  toward  the  periphery  t. 
ophic  muscle  changes.  The  degen-  i> 
nerve  responds  neither  to  the  faradic, 

the  galvanic  current.    The  muscle         ' 
ot  answer  to  the  faradic  current,  but 
galvanic;  it  answers  slowly  instead         * 
-rply  (as  is  the  case  with  the  nor-         ^ 
luscle).    These  differences  constitute 
xtion  of  degeneration  (see  Neuritis).         ^ 
amputation,   the  motor  nerves  and         7 
)r    roots  concerned,  waste    (B^rard,         ^ 
very  slowly  because  of  lack  of  func- 
r  because  of  peripheral  irritation.  '* 

two  neurones  do  not  correspond  in        ^^^ 
iVy  because  one  neurone  of  the  upper        j, 
Qt  is  connected  with   several  lower        ,^ 
les,  i.e.,  various  cells  in  the  anterior 
at  different  levels  are  probably  ex-       i.u 
by   a   single   pyramidal   fiber.    For 
ex    movements,    as    of    the    hands,         ^ 
are  more  pyramidal  fibers  than  for         a. 
;   movements,   as   of   the  intercostal         ^ 
BS.    The  anterior  spinal  root  nerves 
rith  fibers  from  the  posterior  roots,         *** 
»assing   downward,  leave  the  spinal       ^ 
between    the   vertebrae,   thus   form- 
ic spinal  nerves,  whose  area  of  origin 
cord  is  called  a  segment.    The  peri- 
l  nerves  often  arise  from  several  seg- 
,  which  are  sometimes  considerably 
ited;    muscles  with  similar  function 
similar   spinal   localization,   because 
^%ents  rather  than  muscles  are  localized 
J  cordy  as  well  as  in  the  brain.    The 
ided  table  gives  the  localization  of  the 
es,  with  special  regard  to  their  cells 


-10 


-12 


•Co 


Diagram  from  Qowera,  showing  re- 
lation of  vertebral  spines  to  their 
bodies  and  to  the  nerve-roots. 
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Sbomknt, 


2-3  Cervical 

4  Cervical 

5  CervicaL 

6  C«rvicAL 

7  Cervical* 

8  Cervical.     ' 
1  Doreai. 

3-12  Donal. 

I  Lumbal'. 
3  Lumbar. 

3  Lumbar. 

4  Lumbar, 

B  Lumbar. 

1-3  Saerat 
>-«8aer*l. 


MuacxEfl. 


Btemo^'maatoid,  tr*p«- 
tAum,  fcalenj,  neok  mua- 
elet.  Diaphragm  (3.  4,  6, 
eeervj. 

Lav.  atig.  Bcapuln.  rhom- 
boideuii.  mpra-  acd  in- 
f ra^pi  natus  .deUoid,0iip» 
inaior  loogus,  bicepi. 


Supinator    br«vi», 

mag.  clavicular  portioxi 
of  pectoraliB  maj..  t«r«« 
minor. 


Pronators,  coraco-braebi- 
alis,  bmchialia  ant.,  tii- 
cep«  lonx  exteniori  of 
band  and  nnffara.  Lower 
naek  musclea  and  niiddle 
part  trapexius,  6,  7. 8«  C 
and  1  D. 

Co«ta]  portion  of  pectoralJA 
maj.,  latiMteoua  dorsi, 
tern  maj. 

Long;  flexor*  of  the  band 
and  fingen. 

Extanf .  poll,  long,  et  brev. 
8maJI  muiclefl  of  hand. 


Skin:  SEitaanoK. 


Widtniaii   of 
vioaL 


8««piilAr 


4^c 


nUaxm  of  Mm  rrm 


Neck  and  occiput. 


Shoulder    (anterior    part, 
Dnna). 


Radial  aide  of  arm  (volar 
and  dorttal  surface)  to 
the  inMirtion  of  daltoid. 
Poet,  surface  of  ahouldef  T 


Dortal  and  volar  surface  of 

radial  side   of  hand  to 

midline  of  middle  fincer, 

and  up  to  base  of  hand. 

narrow  strip  on  volar  and 

dorsal  surface  up  to  axil> 

la, connecting  with  above 

area. 
Ulnar  part  of  hand  (dorMd  Volar  raflcx  of     

and  volar)  fn—-   ...   i  ii^      osteal  t>stf«au«  «|     _ 

of  thefourtl '  f      and  uIba.      TiWMlna 

third  finser  t. .  llexee  of 

Uu  with  it 


Sad  den  ioa^in/dam  hf 
rO>a. 


named. 


UumIm  of  back  i;alao  low- 
e^t  part  of  trapesius)  and 
abdomen.  Intercostale 
D,  1-10. 


rat  us  lumborum*     lleo- 


t.  qui 


Sartoriufl  (or  third  lumbar), 
fleacors  of  hip,  Quadri> 
oepe  fcmoris  (extensors 
of  knee),  cremaater. 

Internal  rotatoni  of  thicfa, 


Adductors    of   hkp« 
SaHorius  (T). 
Abduct ort  of  hip, 
Tibia  Li  9  anticus. 
Cklf  tuu§cles« 
Flexoraof  knee  C?)t^utaals 
(exteneors  of  hip). 

External  rotnton  of  hip« 
Flaxora  of  foot  (T), 
ExUntfont  of  toes, 
PefoDei. 

Flexors  of  foot  and  loea. 
Small  muBcIea  of  foot« 


Musrlee  of  perineum. 


etnp  on  volar  and  dorsal 
surface  of  arm. 
Dorsal  and  volar  surface  of 
band  to  middle  of  fourth 
finter.  narrow  etri]>  oo 
dorsal  and  volar  surface 
of  arm  up  to  axilla, 

Narrow  strip  on  ulnar  eur^ 
face  arm    and   forearm 

down  to  baae  of  hand 
(The  upper  part,  per- 
hapi^,  bejtirijrs  to  the  mh*- 
ond  dorsMiJ  »egnrjt^ijt.) 


Chest,  back,  abdomen  and 
upper  rtuteal  r«Kion 
fr    /  r  tenth   dor- 

*"  I!,  sixth  to 

IK  4ll). 


Piibi«  area,  anterior  i 
of  aerotiim. 


Anterior  and  inner  tide 
of  h  i  p ,  inner  sidi«  log  to 
mallentui.  Jimer  sidit 
of  foot,  external  tur- 
face  of  hip,  liunbar  pe> 
gioes. 

Poffteriur  surface  of  Mp« 
t  h  ijph .  external  m    * 
of  be  and  foot, 

B*«koffoOU 


Ce/nrnpot^Atn^ 


TendoQ  I 


Abdominal 
«»etr»c  «_ 
to  Diaklir. 
isatths 


doaiiaalAi 
twalfUi, 


Itimbiir). 


l»f). 


Skin  of  sacrum,    aaua.  Plantar 

perineum,    irenitalta  tioQt  f3k4 


aiadiWMMlt 


The  braekela  to  the  left  eoncern  only  the  musdce,  and  indicB««  Uia  orig^  of  i 
Mveral  nncltL 


PLATE  XVII 


Scheme  of  Sensory  Conduction.     (Strumpell.) 

A.  Entrance  of  posterior  sensory  roots  into  lumbar  cord:  rz.t..  intervertebral  ganglion;  r. p., 
posterior  root;  part  of  the  fibers  end  in  the  posterior  hornR,  from  whose  cell»  other  fibers  arise  and  enter 
the  lateral  columns,  partly  on  the  same  and  partly  on  the  opposite  side;  other  fibers  from  the  posterior 
rooi«.  course  upward  in  the  posterior  columns  and  form  in  — 

B.  (the  cervical  cord),  Goll's  columns  (G);  B.C.,  Burdach's  columns. 

O.  Medulla  oblongata,  G  and  B  are  the  nuclei  wherein  (loll's  and  Burdach's  columns  end.  From 
these,  new  fibers  arise  which  decussate  and  form  the  fillet  (lemniscus,  L)  in — 

/?.     L,  lemniscus;  Py,  pyramidal  tract;  O,  the  olive;  r.r.,  corpus  restiforme. 

£.     Pons;  IV,  fourth  ventricle. 

f.  Is.  lemniscus  of  fillet ;  n.r.,  nucleus  ruber;  Py,  p3rramidal  tract  in  rrus  cerebri;  N.I.., 
fltueleits  lentteularis;  T.H.,  optic  thalamus  (beginning  of  new  neurone  to  cortex?). 
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e  beginning  of  the  second  neurone)  as  well  as  of  the  skin  and 
exes.    The  cord  is  shorter  than  the  spinal  canal,  reaching  only  to 

second  lumbar  vertebra.  The  nerve  roots  descend,  and  therefore 
ir  level  at  the  point  of  exit  does  not  correspond  with  their  level 
origin.    Fig.  66  shows  this  relation. 

Table  giving  localization  of  function  in  the  various  spinal  segments 
)m  Edinger,  Starr,  von  Leyden,  Remak,  Thoburn,  Ferrier,  Yeo, 
wers,  and  Kocher)  will  be  found  on  page  1062. 
I.  The  sensory  tract  conducts  upward  and  is  more  complicated  and 
I  clearly  understood  than  the  motor  tract,  because  the  interpreta- 
1  of  experiments  made  on  animals  is  frequently  confusing.  It  is 
ciposed  of  three  or  more  neurones.    The  cells  of  the  first  neurone 

in  the  intervertebral  ganglia,  whose  cells  end  in  an  axis  cylinder 
iding  into  a  branch  to  the  skin,  and  another  to  the  cord  by  the  pos- 
er root.  These  ganglia  are  the  homologues  of  those  of  the  vagus, 
trigeminus  (q.  v.),  Embryologically  studied,  it  would  s^em  less 
^ly  that  the  axis  cylinder  of  the  ganglion  cell  divided  than  that  the 
nches  from  the  skin  (the  peripheral  sensory  nerves)  represented 

protoplasmic  process  or  dendrites  of  the  ganglion  cells,  and  the 
nch  to  the  cord  represented  the  axis  cylinder.  However,  all  periph- 
1  sensory  fibers  originate  in  the  ganglia,  and  almost  all  fibers  of 

posterior  nerve  roots  come  from  these  ganglia.  From  the  posterior 
ts  the  fibers  reach  the  cord,  where  (a)  some  pass  into  the  posterior 
Limn,  (6)  some  into  the  gray  matter,  and  (c)  others  run  to  the  cells 
he  anterior  horns,  and  are  clearly  part  of  reflex  arcs. 
a)  The  fibers  entering  the  white  substance  (the  posterior  columns) 
ide  into  a  short  descending  branch  (which  probably  is  concerned 
'eflex  processes,  giving  off  some  collaterals  and  ending  in  the  gray 
:ter),  and  into  a  long  ascending  branch,  which  is  the  more  important 
;  they  enter  the  posterior  column  obliquely  and  by  the  entrance  of 
"  fibers  at  higher  levels  become  more  centrally  located  in  the  column 
iroU  (posterior  median  column)  in  which  the  lowest  fibers  (e.  g,,  the 
tic),  are  most  posterior  and  the  highest  (e.  g,,  the  cervical)  are 
•t  anterior.  The  posterior  columns  convey  fibers  for  mu^scle  sense 
ise  of  posture  and  movement  association)  and  possibly  also  for 
pie  tactile  sensation.  "Sensations  we  do  not  feel"  travel  in  these 
imns  (Growers).  The  posterior  median  (GoU's)  column  ends  in 
nucleus  gracilis  of  GoU  (or  postero-median  nucleus)  in  the  medulla, 
is  uncrossed,  i.  e.,  direct.  The  posterior  external  (Burdach's) 
umn  ends  in  the  nucleus  cuneatus  of  Burdach  (or  posterior  external 
deus)  in  the  medulla.  It  is  likewise  uncrossed  or  direct.  The  first 
irone  ends  in  these  nuclei.  The  second  neurone  crosses  above  the 
tor  decussation  in  the  medulla  (interior  arcuate  fibers)  to  the  opposite 
B  and  unites  with  fibers  that  have  already  crossed  in  the  cord,  thus 
Daing  the  fillet  (see  below,  b).  This  neurone  is  crossed.  The  pos- 
er nuclei  communicate  with  the  opposite  cerebral  cortex,  with  the 
ibellum  of  the  same  and  opposite  side  and  with  the  external  arcuate 
rs. 
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(h)  The  fibers  entering  the  gray  mutter  of  the  posterior  h&rtut  also  liivw 
into  usrending  and  rlescending  branches.  Some  He  ut  the  y,ona  t« 
miiialis,  ihe  oiost  pusterior  part  (Lissauer's  zone)  of  the  posterior  bon 
All  these  fibers  end  with  terminal  ramifications  about  ganglion  (t1^ 
ID  the  gray  matter;  they  form  the  beginning  of  a  second  neurone  whldi 
cro8.ses  in  the  commissure  of  the  cord  and  courses  upward  in  (In 
antero-lateral  cohimn  and  anterior  ground  fibers  of  the  oppo^site  Mv 
(just  anterior  to  the  lateral  pyramidal  tracts),  and  they  unite  in  ihi* 
medulla  with  the  fibers  of  the  second  neurone  of  (a)  (in  *•).  (See  PUtf 
XVI 1.  The  fibers  entering  the  posterior  horn  convey  / 
and  pain  conduction y  and  travel  betw^een  the  posterior  men. 
and  the  central  canal  Tactile  sensation  is  probably  conveml  tn 
the  antero-lateral  column.  Cowers  holds  that  the  antero-lateral 
columns  convey  most  of  the  upward  sensory  impulse^r  sintx  tbir 
division  causes  anaesthesia.  Both  (a)  and  (h)  then  run  in  r 
lemniscus  of  the  fillet,  and  in  part  of  the  longitudinal  buji- 
formatio  reticularis  of  the  pons,  tegmentum  of  the  crus  and  po^teri 
limb  of  the  internal  capsule,  beyond  which  their  course  is  soinewh 
uncertain.  Some  fibers  run  directly  to  the  motor  cortex  or  back  «rf  it  l<' 
the  parietal  lobes,  while  others  end  in  the  optic  thalamus,  whence  | 
haps  they  are  connected  by  a  third  neurone  coursing  to  the  cortex. 

The  sensortf  tracts  degenerate   upward    (ascending   degeneratio 
Plate  XM  Fig.  A  shows   degeneration  in  the  posterior  and  am« 
lateral  columns.     Most  ascending  degenerations  stop  in  the  raedw 
The  direct  cerebellar  tract,  which   begins  at  the  first  lumbar  ner 
also  degenerates  upward.    It  increases  somewhat  in  size  fis  it 
because  of  reception  of  additional  fibers,  but  most  of  its  fibers  < 
from  the  lower  dorsal  and  first  lumbar  nerves;    some  of  them 
from  the  gray  substance  of  Clark's  columns  to  which  collatends  art 
sent  from  the  posterior  fibers;  its  function  is  uncertain,  though  Flo^h'^ig 
believes  that  it  conveys  muscular  impressions  from  the  lower  parti 
the  trunk  and  the  legs;   its  destination  is  the  middle  lobe  of  the  n 
belUim  by  way  of  the  restiform  body;  some  fibers  then  cross  to  I 
opposite  lobe. 

The  spinal  sensory  nerves  descent  1  lower  than  do  the  corresponJiii|l 
motor  nerves,  and  skin  sensation  for  a  given  area  is  often  ^npplinl 
by  two»  three,  or  more  nerves,  whence  anaesthesia  results  only  when 
all  of  them  are  diseased  (Sherrington).    See  Wlchmann's  j>late,  Pb 

Lesions  of  the  conns  medullaris  down  to  the  fourth  sacral  nrrvr 
produce  paralysis  of  the  bladder  and  rectum,  and  saddle-shapetl  ami'^- 
thesia  on  the  anus,  gluteal  region,  perineum,  genitalia*  under  surfat*^ 
of  the  thigh  (pudendal  and  coccygeal  plexus)  but  the  scrotum  e^capf^ 
because  the  spermatic  plexus  and  external  spermatic  nerve  coam*et 
with  the  lumbar  ple^cus.  The  cremaster  reflex  is  normaL  In  Bern- 
hardt*s  case,  sexual  desire  and  erection  were  preserved,  while  ejactib- 
tion  w^as  incomplete. 
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I  figurvft  hAVf  \y^en  clev]«etl  by  Wit'hmtinii  m  onler  lo  show  ihe  distributiart  of  the  »«nf(ary  i 

ciodiTi  -  *  *'^  rgniptiln  cif  the  spiutil  t'lsrdl.  The  tHilora  tiM3(i  cfstrespotid  lu  ihusp  of  t|ii»  tiurtniU  f>pee^ 
w ,  gr*.'<?i).  blue,  Lndit!*^  un«Ji  viulet,  with  brown;  ronjuM' lively— the  firM,  <^ircuml,  third. 
J  eui  h  iMirthfii  «jf  the  fl[»inal  eord  ctTvical,  di»rhid,  lumbar,  and  .-Murral,  The  Ijusi  four 
j^ta  Uk  im  iiri-.M  leuu^n  (ire  kft  while.  The  mlvantaKe  of  the  pliite  i^  that  it  hh(»w.H  very  c'leaHy  the 
B|ung  mI  the  ?4?irniittd-  that  hflj*  twen  detnon.«t rated  by  Hherriiiicton.  The  dark  heavy  black  linea 
l»rrruN  indtc»i(e  (he  divisitui  Wtwcen  the  Iwn  Kide^M  mT  iimervtifion  (hat  from  the  rippor  portion  of 
f\iral  rnhirK^^niiTit  nnd  thsn  fn»m  fh*»  lower  port  inn.  The  hefivy  blaf'k  Uucm  of  th<?  lenti  indicate  the 
Ifi-  fM>tv,i>fh  thr  "jiiTol  and  iMtrilmr  ar^nr*  <>f  innervafitm.  The  fi«nres  and  letter^*  intlicatc  the  i«eK- 
'in  whii'h  the  .^nt^dy  ha*-  Iw-en  ilrawn  and  have  \yefn  intrriihireil  for  the  t^ake  of  iii.ikinK  ihe  dWram 
ivnihible  fi»r  reiidy  referf«re.  4— t*^rvii*Jih  IJ- dorsal,  L-  Innibar,  artii  S — *»iiL'ral.  The  horiiuntii] 
\ttt  c<»t'»f  without  dividing  liiieM  between  ihtjm  iiidiratt*  that  lioth  N^Kinent^  innervnte  the  «ireiw 
(Maa«r) 
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— ^^sions  of  the  cauda  equina  (where  the  roots  lie  closely  together) 
'^■^^  usually  symmetrical.  In  its  upper  part,  the  above  symptoms  with 
^^^ralysis  of  both  legs  are  noted;    paraplegia   dolorosa  is  frequent 


Fio.  67. 


Fio.  68. 


Lesion  at  the  level  of  %he  second  lumbar  segment 
(Strumpell  and  Muller.  from  whom  also  follow- 
ing figures  are  borrowed). 


Lesion  at  third  lumbar  segment. 


Fio.  69. 


Fio.  70 


Lesion  at  fifth  lumbar  segment. 


Lesion  at  first  sacral  segment. 


(See  Plate  XVI,  Fig.  B).  A  lesion  below  the  third  lumbar  vertebra 
is  usually  limited  to  the  pudendal  and  sciatic  distribution.  Von  Leyden 
holds  that  there  is   no  certain  distinction  between  cauda  and  conus 


"Cdp 


ljeW<"» ' 


lo 


co^^^*' 


•  n.tbete  to»U  never  <i* 


'  --a  ^'~ 


■.XA»* 


IW?^*^^' 


t\\e^*a 
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a  the  gray  matter  there  are  reflex  centres  which  are  enumerated 
:»lized  in  the  table  given  above.  The  reflex  arcs  comprise  the 
t  sensory  fiber  with  its  termination  in  the  gray  matter  and  the 
nucleus  with  its  efferent  motor  fiber.  Collaterals  probably 
t  the  centres  at  different  levels.  Hutchinson  first  suggested 
le  fibers  of  the  ociUopupiUary  reflex  ran  by  way  of  the  sym- 
ic  nerve  (rami  communicantes)  to  the  cord.  Irritation  of  its 
produces  dilatation  of  the  pupil  (mydriasis),  especially  in  spina 

Paralysis  from  disease  of  the  centre  produces  myosis,  narrow- 
the  eye  fissure,  sometimes  retraction  of  the  eyeball,  and  less 
lattening  of  the  cheek;  Madame  EHumpke-D^j^rine  found  that 
ralysis  was  produced  by  section  of  the  eighth  cervical  and  first 
segments;  i.  e.,  the  localization  is  the  same  as  for  paralysis 
forearm  and  anaesthesia  of  the  ulnar  surface  of  the  hand  and 
It  occurs  more  often  in  disease  of  the  nerve  roots  than  in  dis- 
:  the  cord  itself.  The  tendon  reflexes  will  be  considered  under 
lividual  cord  diseases.  They  are  inhibited  from  the  brain  and 
>ly  also  from  the  cord.  Evacuation  of  the  bladder  and  rectum 
ly  a  reflex  and  partly  a  voluntary  process.  There  are  muscular 
to  evacuate  the  organs  and  sphincters  to  retain  their  contents. 
>rmer  are  stimulated  by  distention  and  the  latter  relax;  they 
atrolled  normally  by  the  will.  If  inhibition  fails,  the  bladder 
um  is  evacuated,  sometimes  with  the  knowledge  of  the  patient, 
[isease  of  the  pyramidal  tracts,  or  at  other  times  unconsciously, 
>ma  or  when  the  sensory  nerves  of  the  parts  are  diseased.  When 
(nbar  centre  itself  is  affected,  there  is  continuous  evacuation, 
the  rectum,  Gowers  discovered  that  disease  of  the  centre  dis- 
itself  by  relaxation  of  the  sphincter  on  digital  examination; 
J  above  the  centre,  by  normal  tonicity  of  the  sphincter, 
n  the  above  considerations,  the  leading  points  are  given  regard- 
3  level  of  the  lesion  and  the  course  of  the  chief  systems.  Total 
rse  diseorse  of  the  cord  produces  paralysis  of  the  muscles  at  and 
that  level,  and  sensory  interruption.  From  these  symptoms 
per  level  of  the  lesion  is  determined,  but  it  might  be  difficult 
de  whether  the  cord  were  affected  through  a  narrow  horizontal 
T  whether  all  the  cord,  below  it,  were  diseased,  unless  the  reflexes 
were  noted.     Hypereesthesia  usually  discloses  the  level  of  the 

Lesions  of  the  pyramidal  tract  (first  neurone)  produce  motor 
sis  at  the  level  of  the  lesion,  increased  reflexes  and  spasticity 
tonic  muscular  rigidity)  but  with  no  muscular  atrophy,  reaction 
eneration  or  sensory  disturbance.  In  lesions  of  the  posterior 
;*,  the  chief  alteration  is  sensory  disturbance,  especially  in  the 
!  sense,  and  therefore  incoordination  or  ataxia.  The  reflex  arc 
e  interrupted.  I^esions  of  the  anterior  horns  or  anterior  roots 
je  a  flaccid  paralysis  followed  by  atrophy  and  the  reaction  of 
oration  if  the  process  is  acute.  (If  it  is  chronic,  the  atrophy  is 
narked  than  the  paralysis,  and  the  reaction  of  degeneration  is 
or  atypical.    The  trophic  cells  are  not  specialized  in  the  horn , 
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but  all  cells  are  probably  trophicO  The  motor  nerve  (Naasc,  1835>)1 
and  the  muscle  degenerate;  the  reflexes  are  abolbhed;  the  muscli 
tension  (myotatic  irritability)  is  lost,  there  is  vasomotor  paralysiii  [met 
the  fine  fibers  of  the  anterior  roots  are  vasomotor),  and  cootractur 
result  (from  sensory  irritation,  Goldscheider).  If  the  lesion  i.^  in  tl 
anterior  horn,  there  may  be  fibrillary  muscular  contractions.  IrritJ 
tion  of  the  anterior  horns  may  increase  the  reflexes  and  induce  coi 
tractures.  In  lesions  of  the  posterior  torn.?,  there  is  disturbance  of  it»i 
temperature  and  pain  sense  and  some  alteration  of  the  tactile  sens^I 
the  reflexes  may  be  disturbed.  (Some  maintain  that  vnsi> 
toms  occur).  In  lesions  of  the  pc/sterior  roots ^  the  reflexes  i 
there  is  anaesthesia  and  therefore  ataxia.  Irritation  of  iheite  rool 
causes  pain,  hyperirsthesia  in  the  form  of  a  girdle  sensation  in  tl 
trunk  or  lancinating  pains  in  the  extremities  and  reflex  eontraciur 
The  importance  of  the  spinal  ganglion  as  the  trophic  centre  niuAt  ll 
remembered  (Waller,  1852),  although  Vejas  and  Joseph  declare  tKi 
some  fibers  pass  directly  through  the  ganglion  without  conneciii 
with  it.  Vasomotor  fibers  leave  the  cord  through  the  anterior  roots, 
the  rami  communicantes,  and  course  down  either  in  the  lateral  columi 
or  in  the  intermediolateral  tract  (Gaskell)  from  the  vasomotor  cent  1 
in  the  medulla.  Most  of  the  vasoconstrictor  fibers  leave  the  a^ 
between  the  third  dorsal  and  second  lumbar  segments,  while  the  va 
dilator  fibers  are  much  more  diffusely  scattered  through  the  cord- 


{B),jDISEASES   OF  THE  VERTEBRJE;   FRACTURE,  DISLOOATIOK. 
TUMOR,  AND  COMPRESSION  OF  THE  CORD. 


I*  Fracture  of  the  Vertebrae, 


Its  incidence  is  rare,  for  it  constitutes  but  J  of  1  per  cent,  of  *' 

fractures  (Gurlt). 

Etiology. — Fracture  in  the  dorsal  and  lumbar  regions  occurs  mo<»tN 
(66  per  cent.)  in  the  vertebral  bodies,  while  in  the  cervical  r- 
processes  are  often  (50  per  cent.)  fractured.  Falls,  sudden  ik^ 
blows  are  the  most  common  causes,  though  iu  rare  cases  it  i^  oau-^ 
by  simple  muscular  exeiiion.  Previous  disease,  caries  and  tal)e5J 
favor  fracture.  Corresponding  to  the  obvious  angle  in  the  spine, 
upper  portion  usually  slips  downward  and  forward,  cru^hingt  coiii^ 
pressing  or  even  severing  the  cord,  while  the  dura  is  rarelv  ruptum*  i 
although  the  abundant  epidural  plexus  of  veins  ruptures  and  hm- 
a  ha^-matoma  back  of  the  cord.  Gurlt  found  fracture  inosi  ohen  ^^ 
the  fifth  and  sixth  cervical,  the  last  dorsal  and  first  lumbar  vertcbi*^ 
The  cord  is  the  seat  of  hemorrhagic  softening  or  later  of  inflamnuitKtf^ 
(myelitis),  which  soraetiuies  develops  without  cord  comptt^f^' 
Marked  or  permanent  injury  results  in  ascending  and  driccfldi'^^^j 
degeneration. 
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iptoms. — They  may  be  (o)  local  i.  e.,  direct.  Dislocation  with 
aity  (in  68  per  cent.)  is  the  most  frequent  sign;  j>ain  is  frequent; 
ition  (in  38  per  cent.)  is  uncommon  save  when  the  processes 
ictured;  its  elicitation  should  not  be  attempted.  (6)  General 
mis  include  those  of  shock  and  concussion,  (c)  Spinal  symp- 
re  more  or  less  complete  paraplegia  (in  71  per  cent.),  i.  e,,  paral- 

both  arms,  legs,  or  of  parts  below  the  lesion.  The  reflexes  are 
5ed  as  a  result  of  the  shock;  in  complete  division  of  the  cord, 
.tellars  are  totally  abolished,  even  when  their  lumbar  centre  is 
iplicated,  as  in  cervical  fracture  (Bastian,  Bruns,  Bowlby);  the 

is  not  clear;  Jackson  held  that  the  cause  was  withdrawal  of 
rebellar  influence;  others  have  suggested  that  shock  or  irritation 
Eiusative;  the  abruptness  of  the  lesion  is  certainly  a  factor, 
;he  patellars  are  present  in  slow  compression  (Gerhardt).  The 
sis  may  be  unilateral  (see  Brown-S^quard's  Paralysis  under 
tfA  OP  THE  Cord).  Sensation  is  less  involved,  but  radiating  pains 
le  extremities  may  occur  when  the  lesion  is  at  the  cervical  or 
r  enlargement;  they  are  sometimes  associated  with  muscular 
.  Continuous  erection  (priapism)  is  almost  constant,  especially 
/ical  fracture,  and  ejaculation  occurs  at  the  time  of  the  lesion. 
sis  of  the  bladder  and  rectum  is  usual.  The  bladder  can  often 
Jtied  by  suprapubic  pressure.  Meteorism  may  result.  Decubitus 
ores)  is  common. 

^ture  of  the  first  and  second  cervical  vertebrae  usually  results  in 
1  death;  most  cases  result  from  caries  (Bergmann).  Some 
ts  die  in  a  few  days,  while  in  a  few  instances  recovery  is  possible, 
ithor  has  seen  two  cases  with  deformity  in  the  spine  and  pharynx 
it  any  sign  of  cord  compression.  There  is  pain  in  the  neck, 
»n  movement,  fixation  of  the  head,   often   palpable  deformity 

pharynx,  dysphagia,  dyspnoea,  vomiting,  and  paralysis  of  the 
J,  palate  and  of  all  the  limbs,  usually  with  preservation  of  the 
s.    The  temperature  may  reach  111°.    The  pulse  is  often  slowed 

or  20)  by  paralysis  of  the  accelerator  fibers  of  the  heart  which 
Dm  the  medulla  by  way  of  the  lateral  columns  to  the  fourth  to 
dorsal  anterior  roots  and  cardiac  plexus.  Their  irritation  may 
je  paroxysmal  tachycardia.  Fracture  of  the  third  and  fourth 
i  vertebrae.  Involvement  of  the  phrenic  nerve  results  in  respira- 
iralysis  and  early  death.     In  fracture  of  the  fourth  cervical  to 

dorsal  vertebrae,  paraplegia,  which  increases  after  the  injury 
lemorrhage,  is  the  chief  symptom.  In  the  arms  it  is  often  some- 
isymmetrical.  Atrophy  may  follow  injury  to  the  cervical  en- 
lent.  Pains,  hyperalgesia  and  tonic  or  clonic  spasms  in  the 
.re  frequent.  Anaesthesia  is  usually  less  marked  than  the  paral- 
The  intercostal  muscles  being  paralyzed,  the  patient  breathes 
le  diaphragm  and  the  accessory  respiratory  muscles  of  the  neck, 
lotor  manifestations  may  occur  in  the  pupils,  face,  trunk  or 
dties.  In  fracture  of  the  third  to  twelfth  dorsal  vertebrae,  para- 
,  anaesthesia  and   often   paralysis   of  the   bowel   and   bladder 
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result.     The  temperature  is  often  low  in  le^sions  of  the  lower  conl.  i 
Lumbar  fracture^  except  iii  the  first  lumbar  vertebra,  is  infreqtieut, 
Paralysis  is  not  a  frequent  result,  unless  there  is  marked   diMocation  I 
when  paraplegia,  especially  in  the  peronei,  and  atrophy,  pains  its  tU\ 
legs  along  the  sciatic  and  femoral  nerves,  and  anaesthei^fa  nci  nr  i> J  . 
Lesions  of  the  Con  us  and  Caut>a). 

Diagnosis. — The   diagnosis  is   based    on   the   trauma^  s^jmoiuma 
shown  by  the  cord,  and  deformity  which »  tliough  sometimes  ih 
serves  for  differentiation  from  spinal  concussion.     In  doubtful  nisc*.] 
the  examination  for  tender  points,  fixation  of  the  spine  and  mtliatiftf  1 
pains  must  be  made  most  carefully,  lest  the  cord  injury  be  th^nKhf 
increased. 

Course. —Healing  is  difficult,  uncertain  and  incomplete^  beciW^ 
callus  formation  is  rarer  than  cartilaginous  and  fibrous  unioD,  ^^ 
tlislocation   may  occur  after  the  trauma.     Early  denth  fr«ju<'ntl; 
results  from  fractures  in  the  higher  vertebra*  w^hilc  in  tha^  low«r 
dow^n  a  later  death  is  likely  to  occur  from  cystitis,  decu^' 
The  prognosu  is  most  favorable  in  fractures  l>etween  tli 
and  second  lumbar  vertebrie  (Gurlt).     According  to   HurreU—fr^ui 
whose  collation  of  244  cases  (1905)  most  of  the  above  .-^atistic*  •'^ 
taken. — the  average  mortality  is  65  per  cent.;  the  mortality  is  S6 1^ 
cent,  in  cervical,  76  per  cent,  in  upper  dorsal,  56  per  cent*  in 
dorsal  and  50  per  cent,  in  lumbar  fractures. 

Treatment. — ^Surgical  interference  is  not  indicated  in  fresh 
unless  a  comminuted  process  may  press  on  the  cord*     If  P**^^?.* 
persists  from  pressure  of  a  process  on  the  cord,  especially  in  the  luu*  ^^ 
region,  operation  is  indicated. 


n.  Dialocation  of  the  Vertebrae. 


Dislocation  is  traumatic,  or  spontaneous  from  previous  vert?h- 
disea.se.    Traumatic  luxation  is  sudden,  injures  the  cord  to  a  jjrrs* 
extent  and  results  from  falls  or  blows  on  the  head  or  neck.    Frac 
very  frequently  accompanies  dislocation.      Luxation   from  prrvio 
vertebral  disease  is  gradual,  though  sometimes  sudden,  and  injtu 
the  cord  less,  since  it  is  often  incomplete  (subluxaUon).     It 
most  often  in  the  cervical  region,  especially  in  the  first  and  !i€coodL^g 
fifth  and  sixth  vertebrae.    It  is  infrequent  elsew  here  in  the  .^pine, 
vertebra?  sometimes  are  torn  apart  without  actual  ^T     " 

Symptoms. — The  head  is  often  bent  forwartl  tow . 
shoulder,  very  rarely  backward.     Movement  is  suspended  or 
Tenderness  and  pain  are  elicited  and  the  local  deformity  n»y  tt  ^ 
or  even  seen.    The  cord  is  injured  by  direct  i*orappesioao, 
hemorrhage  and  later  by  myelitis,  with  much  the  same  Bymi 
in  fracture*     Sometimes  no  spinal  symptoms  ore  obaenred* 
death  is  very  common  in  the  higher  dislocations  from  pressure  ao  ^^ 
medulla. 


J 
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'eatment. — Reduction  is  indicated  even  when  the  cord  is  not 
red,  and  may  relieve  all  symptoms. 

m.  Oaries  of  the  VertebrsB. 

iology  and  Pathology. — Pott's  disease  (Pott,  1779),  spondylar- 
3ace,  is  the  most  common  vertebral  disease  involving  the  cord, 
es  is  almost  always  tuberculous.  It  is  most  common  after  the 
th  year  and  in  adolescence,  but  may  be  seen  at  any  age.  Tuber- 
ris  in  other  organs  is  frequent  in  Pott's  disease;  it  usually  begins 
mtaneously,"  in  one  or  several  vertebral  bodies  or  more  rarely  in 
irticulations.  It  may  follow  trauma.  The  spongy  portion  of  the 
ibral  body  is  first  involved.  Granulation  tissue  is  the  earliest 
ng;  later  caseation  occurs  with  extension  to  contiguous  parts, 
:onnective  tissue,  ligaments,  processes  and  cartilage.  The  collapse 
le  altered  body  usually  produces  an  angle  and  prominence  in  the 
B  called  Pott's  boss,  and  the  diseased  body  slips  backward,  some- 
s  compressing  the  cord.  By  extension  the  nerve  roots  may  be 
Ived;  they  are  bathed  in  pus,  sometimes  show  connective  tissue 
ration  and,  in  cases  of  long  standing,  atrophy.  The  outer  surface 
e  dura  is  very  frequently  inflamed  (peripachymeningitis  or  pachy- 
ingitis  externa);  collections  of  thick,  caseous  pus  gather  in  the 
lar  tissue  between  the  dura  and  the  posterior  surface  of  the  body 
le  vertebra;  the  cord  is  more  injured  by  caseous  or  purulent 
lymeningitis  than  by  deformity  of  the  spine.  It  was  once  thought 
the  cord  was  not  only  compressed  but  also  inflamed,  whence  the 
e,  compression  myelitis. 

impression  paralysis  (so-called  compression  myelitis)  may  result 
I  (o)  vertebral  disease,  tuberculosis,  cancer,  or  exostoses;  (6) 
ise  of  the  spinal  cord  and  its  membranes,  as  tumors,  pachy- 
ingitis  hypertrophica,  syringomyelia,  or  hydromyelia;  (c)  com- 
sion  by  aneurysm,  or  echinococcus.  Pathologists  differ  as  to  the 
al  changes  in  the  compressed  cord.  Myelitis  may  develop  in 
e  cases,  according  to  the  older  pathology  (a)  from  compression  by 
i  fragments  or  exudate,  or  acute  extension  by  contiguity  of  the 
mmation  to  the  cord;  (6)  from  slower  inflammatory  reaction, 
wing  degeneration  of  the  nervous  structures,  or  (c)  rarely,  from 
rculous  myelitis.  **  Compression  myelitis"  is  probably  nearly 
ys  softening  (myelomalacia).  (Edema  of  the  cord  results  from 
xanical  lymph  stasis  in  the  dura  (Kahler  and  Schmaus)  and 
ends  but  doejf  not  necessarily  destroy  its  functions.  Anaemia  of 
ord  (Ziegler)  is  of  less  importance.  Vessel  thrombosis  may  cause 
ning.  In  some  cases  with  marked  paralysis,  the  postmortem 
lination  shows  no  changes  in  the  cord,  whence  it  is  certain  that 
lure  may  interrupt  nerve  impulses  without  structural  cord  disease. 
:her  cases  all  gradations  of  alteration  are  found,  from  a  few  granule 
ing  cells  or  swollen  axis  cylinders  to  marked  disintegration,  corpora 
lacea,  neuroglia  overgro\iih  and  induration. 


Symptoms, — The  symptoms  usually  develop  in  the  order  of  grod 
ing  ^iveii  below. 

1.  Spinal  Column. — Angular    deformity    (/ryp/to*u,    tjilAus,  Po 
boss)  is  coiumon  but  not  invariable;    it  is  most  marked  in  upf 
dorsal  disease,  and  is  at  times  accentuated  by  periosteal  indurati^ 
Quite  frequently  there  is  only  lateral  deviation  (scoliosis)  in  wl 
connection  it  must  be  remembered  that  ordinary  lateral   curvati 
of  the  spine  practically    never  affects    the  con!  or  its  nerve  n>i 
Local  tenderness  over  or  beside  the  affected  vertebra^   and  pain 
usually  localized  and  develop  early.    The  appUcatiou  of  heuli  wl 
is  not  felt  over  the   normal    vertebrie,    may   cause   pain  over 
diseased  focus  (Copeland).     Pain  and  tenderness  are  very  con 
in  the  neuroses,  but  the  hyperalgesia  is  largely  cutaneous,  iitus 
diffuse,  and  varies  more  than  in  caries.    Riyidify  of  the  spine  is 
conspicuous  in  disease  of  the  cerWcal  or  lumbar  i-egioiis,  where  tmoi 
ment  is  normally  most  free;    it  is  usually  an  effort   to  spare 
Gravitation  abscesife»  are  fairly  frequent  antl  follow  along  the  pli 
of  least  resistance  in  the  tissues.     Dysphagia  from  retrnj^hBtynj 
abscess  or  low  compression  of  the  oesophagus  may  cause  errors  i 
diagnosis, 

2.  Nerve  Roots. — Eccentric  pain  is  usually  the  earliest  syinpM 
it  radiates  into  the  trunk  or  extremities  and  indicates  ii 
by  pachymeningitis  of  the  posterior  nerve  roots.  It  is  murl 
than  in  cancer  and  is  especially  elicited  by  movement.  Sensory  arr 
more  common  than  motor  root  symptoms,  and  irritative  syrnptoin5,a^ 
hypericsthesia,  are  more  common  than  aiuesthesia.  Root  sym|)tom:3 
are  most  prtjnounced  in  lumbar  and  hacral  disease,  and  least  pw— 
nounced  in  dorsal  disease* 

3.  Spinal  Cord. — Compression  (a)  interrupts  function  at  it^  hi*i* 
disturbs  reflexes,  impairs  rectal  and  vesical  e\7icuation  and  (6l  i"^'^- 
rupts  upward  and  downward   cordal   conduction,   producing 
paresis  or  paralysis,  amcsthesia  affecting  all   varieties  of  sen 
and    increase   of   skin   and    tendon    reflexes,    whereas   root 
does   not    interrupt   conduction.     Cord    symptoms   develop  »lowl| 
Oppenheim  placed  the  average  time  at  one  year;    W'    * 
legs  is  followed  by  paresis,  this  in  time  by  paraplegia,  w 
may  develop  suddenly.    Anicsthesia  and  other  sensory  nuiuife 
are  less  common   than  are   motor  symptoms,   because  the 
tracts  are  more  resistant  or  more  protected,  since  the  greatest  w^ 
pression  is  exerted  on  the  outer  lateral  surface  of  the  cord,    Attxi*^ 
usually  obscured  by  the  paralysis.    Marked  anaesthesia,  pandjn«l*H 
atrophy  are  usually  correctly  referred  to  the  cord  rather  ihan  l^  *" 
more  resistant  nerve  roots.     The  reflexes  are  increasied  (unle^a  ti'^j 
arc  13  destroyed  at  the  level  of  the  le.sion)  since  cerebral  inhibiliofl' 
interrupted;  Sternberg  and  Sherrington  believe  there  is  alio  a  ^p^ 
inhibition. 

Special  Localization.— l.  Dorsal  Caries— This  is  the  most  freq"*^'' 
type.    Gradual  deformity  is  usual,  with  formation  of  a  sharp 
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gle.  Acute  deformity,  such  as  might  result  from  a  fall  or  lifting  a 
ftvy  burden,  is  much  less  common.  Paraplegia  develops  in  varying 
grees  of  intensity  with  increased  muscle  tonus  (spasticity),  increased 
;  reflexes,  or  even  clonus,  or  paralysis  of  the  bladder  and  rectum; 
lometimes  develops  with  contractures  but  rarely  with  marked  sensory 
inges,  other  than  intercostal  root  pains  in  the  chest  wall,  which 
netimes  produce  precordial  oppression  or  a  girdle  sensation. 
irpes  zoster  may  develop.  The  level  of  the  lesion  may  be  marked 
a  zone  of  hypersesthesia  or  hyperalgesia.  Trophic  changes  in  the 
n  are  common,  as  glossiness,  smoothness  or  dryness.  There  is  no 
ential  atrophy  save  from  disuse,  nor  is  there  any  reaction  of  degen- 
tion,  unless  the  anterior  horns  are  diseased.  In  cases  of  partial 
•alysis,  the  tendon  of  the  tibialis  anticus  becomes  prominent  (tibialis 
^nomenon).  The  tendon  reflexes  may  be  increased,  even  when  the 
-alysis  is  apparently  flaccid.  They  are  almost  always  increased 
ow  the  lesion.  Exaggeration  of  the  patellars  is  an  early  symptom, 
en  antedating  the  paralysis.  The  skin  reflexes  below  the  lesion  are 
en  increased,  but  may  be  decreased  in  cases  of  severe  compression, 
mgh  they  are  seldom  absent.  The  Babinsky  reflex  (see  Brain 
2MORKELA.GE)  is  often  found. 

2.  Oervical  and  Upper  Dorsal  Caries. — This  form  ranks  next  in 
quency;  radiating  pains  reach  the  shoulder,  arm  and  hand,  and 
ij  be  felt  in  or  about  the  joints  on  one  or  both  sides.  Anaesthesia 
more  common,  along  the  ulnar  nerve,  over  the  sternum  and  scapula, 
2ause  the  posterior  roots  are  more  often  affected.  Paralysis  may 
ult  from  compression  of  the  cord,  or  from  disease  of  the  anterior 
>ts,  and  involves  the  small  muscles  of  the  hand,  forearm  and  triceps. 
le  fore-finger  and  thumb  often  cannot  be  apposed  (the  ape  hand), 
1  from  atrophy  of  the  interossei,  the  main  en  grijje  (v,  i.)  results, 
le  forearms  are  flexed  and  pronated,  while  the  arms  are  adducted 
hoburn).  The  tendon  reflexes  usually  persist.  In  other  cases, 
irked  atrophy  occurs  instead  of  paralysis  and  the  reaction  of  degen- 
ition  sometimes  develops.  Spastic  para-paresis  or  -plegia  in  the 
p  from  compression  of  the  pyramidal  tracts  usually  accompanies 
e  diplegia  (paraplegia)  brachialis,  which,  however,  sometimes  occurs 
^ne,  when  the  anterior  horns  or  roots  are  diseased.  Myosis  is  com- 
^n  from  injury  to  the  oculospinal  centre  (Rollet,  1864),  and  there 
^y  be  narrowing  of  the  eye  fissure  and  less  often  retraction  of  the 
^hall,  which  is  more  frequently  unilateral  than  bilateral,  or  differs 

degree  on  the  two  sides.  Flattening  and  reddening  of  the  cheek 
^  less  common.  These  are  less  symptoms  of  disease  of  the  cord 
4n  of  the  anterior  roots.  The  reflexes  of  the  legs  are  increased ; 
W  compression  of  the  cord  may  destroy  the  tendon  reflexes;  this 
Caused  by  secondary  changes  in  the  lumbar  cord;  when  the  paralysis 
flaccid,  the  urine  is  retained  at  first,  and  later  there  is  incontinence, 
bere  is  usually  constipation. 

3.  DiBease  of  the  First  Two  Cervical  Vertebrfle. — (Rust's  Disease). — 
I  disease  of  the  atlanto-occipital  articulation,  nodding  is  impossible, 
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while  the  involvement  of  the  odontoid-atla.s  articulation  prevents  turn 
ing  of  the  head.     In  body-moveinejits  the  patient  support.^  the  b 
with  the  hands  (Rust).    The  head  may  be  held  as  it  is  ia  (ortirullb, 
and  i nd y ration  under  tlie  occiput  is  common,     Pains  radiate  to  I 
eye,  ear,  and  occiput.     The  typical  paraly.sis  in  disease  of  the  t» 
upper  cervical  vertebrte  is  brachial  paraplegia,  which  u^^ually  fXTHi 
without  atrophy.     Spasms  in  the  face,  anaesthesia  in  the  neck  una] 
upper  chest,  aphonia  and  other  symptoms  indicating  involvi*meot  «»f! 
the  niedulhi  oblongata  may  be  present.    Charcot  observetl  a  slow  |iul^ 
with  attacks  of  syncope.    The  spinal  accessory  supply  to  tlie  brad  ifciHi 
palate  and  the  hy|>oglosisus  supply  may  be  affecteil.     The  course  \ 
usually  more  rapid  (one  to  two  years)  than  in  carcinonm;  recovrff  n 
possible  (V.  Bergmann).     It  has  long  l>een  held  that  degenemttnl  ah^' 
cylinders  do  not  regenerate,  but  Fickler  made  the  interesiing  o\^^' 
vation  that  the  hbers  of  the  severed  lateral  pyramidal  tract  git*w  iifou"*' 
the  old  scar  to  reach  the  anterior  horns  below  it.    Gravitation  olistt*' 
may  rejicli  the  neck  or  pharynx.    Sudden  death  is  not  uni  "  raUi* 

dislocation  readily  occurs,. since  the  disease  is  in  the  ani<  i  i''''^ 

than  in  tlie  vertebral  l>odies. 

4,  Lower  Dorsal  and  Upper  Lumbar  Caries— Tbt>  i%|'»  ^^hjM"^ 
atropine  Hactid  paraplegia,  destruction  of  the  lumlmr  reflexes.  aniiiy« 
incontineuce,  ameslliesia  of  the  legs,  pain  in  the  alxlonien  < 
in  the  groins  or  anterior  thighs.  When  it  occurs  in  the  Io\m 
region  there  is  flaccid  atrophic  paralysis,  absence  of  ihe  paiellar*t  •*"■ 
spastic  paralysis  of  the  legs,  with  clonus  of  the  Achille:*  lenJon  \^\ 
Coxis  AXD  Caitk\  Localization). 

Diagnosis. — Cases  may  be  classed  under  three  groups  ia)  those *i' 
spine  symptoms,  (6)  those  with  spine  and  spinal  cord  syinptonii, »"" 
(c)  tliose  with  cord  symptoms  only.     Cases  are  ahiio^t  unmistakil* 
in  which  the  paralysis  follows  signs  of  bone  disease  in  t :    '    ' '      "^ 
peated  examinations  usually  determine  the  nature  of  ^;  '**' 

in  which  bone-symptoms  develop  after  compres.^ion  of  the  i-^f^^ 
nerve  roots,  and  in  which  there  are  e^irly  increase  of  the  skin  often*'"' 
reflexes,  root-symptoms,  which  are  usually  liilateral,  iU**  cen  iail  n^**^ 
gia,  lumbago  (Janeway),  auicsthesia,  and  muscn' 
ysis.   The  lloentgen  rays  may  aid  in  diagnosis.    <  __ 

fever,    and    tuberculosis   elsewhere    are   significant.      In    jiei 
advanced  years »  cancer,  tumor  within  the  spinal  canal  and  an 
must  be  considered  (see  Diag.vosis  of  Caxckr  of  thk  8pin*k)- 

Prognosis. ^The  prognosis  is  unfavorable,  since  about  50  pit 
of  cases  die.  Helative  recovery  with  deformity  is  possibk^ 
in  children,  but  even  then  the  process  may  bre^ik  out  anew.  A  r^l 
fatal  course  is  rare.  Absolute  paralysis  may  disappear  after  m^^ 
or  even  years*  The  prognosis  is  best  in  diseases  of  the  luwer  J^ 
region  antl  is  least  favorable  in  disease  of  the  atla*  and  axfc  '  '^ 
remarks  that  recover}*  or  improvement  is  more  frequeut  th^ 
other  disease  with  .symptoms  of  equal  severity.  There  i*  hfiF,. 
recovery  in  most  cases,  and  yet  there  are  few  in  which  it  is  .^ure.  Cj^ 
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ion,  and  leads  to  pyelonephritis;  bed-sores  are  frequent,  and 
^ults  from  sepsis,  mixed  infection,  amyloid  disease  or  lung 
osis. 

tnent. — (a)  Medical  treatment  includes  administration  of  iron, 
and  cod-liver  oil;  fresh  air  and  a  full  diet  are  equally  impor- 
'he  skin  and  bladder  should  receive  special  attention.  Elec- 
contra-indicated.  (b)  Orthopedic  treatment  produces  the  most 
111  results.  Rest  in  bed  on  the  back  should  be  enforced  for 
Extension,  fixation  by  braces  of  the  neck  and  back,  suspen- 
id  for  lighter  cases  or  those  involving  the  lower  spine,  the 
?ast,  are  described  in  works  on  orthopedic  surgery,  (c)  Sur- 
tervention  is  indicated  only  when  other  treatment  has  been 
orough  trial.  The  results  are  not  encouraging  and  disease  of 
:ted  bodies  is  difficult  of  access.  The  dura  should  never  be 
According  to  Chipault,  the  indications  are  (i)  disease  restricted 
rches,  (ii)  cold  abscess,  (iii)  flaccid  paralysis,  since  Babinsky 
lat  this  occurs  in  moderately  severe  dorsal  disease,  and  (iv) 
of  the  bone  focus  and  replacing  of  granulation  tissue  by  con- 
tissue,  as  in  the  cases  first  operated  on  (Macewen,  1888).  The 
tdications  are  (i)  multiple  vertebral  disease,  (ii)  lung  tubercu- 
d  (iii)  disease  of  the  cord  itself.  Victor  Horsley  advises  ortho- 
eatment  for  two  months  in  children,  and  then,  in  case  of 
laminectomy.  In  adolescents  and  in  those  of  advanced  years, 
iders  that  laminectomy  is  indicated  practically  at  once. 


IV.  Carcinoma  of  the  Spine. 

noma  is  almost  always  secondary  to  carcinoma  of  the  mamma 
;  often  of  the  digestive  tract,  uterus,  prostate  or  thyroid;  it 
y  involves  the  bodies,  usually  of  several  vertebrae. 
toms. — Angular  deformity  is  less  common  than  in  caries.  A 
aay  be  felt.  Bruns  considers  a  sinking  in  of  the  vertebrae  or 
g  of  the  spinal  column  as  rather  characteristic.  Rigidity  is 
I  but  is  less  conspicuous  than  in  caries.  Tenderness  is  common. 
nal  symptoms  closely  resemble  those  of  compression  by  caries, 
present  in  60  per  centi  of  cases  (Schlesinger).  Compression 
posterior  roots  is  most  common  and  produces  neuralgic 
hich  is  at  first  paroxysmal  and  later  constant,  lancinating, 
)ercible;  it  is  located  along  the  spinal  column,  while  in  caries 
felt  over  the  spine  or  in  the  side  of  the  chest  (Gull).  Closely 
id  are  hyperalgesia  and  anaesthesia,  tenderness  on  pressure, 
reflex  muscular  spasm  and  herpes  zoster.  Compression  of  the 
ess  common  and  occurs  late;  if  paralysis  develops  it  is  usually 
nd  painful.  The  veins  of  the  lower  extremities  thrombose 
:ly  and  fatal  pulmonary  embolism  may  result  (Schlesinger). 
LOSis. — Diagnosis  depends  upon  (a)  recognition  of  a  primary 
yhich  is  sometimes  latent  or  overshadowed  by  the  secondary 
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deposit);   (b)  local  signs  (tumor,  spinal  irregularity,  arcuate  kyphosiii| 
(c)  cachexia;   (d)  advanced  age,  for  caries  comraonly  occurs  in  roui^ 
individuals;    (e)  pain,  which  is  usually  bilateral  and  is  increa^d 
moverucnt;   paraplegia  dolorosa  (Cruveilheir)  is  much  more  comma 
and  incomparably  more  intense  in  cancer  than  in  caries,  from  ia 
tration  of  the  sensory  roots;  anaesthesia  with  pain  (anaesthesia  doloroaf 
is  also  common:    and  (/)  rapid  onset  and  course*     Sarcoma  miiy  I 
primary  or  secondary.     Cachexia  is  less  common;    it  is  more  oft€i 
seen  inyoutli  than  in  elderly  persons,  and  is  more  fre<^iiently  tuultipll 
Vertebral  syphiiis   is  very  uncommon,  as  gummata  in  the  bone  ^ 
periosteum,  but  responds  to  antisyphilitic  treatment*    Syphilii?  siniulati 
caries  rather  than  carcinoma.     Actinomycosis  rarely  causes  compn 
sion  of  the  cord;    it  is  recognized  by  its  presence  in   other  orgai^ 
and  by  the  sulphur  bodies  in  the  sinuses  and  a.spirate<l  fluid.    Arlkrii 
deformans   {q.  v,)    is  recognized   by  exostoses,   tenderness,  ankylod 
in  rare  cases  by  crepitus,  by  alterations  in  other  joints  and  by 
symptoms  caused   by   narrowing  of  the  foramina    it    "' 
vasomotor  syDiptoms   and   atrophic  paralysis).      Amh 
of   the   spine,  cervical    pachymeningitis,  hydatids^  exostoses,  lumoU 
within  the   spinal  canal,  glands  compressing   the   intercostal  nerve! 
and  tabetic  pains  in  the  trunk  must  be  considered.     The  r/rojjwi* 
is  alisohitely  unfa%^orabIe,  and  the  treatmetd  is  directed  chiefly  dgtin 
the  pain. 

(G).  DISEASES  or  THE  3FIKAL  MENINGES. 

Few  diseases  of  the  vertebra^  and  cord  do  not  to  some  degre 
the  meninges  but,  with  few^  exceptions,  the  meningeal  syniptun 
little  independent  clinical  interest. 


I:  Hyperaemia* 

At  autopsy  the  blood  gravitates  to  the  dependent  parts,  and  the) 
fore  congests  or  discolors  the  meninges.  At  the  present  day  btt 
little  importance  is  attached  to  the  symptoms  referred  by  Fniflt 
Oliver  and  Brown-Secjuard  to  meningeal  congestion.  Stasis,  cong^J 
tive  diseases  as  tetanus,  eclampsia,  and  chorea,  or  asphyxiating  poiS" 
as  carbon  monoxide,  or  strychnine,  doubtless  congest  the  iijemlv«fl<^ 


II.  Hemorrhage, 


(a)  Between  the  vertebra  and  dura,  hemorrhage  is  frequeat  i^^ 
rupture  of  the  subdural  plexus  of  veins.    It  surrounds  the  nene  rooM 
and  is  most  severe  over  the  posterior  cord;    it  results  mostly  f^'' 
trauma  and  to  a  lesser  extent  from  convulsive  alfectians,  as  tet*"'^^^ 
or  strychnine  poisoning,  vertebral  disease,  stasis  or  aiieur}*»mAl  nipt^'^ 
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(6)  In  the  arachnoid  sac  hemorrhage  (haematorrhachis)  is  equally  fre- 
quent and  results  from  the  above  named  causes,  and  from  asphyxia, 
extraction  by  the  foot  during  labor,  hemorrhagic  diseases,  or  virulent 
leptomeningitis.     Severe  hemorrhage  may  follow  brain  hemorrhage, 
especially  at  the  base  (from  rupture  of  aneurysm,  or  apoplexy)  and  the 
entire  spinal  canal  may  be  filled  with  blood,     (c)  In  the  pia,  hemor- 
x^hage  rarely  attains  either  pathological  or  clinical  interest. 

Sjonptoms. — Small  hemorrhages  cause  no  symptoms,  and  meningeal 

.^irpoplexy  may  easily  be  overshadowed  by  brain  or  traumatic  cord 

^3'mptoms.     Pain,  localized  in  the  small  of  the  back  or  sometimes 

^generalized,  rigidity,  radiating  pains  from  compression  of  the  posterior 

jncDots,  hypereesthesia  or  hyperalgesia,  painful  reflex  muscular  spasms, 

s^rxotor  weakness  (and  paraplegia),  anu»sthesia,  sphincter  disturbance, 

^■^Yid  abolition  of  the  tendon  reflexes  are  the  common  symptoms. 

Tr*liey  develop  suddenly,  affect  the  lower  more  than  the  upper  cord, 

ii:m crease  for  a  day  or  so,  produce  inflammatory  reaction  for  two  or 

tlrmi'ee  days  and  usually  subside  in  from  four  to  eight  weeks.    Physical 

si^iis  vary  with  the  location ;  for  instance,  brachial  paraplegia  is  present 

in     cervical  hemorrhage,  and  involvement  of  the  legs  in  lumbar  or 

dorsal  hemorrhage.     There  are  no  cerebral  symptoms,  except  those 

resulting  from  the  initial  shock  in  traumatic  cases. 

In  making  a  diagnosis  the  most  important  symptoms  are  those  of 
irritation,  which  is  sometimes  followed  by  paralysis,  while  in  hemor- 
rhage of  the  cord  (haematomyelia)  paralysis  prevails  and  pain  is  less 
frequent.    In  non-traumatic  cases,  exact  diagnosis  is  impossible.    The 
treatment  is  symptomatic.     Absolute  rest  in  the  lateral  decubitus  or 
on  the  face  should  be  enjoined. 


in.  Pachymeningitis. 

(o)  This  may  be  external  (peripachymeningitis),  as  described  under 
^^Hes.  It  may  follow  penetrating  bed-sores,  deep  cellulitis,  psoas  or 
*^tix)pharyngeal  abscess.    Its  symptoms  are  those  of  compression  by 

^^iebral  caries  (q.v.).  Root  symptoms  and  fever  are  frequent.  The 
P*X>gnosis  is  unfavorable,  and  the  treatment  is  that  of  the  cause,  or 
-^  Expectant  or  surgical.  (6)  Internal  jmchy meningitis  hemorrhagica 
*?  ^  second  form.    Its  causes  are  those  of  the  cerebral  form,  as  paretic 

^^iientia,  alcoholism,  trauma  and  sometimes  tuberculosis,     (c)  Char- 

^^t   (1871)  and  later  Joffroy  described  a  form  involving  chiefly  the 

^^**vical  region   (pachymeningitis  cervicalis  hyperfrophica),  in  which 

f^^  inner  surface  of  the  dura  is  thickened  by  annular  concentric  fibrous 

^posits.     The  dura  adheres  to  the  vertebnx*  and  leptomeninges  and 

^^^presses  the  nerve  roots,  which  indurate.    Several  cervical  segments 

?J^  involved.     The  process  is  most  marked  on  the  dorsal  aspect  of 

.*^^  cord,  which  is  flattened  anteroposteriorly  and  shows  peripheral 

*^duration  by  extension  of  the  process  to  it  through  the  pial  vessels 

^eninfi^myelitis) :  this  causes  the  frecjuent  asrending  and  descending 
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degeneration.     Cold,  syphilis,  alcoholism  and  trauma  arc  prolxibW 
caii.ses. 

Symptoms«^ — Charcot  described  three  stapes:  (a)  the  nnirahjw  9to^*t 
which  lasts  two  to  three  months,  and  corresponds  to  involvement  i 
the  posterior  nerve  roots,  in  which  pains  radiate  from  the  nap<tof  t 
neck  or  occiput  into  the  ulnar  and  median  nerve  supply.    They 
continuous,  with  paroxysmal  exacerbations,  with  IrM 
in  the  arm  joints,  with  rigidity  as  in  caries,  partem  i 
some  motor  weakness  and  sometimes  vesicular  eruptions.    Uyp*^"^] 
thesia  is  common.     (6)  The  second  stage  is  that  of  atrophic  patdi/fi* 
of  the  arms  in  which  the  process  involves  the  anterior  nenc  rooti. 
The  pains  are  replaced  by  atrophy  and  paralysis  in  the  ulnar  arnlM 
median  nerve  areas,  wliile  the  radial  area  i^  usually  unaSectt»<l;  thi^W 
produces  flexor  paralysis  in  the  forearms  and  hands,  and  ihf  <^I»^ 
hand  (mam  en  grlffe)  residts  from  contracture;    the  wrist  b  ovtr*j 
extended,  the  first  phalanges  are  extended,  the  second  ami  third  iiT^ 
flexed;  ulnar  and  metiian  anaesthesia  and  the  reaction  of  th 
are  found.    The  shoulder  and  elbow  muscles  may  be  invohi 
cular  atrophy  is  not  constant  and  other  de\iations  from  ChAfCOt'l 
complex  are  at  times  noted,  as  absence  of  contracture  or  extrniiootjC 
the  lower  cord,    (d)  In  the  third  stage,  the  legs  show  a  spastic  pardfi^^ 
without  atrophy,  and  the  bladder  and  rectal  functions  and  somfi®** 
the  sensorj'  conduction  arc  disturbed  from  secondary  changr-s  in  tw^ 
cord. 

Diagnosis* — The  process  is  usually  localized  wir" 
in  the  cervical  region.     The  marked  pain  is  cliai 
also  occur  in  tumors,  cervical  spondylitis,  syphiUtic  meninj5t>inffWi* 
and  at  times  in  syringomyelia.    Some  cases  result  from  -■  -  •'■^■*    ^*>'^ 
Leyden  and  others  maintain  that  diagnosis  is  usually 
that  the  process  is  not  a  unit  but  only  a  cervical  locaU? 
ingomyelitis.     Amyotrojdiic  lateral  sclerosis    iq,  i\)    lu 
spinal  muscular  atrophy  have  no  such  severe  pains,  and  »yn 
(q.  V.)  is  characterized  by  dissociated  anaesthesia  as  well  as  h\  m-i 
atrophy,  painless  felons  and  trophic  changes  in  th<*  jitint.'^.    Tun 
(q,v,)  are  difficult  to  differentiate.     Neuritis  cau^r 
are  usually  limited  entirely  to  the  limbs,  auA  ovtr  '^^ 

there  is  often  tenderness. 

The  prognosis  is  usually  unfavorablr,  :iiiu  riip  '^^^ 

two  or  more  years,  cystitis,  etc.,  usually  develop.    In  '^ 

are  recorded. 

Treatment.^ — Warm  baths,  cautery  for  counterirritatson,  , 

narcotics,  mercury,  iodides,  and  care  of  the  skin  and  hlmdJitf^^^' 
cated. 


iDtWi 


17.  Spinal  Leptomeningitis. 


This  closely  correj»ponds  to  the  description  given  under  <*" 
meningitis,  as  to  the  spinal^  pathological  and  clinical  finduil^j 
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lay  occur  (a)  in  the  acute  form,  from  trauma,  regional  extension  from 
leuritis,  lung  cavities,  bed-sores  or  other  adjacent  infections,  from 
meral  infections,  and  from  epidemic,  suppurative  or  tuberculous 
eningitis;  or  it  may  occur  (6)  in  the  chronic  form,  which  has  little 
dependent  clinical  interest,  which  results  from  tabes,  trauma,  myelitis, 
philis  (q,  V.)  or  alcoholism.  The  symptoms  are  pain  in  the  back, 
gidity,  hypersesthesia,  and  radiating  pains;    the  course  is  afebrile. 


V.  S]n[)hilitic  Affections.    (See  Syphilis.) 
(D).  TUMORS  OF  THE  SPINAL  CORD  AND  ITS  MEMBRANES. 

These  are  rare;  about  200  cases  are  reported.  Brain  tumors  are 
X  times  as  frequent  (Schlesinger). 

I.  Tumors  of  the  Membranes. 

These  may  arise  from  the  dura  or  leptomeninges.  In  a  collection  of 
)  extradural  tumors,  Horsley  found  five  sarcomata,  four  lipomata, 
>UT  tubercles,  three  echinococcus  cysts,  and  one  each  of  myxoma, 
brochondroma,  carcinoma,  and  fibrosarcoma.  Cysticercus  often 
tuses  no  symptoms.  These  growths  are  more  likely  to  cause  erosion 
•  the  vertebrse  than  compression  of  the  cord.  Intradural  tumors  are 
*arly  twice  as  frequent.  Horsley  collected  38,  of  which  there  were 
reive  myxomata,  seven  sarcomata  (endotheliomata),  seven  fibromata, 
»ur  psammomata,  four  tubercles,  two  parasitic,  and  two  syphilitic 
imors.  Lipomata,  echinococci,  cysticerci,  neuromata  and  angiomata 
pe  rarer.  Though  they  are  usually  single,  multiple  occurrence  may 
e  noted  in  sarcomata,  parasitic  tumors  and  neuromata.  This  group 
ompresses  the  cord  or  its  nerve  roots.  The  cord  is  altered  as  in  caries ; 
here  is  oedema,  flattening,  discoloration,  peripheral  hardening  and 
antral  softening,  and  secondary  ascending  and  descending  d^enera- 
ions.   The  membranes  thicken  and  the  nerve  roots  flatten  and  atrophy. 

Symptoms. — Extradural  growths  produce  more  vertebral  than  cord 
ymptoms.  The  first  symptoms  are  usually  those  of  compression  of 
ie  nerve  roots,  e,  jr.,  rigidity;  hyperaesthesia ;  radiating  pains,  first  on 
fie  side,  then  on  both,  which  run  into  the  arms,  trunk  or  legs,  according 

their  localization,  and  advance  from  one  root  to  another;  paraes- 
eaia;  anaesthesia  which  is  less  common  since  it  implies  involvement 

a,t  least  three  roots  (Sherrington's  law);  atrophic  paralysis  with 
somotor  symptoms;  and  spontaneous  muscular  contractions.  Local 
^derness  is  rare.  Early  symptoms  sometimes  date  from  trauma. 
^e  symptoms  recall  those  of  carcinoma  of  the  spine  aside  from  its 
**tebral  signs.    Later,  evidences  of  compression  of  the  cord  appear, 

paresis  perhaps  of  one  side  first  (Brown-S^quard's  type,  v,  i.)  or 
-i^paresis  with  atrophy  if  the  anterior  horn  is  involved  at  that  level, 
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with  increased  reflexes  (unless  tlie  arc  is  broken  or  total  compres^ 
results),  with  spasticity  and  contractures;  and  with  sensory  chHii 
In  this  type»  as  in  carcinoma  of  the  vertebra?,  the  paraplegia  dolai 
of  Cruveilhier  is  common,  as  is  anaesthesia  dolorosa  (the  **ec<rti 
projection"  or  reference  of  pain  to  the  anjcsthetic  areas),  Fina 
there  is  total  paraplegia,  aniesthesia,  bladder  and  rectal  pamlysis 
decubitus. 

n.  Tumors  in  the  Cord  Substance. 


These  are  six  times  less  common  than  tumors  in  the  membra 
they  include  glioiua  (which  is  most  frequent  in  the  cer^ "     ' 
ilorsal  regions),  sonietinies  gumma,  sarcoma  (in  the  pi 
the  gray  substance  or  posterior  horn)  and  cysticercus.     Most  oi  il» 
are  circumscribed,  though  gHoma  tend^  to  vertical  diffn5ior'      T 
meningeal  tumors,  they  are  rarely  metastatic. 

Symptoms,— In  intramedullary  growths,  root  sy^  ui  .1 

specially  in  gliomata  and,  since  there  is  gradual  •        ,       -inn  ( 
cord,  the  clinical  picture  may  resemble  chronic  myehtis  and  *yriim 
myelia.    The  cord  symptoms  are  disturbed  conduction;  spastic  pa 
plegia;  marked  increase  of  reflexes  (unless  the  arc  is  broken  or  abfit 
cord  compression  develops);   bilateral  symptoms,  or  if  unil  ^ 

soon  reach  the  other  side;   extensive  muscular  u trophy,  if  j 
or  lumbar  enlargement  is  diseased,  often  then  with  the  r«  1^ 

degeneration;  and  sensory  changes  involving  all  varieties  of  Mii^iiti 
or  certain  varieties  only,  as  pain  or  temperature  (dissociated  or  p* 
tial  antesthesia).  Some  ^Titers,  as  Bruns,  maintain  that  the  lea£ 
and  symptoms  are  at  first  unilateral.  Then  the  Brown-SAiua^^f 
complex  is  found;  on  the  side  of  the  tumor  there  is  paraly^dtf  «^^*" 
increase  of  the  reflexes,  loss  of  muscle  sense*  a  y*one  of  miietfthe^^^ 
just  below  and  one  of  hypenesthesia  just  at  the  level  of  the 
and  on  the  other  side  there  is  total  aniesthesia  save  timt  the  mi 
sense  is  preserved.  As  the  tumor  grows,  total  paraplegta  and 
thesia  ipay,  in  rare  cases,  develop  below^  the  level  of  the  lesion  «i 
perhuyis,  by  softening,  oedemat  or  actual  myelitic 

Localization.^Accurate  determination  of  the  localizatioa  U 
important  but  this  can  rarely  be  done  until  the  cord  itself  U  coinpHJ8^|^ 
The  most  common  error  is  in  locating  the  tumor  too  low,    Ain'p™'' 
paralysis,  in  the  cervical  or  lumbar  regions,  is  the  mcxst  certain  Bid 
and  sensory  changes  are  le^s  rehable.     The  "     ■       '    *4ir 

two  (three  or  four)  segments  higher  than  the  aii  ij 

law)  because  an^3thesia  results  only  from  involvement  of  at  lc«^ 
roots.     The  h^'penesthe^sia  usually  represents  the  level  of  the  b"^ 
and  local  spinal  tenderness,  though  rare,  is  very  important,    RotBfi 
the  spinal  segment  involved  must  be  considered  in  '*^ 

sponding  vertebra^  (r. jr., page  lOtU  Gower*s  cut),   {a  ^^'^** 

in  the  upper  cervical  eonl,  there  are  pams  in  tlie  cervical  plexus  anJ^ 
hnf>s  anrcsfh 
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lay  be  a  spinal  hemiplegia  differing  from  cerebral  hemiplegia  in  that 
le  face  and  hypoglossus  escape  and  the  anaesthesia  is  contralateral 
)  the  paralysis;  then  there  is  spastic  paralysis  of  all  four  extremities, 
hich  rarely  lasts  long,  since  affection  of  the  phrenic  nerve  causes 
irly  death.  (6)  In  tumor  of  the  cervical  enlargeinent  there  is  atrophy, 
accid  paralysis  and  pain  in  one  arm,  spastic  paresis  in  the  leg  of  the 
line  side,  anaesthesia  of  the  entire  opposite  half  of  the  body  and 
pposite  limbs;  and  then  paralysis  of  both  arms  and  legs  with  anaes- 
lesia.  (c)  Localization  in  the  dorsal  cord  often  produces  unilateral 
gns,  as  paresis  of  one  limb  with  its  half  of  the  trunk,  and  anaesthesia 
*  the  corresponding  parts  of  the  other  side;  spastic  paraplegia  of 
gs  and  abdomen,  retention  of  urine  and  later  incontinence;  and 
len  girdle  pains,  (d)  In  tumors  of  the  lumbar  enlargement  there  are 
nilateral  pains  in  the  lumbar  plexus  and  atrophic  paralysis  in  the 
sopsoas,  quadriceps,  and  adductors;  there  is  total  anaesthesia  when 
le  cord  is  involved  in  the  region  of  the  lumbar  plexus;  later  partial 
isesthesia  (affecting  the  sense  of  temperature  and  pain)  develops  in 
le  region  of  the  sacral  plexus;  still  later  there  is  complete  paralysis 
ad  anaesthesia  in  the  region  of  the  lumbar  plexus,  with  atrophy, 
>sence  of  the  patellar  reflexes,  with  the  reaction  of  degeneration,  while 
le  legs  and  feet  are  spastic,  and  with  clonus  of  the  Achilles  tendon,  (e) 
'  the  localization  is  in  the  sacral  cord,  there  is  atrophic  paralysis  of 
le  leg  and  foot,  of  the  posterior  muscles  of  the  thigh,  of  the  gluteal 
id  perineal  muscles,  anaesthesia,  total  paralysis  of  the  bladder  and 
jctum,  impotence,  loss  of  the  Achilles  tendon  reflex  (while  the  patellars 
lay  remain),  early  decubitus  and  cystitis.  (/)  If  the  tumor  is  in  the 
iiula,  the  symptoms  are  usually  bilateral  from  the  beginning;  the 
rown-S^quard  complex  cannot  occur;  paraplegia  is  rarely  as  sym- 
letrical  as  it  is  in  cord  lesions;  typical  reaction  of  degeneration  is 
idicative  of  caudal  disease;  pain  is  violent,  since  many  sensory  fibers 
re  in  close  contact;  Minor  described  bilateral  and  even  unilateral 
eiatica  as  an  early  symptom.  The  sacral  plexus  is  chiefly  or  first 
tivolved,  w^hile  growths  of  the  lumbar  enlargement  affect  both  the 
acral  and  lumbar  plexus. 

Diagnosis. — The  diagnosis  of  meningeal  tumor,  which  is  always 
nost  diflBcult,  is  based  on  (a)  local  pain  and  rigidity,  which  is  especially 
narked  in  the  extradural  type;  (b)  hyperalgesia;  (c)  radiating  pains, 
.«.,  root  symptoms  which  later,  by  gradual  transition,  give  way  to 
^)  cord  symptoms,  which  are  usually  or  often  unilateral  at  first  and 
Jen  bilateral,  as  interrupted  sensory  and  motor  conduction,  and 
crease  of  the  reflexes.  Carcinoma  of  the  vertebrae  produces  more 
till  on  movement  than  other  tumors.  In  caries  there  is  less  pain, 
-^1  vertebral  changes  eventually  appear,  and  the  course  is  usually 
c^re  rapid.  In  myelitis  the  focus  is  less  commonly  near  the  cervical 
la,rgement,  and  therefore  the  arms  are  less  often  paralyzed.  In 
J^elitis,  radiating  pains  may  occur,  but  are  much  rarer  than  in  tumor, 
^  a  girdle  sensation  is  more  common.  The  local  pain  sometimes 
S^sts  aneurysm,  lung  disease  or  peripheral  neuralgias,  the  tender 


points  of  which  are  always  absent.  Other  symptoms  in  the  secjuf^nce 
above  given  must  be  present  for  diagnosis.  A  quiet  cours<?»  root 
symptoms,  early  interruption  of  cordal  conduction  and  abj^ence  of 
trophic  disturbance  in  the  bones  and  of  dissociated  aniesthe?iia  argiie 
for  tumor  and  against  syringomyelia,  A  diagnosis  of  tubercnlom  or 
syphilis  is  fortified  by  their  presence  in  other  organs.  Age  is  of  diag- 
nostic importance:  in  youth,  tubercle;  at  puberty,  sarcoma  and  glioma; 
in  the  third  and  fourth  decades,  glioma,  tubercle  or  sarcoma;  and  m 
advanced  years  gummata  are  most  frequent.  Diffuse  sarccnnnionij  is 
usually  cerebrospinal,  rarely  invades  the  cord  substance  a;*  do  gum- 
mata and  tubercles,  affects  the  posterior  cordal  surface  most  fretpeDtly 
(the  lateral  surface  little,  and  the  anterior  very  rarely)  and  g^  " 
in  the  lumbar  and  lower  dorsal  regions;  it  occurs  largely  in  tin 
and  its  course  is  rapid.  Absce^  of  the  cord  is  most  rare.  Taba  m 
one  remarkable  case  was  simulated  by  multiple  tumors  of  die  posterior 
roots.  Tumors  of  the  cord  are  more  difficult  of  differentiation,  for  root 
symptoms  are  often  lacking. 

Course  and  Progiiosis.--Slow  development,  progression  which  i^ 
either  steady  or  **by  starts,"  sometimes  remissions,  and  eventiul 
compression  of  the  roots  or  cord  are  usual,  with  death  from  cystitis. 
or  decubitus.  Sudden  paralysis  is  le^s  common.  The  averaj^  duw 
tion  is  one  to  three  years,  but  a  longer  course  is  possible  (even  ten  U> 
fifteen  years). 

Treatment.— 1.  Therapeutics. — Narcotics   must    be    employed  t«> 
relieve  pain,  but  should  be  used  sparingly  in  the  early  stages.  Imwhum' 
if  given  freely,  their  effect  may  fail  later  if  the  course  is  protract^ 
Syphilis  is  always  a  possible  factor;    absence  of  evidence  or 
of  the  disease  counts  for  little,  and  the  patient  should  w  i , 
benefit  of  antisyphilitic  treatment. 

2.   Surreal  Treatment.— -Gowers  in  1887   localizeil  a  rase  <»i  uuio- 
myxoma  wliich  llorsley  removed  successfully;    this  was  the  first  cili<* 
on  record.     Bruns  collated  twenty  cases  of  operation;    3^5  ))« 
of  them  recovered  or  improved.     Putnam  and  Warren  collt*  i 
operated  cases,  with  over  50  per  cent,  recovery.    Tumors  of  the  coH 
are  less  favorable  than  those  of  the  meninges.    Intrameiltil' 
may  only  crowd  the  nerve  paths,  but  their  removal  is  often 
danger  of  laceration  or  acute  myelitis,  which  may  possibly  result  i 
age  equal  to  that  of  the  tumor.    Accurate  localization  is  most  imp< 
because,  in  one  case,  after  removing  parts  of  several  vertt*bw?  <" 
vain,  further  search  for  the  suspected  gi*owth  had  to  be  aban  ' 
Therefore,  Urban^s  osteoplastic  resection  is  valuable;    it  <'i>ii 
folding  back  the  cut   muscles  and  bone  that  they  may  be  r^ 
and  the  strength  of  the  spinal  column  may  not  be  impaired,    i    \ 
may  result  from  shock,  escape  of  cerebrospinal  fluid  iChipaalti  *"*^ 
less  frequently,  with  modern  methods,  from  infection,    Starr  '' 
16  complete  recoveries.    Harte  in  1905,  collected  92  operatioii 
operative  mortality  was  47  per  cent.;   of  the  balance,  59p<;r«^'^^ 
were  cured,  34  per  cent,  improved  and  7  per  cent,  not  injpfovrf^ 
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ROULATORT  DISTURBANCES;  HEMORRHAGE;  TRAUMA  OF 
THE  CORD. 

I.  Hyperfiemia  of  the  Spinal  Gord. 

I  the  spinal  meninges,  postmortem  hypostatic  congestion  is  com- 
jpecially  in  the  dorsal  aspect  of  the  cord.  Sometimes  the  mem- 
are  hyperaemic  and  the  cord  ancemic.  The  white  matter  is 
pale.  The  cord  may  be  passively  congested,  as  in  cardiac 
iency.  Vascular  variability  was  formeriy  considered  causal  of 
Tritation  which,  however,  is  functional  (hysterical  and  neuras- 
No  definite  clinical  picture  can  be  constructed. 


n.  Ansemia  of  the  Spinal  Gord. 

lyses  referred  to  anaemia  of  the  cord  are  without  doubt  mostly 
aeurosis,  neuritis,  hemorrhages  in  the  cord  or  nerve  sheaths,  and, 
icious  anaemia,  to  degeneration  of  the  dorsal  columns.  Paralysis 
ag  profuse  hemorrhage  from  the  stomach  or  uterus  may  be  pro- 
eferred  to  cord  anaemia.  Stenson  (1667)  demonstrated  experi- 
ly  that  compression  of  the  aorta  produced  paraplegia  due  to 
I  of  the  cord,  the  motor  cells  of  which  appear  to  be  especially 
ible  to  ischaemia.  The  symptoms  are  referred  by  others  to 
i  of  the  peripheral  nerves.  Ligature  or  compression  of  the 
ifter  ligature  of  both  subclavian  arteries  has  identical  effects 
aaul  and  Tenner). 

nbolism  and  Thrombosis  (Myelomalacia)  of  the  Spinal  Gord. 

olism  of  the  spinal  arteries  is  extremely  rare,  but  has  been 
jd  in  endocarditis  (v.  Leyden,  Weiss.)  No  separate  clinical 
•ms  can  be  recognized,  although  experimentally  Money  observed 
orm  movements.  Thrombosis  is  very  rare.  Venous  throm- 
}  rare,  and  is  secondary  to  other  lesions  of  the  cord.  Arterial 
K)sis  is  rather  more  common.  It  has  been  found  in  syphilis, 
le  sclerosis,  senility  and  perhaps  bears  some  relation  to  acute 
les  in  the  cord,  as  disseminated  or  focal  myelitis.  It  is  often 
ible  to  decide  whether  an  area  of  softening  is  ischaemic  (myel- 
ia)  or  inflammatory  (myelitis). 

IV.  Hemorrhage  in  the  Gord  (Hsematomyelia). 

logy  and  Pathology. — Most  cases  of  this  rare  lesion  occur  in 
etween  20  and  40  years  of  age.  (a)  Capillary  hemorrhages 
»use  symptoms;  they  occur  about  larger  extravasations  of  blood 
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in  foci  of  softening,  in  inflammation,  sta^i^,  intoxications,  itifectioi 
hlood  diseases.     (6)  Hemorrhagic  infiltration   occurs   diffusely, 
t  hiefly  in  areas  of  softening  or  near  larger  foci  of  hemorrbage. 
The  larger  hemorrhagic  focus  may  result  from  tratima,  niti50 
effort,  caisson-disease,  etc;   it  compresses  and  destroys  the  eord   m 
stance;  it  rarely  exceeds  the  size  of  a  hazelnut  (round  or  oval  fo 
hut  may  extend  through  the  entire  length  of  the  eord  ii\^*    '  ^ 
Levier),  following  exactly  the  less  resistant  gray  matter*  \\h\ 
white  columns  (pyramidal  tracts)  usually  resist  its  lateral  di 
invades  the  white  matter,  hemorrhage  usually  o<:cur?n  in  Si.*    , 
columns;  it  occurs  mostly  in  the  cervical  cord;  all  large  non-tr 
hemorrhages  occur  in  the  gray  matter.     Effused  blood  un 
same  fate  as  in  other  parts;   it  turns  brown,  then  yellow-r 
mately  deposits  dark  pigment  and  hrcmatoidin  crystals.    The  ner^ 
tissue   is   disorganized    by   larger  hemorrhages,  which  forra  in    «* 
cavity.     Eventually  a  pigmented  apoplectic  scar  or  cyst  result?*. 

Symptoms. — The  symptoms  vary  with  the  lUfferent  forms. 
the  accessory  form  there  is  bleeding  into  a  tumor,  cavity,  ' 
or  inflammation   (Charcot,  Ilayem,    Koster);  punctate    hetiioi 
may  accompany  other  affections,  as  hemorrhagic  pur|>ur»,  stasj 
convulsive  disorders,  and  few  or  no  symptoms  develop,    lb)  The 
matic  (see  TeAU^ku)  form  is  less  important  in  spinal  fmrtun*  i9 
concussion;    it    may    develop   during  dystocia   or  fcetal    extract; 
Tmuma  causes  90  per  cent,  of  cases  of  hiematomyeliu  (OpjMJiiheijii'l.— ^ 

3.  The  spontancoiLH  form  is  rarer  than  it  is  in  the  bmtn«  I 
the  cord  is  firmer,  sul»iect  to  lower  blood  pressure,  aufl  iiKisi  m 
the  seat  of  miliary  aneurysm;    it  results  from  sudden  exertion  io 
(and  more  often  in  the  horse),  fi"om  repeated  coitus,  suppress*-*^  "^^ 
struation  or  rarely  from  arteriosclerosis. 

The  onset  is  sudden,  without  prodromes  or  loss  of  r<»' 
Previous  symptoms  may  suggest  a  hemorrhage  into  an  ini 
focus.     Local  symptoms  must  vary  with  the  structures  involvHl.  - 
their  level;    they  embrace  paraplegia,  monoplegia,  often  the  Bn>Y*' 
S^fjuard  syndrome,  paralysis  with  or  without  atrophy  or  ^^pastic/lf; 
aiuesthesia    either   total    or   partial    (i,  e.,  dissociate,  as  in  ^rnsxp^ 
ujyelia,  Minor),  as  might  be  anticipated  from  its  location  in  ihtjpnf 
substance  and  posterior  horns;  pain  at  the  level  of  the  lesion, 
from  involvement  of  the  posterior  horn;    less  often  eict  *  * 
girdle  sensation  .and  muscular  rigidity.     The  reflex»^^<  nn  i 
vary  with  the  level.     In  general  the  reflexes  are  in- 
aliulished  in  large  hemorrhages.     The  symptoms  i 
may  suffer  an  accession  from  secondary  reaction  or  myelitic. 
death  is  rare*     I^ate  death  from  cystitis  or  decubitus  is  more  coi 
Uecovery  is  rare^  com  pa  red  with  recovery  in  cerebral  apoplexy ;  U 
most  often  in  the  punctate  type;  it  is  rarely  absolute  and  some  ' 
ance  in  motility  or  sensation  usually  remains. 

Diagnoais. — The  diagnosis  is  usually  only  probable;  it  is  ImatA 
the  sudden  onset  of  paresis  and  aniesthesia  and  their  rmfiA  ad* 
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mtiation  from  meningeal  hemorrhage  {hcematorrhachis),  see 
f'y  in  the  latter,  meningeal  irritation  is  more  common,  as 
id  radiating  pains,  rigid  spine  and  muscles,  hyperaesthesia  of 
ad  muscles;  paralysis  is  absent  or  incomplete;  and  recovery 
mplete.  From  acute  myelitis,  differentiation  is  often  uncer- 
equently  of  only  academic  interest,  since  each  affection  may 
i  the  other  and  the  prognosis  and  treatment  of  each  are 
n  myelitis  and  anterior  poliomyelitis  elevation  of  temperature 
ive. 


V.  Gaisson  or  Divers'  Paralysis. 

ng  to  Pol  and  Watelle  (1854),  this  occurs  in  workers  who  are 
►  pressure  of  at  least  2,  and  usually  3  or  4  atmospheres. 
5  appear  when  the  individual  comes  suddenly  into  the  open 
y  vary,  and  include  transient  pain  in  the  ears,  sometimes 
md  vertigo,  headache  and  pains  in  the  limbs,  joints  and  epi- 

in  15  to  50  per  cent,  there  is  paraparesis  or  paraplegia, 
\  with  anaesthesia,  and  usually  with  urinary  retention;  much 
there  is  hemiplegia  or  involvement  of  both  arms;  epistaxis, 
mptoms;  loss  of  consciousness,  and  symptoms  of  brain- 
is  vomiting  or  slowed  pulse.     Men  of  heavy  build,  alcoholics, 

hands"  seem  to  be  predisposed;  hard  exercise  after  coming 
T  produces  unhappy  symptoms,  which  are  not  severe  or  are 
he  interval  of  work  does  not  exceed  one  hour. 
>gy  and  Pathogenesis. — ^The  pathology  and  pathogenesis 
jrmined.  Hoppe-Seyler  (1885)  and  Bert  found  that  lessened 
tic  pressure  liberated  oxygen,  nitrogen  or  carbon  dioxide  in 

and  tissues,  which  ruptured  the  vessels  and  tissues  and 
punctate  hemorrhage.  In  the  first  autopsy  made,  v.  Leyden 
ts  in  the  cord  substance,  particularly  in  the  posterior  and 
lumns,  surrounded  by  round  cells   (reactive  disseminated 

most  changes  were  in  the  dorsal  cord,  the  tissues  of  which 
impact;  secondary  degeneration  is  found  (von  Rensselaer) 
jes  in  the  gray  substance  (Schultze)  which  are  thought  to 
m  hemorrhage;  Catsaris  actually  saw  gas  bubbles  in  the 
^nder  moderate  pressure  the  gas  is  given  off  to  the  lungs, 
rtreme  instances  it  is  given  off  to  the  tissues.  The  symptoms 
Y  result  less  from  the  gas  bubbles  (air  embolism)  accumulat- 

blood  under  high  pressure,  than  from  its  sudden  reduction 
eactive  apoplective  myelitis.  Andrew  H.  Smith  holds  that 
is  cordal  congestion  and  stasis. 

Bis. — A  few  subjects  die  at  once;  others  die  from  cystitis,  as 
s;  about  50  per  cent,  recovers  completely  and  50  per  cent, 
with  spastic  paresis.     The  mortality  ranges  from  2.7  to  15.8 
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Treatment. — The  return  to  iiurmal  atniosplieric  pre^ssiur  ihouW  b#i 
made  gmiioally;  reroinpression  is  surressfully  employed.  Sraitk| 
recommends  ergot. 


VI.  Trauma  of  the  Cord. 

Compression  \>\  earies,  tumor  and  carcinoma  have  l>et?ri  eonsiden 
other  surgical  lesions  can  only  be  touched  on  here.     Crushing  oUh 
cord   may   be  associated   with  hemorrhage,   myelitis  and  secondai] 
degenerations.      Total  division  of  the  cord  may  result  from  fractun 
gun  shot  or  stab  wounds;    it  is  extremely  rare;   early  deatlii.'*  ii>um1| 
its  symptoms  are  nl»sohite  paraplegia,  anaesthesia,  bladder  pttruly^ii 
and  aljoiition  of  the  patellar  reflexes.     A  recently  reported  caM* 
total   section   with   operation   and  recovery  was  receive*!  with  soratl 
skepticism.     Gun  shot  wounds  usually  result  in  fracture,  cni.shin^' ainJ 
sometimes  actual  division;    as  a  rule  the  prognosis  is  m  ' 
Stab  wounds  may  produce  bilateral  symptoms,  or  unilateral    i  _  eJ 

Brown-Si?c[uard  paralysis;  20  per  cent,  recover;  60  per  cent  imprnfl 
and  20  per  cent,  of  cases  die  (Wagner  and  Stolper).  Rrsikutm 
fund  urn  in  lesser  injuries  results  not  from  regeneration  but  froaic"!! 
pensation  by  other  paths  of  conduction.  Laminectomy  is  indicj*t« 
only  in  crushing  injury  of  the  lower  half  of  the  spine,  becau'^rcmicll 
cases  almost  never  recover  (Hahn), 


Vn*  BrowB-S^quard's  Paralysis, 

This  was  described  by  S^quard  and  Tiirek  simultaneously  in  1S5<J/| 
According  to   Brown-S^quard's  original  proposition,  on  the  sUt  ^ 
section  (cervical  cord)  there  occurs  (a)  paralysis  of  voluntary  inotii»n,j 
muscle  sensibility  and  vasomotor  tonus;    (6)  hypenesthesia  of  tniiiij 
and  limbs,  to  touch,  pain,  heat  and  cold;    (c)  vasomotor  paratysb^j 
face  and   eyes   (higher  temperature,   narrow   pupils,   and  modcwtf 
contracture  of  certain  facial  muscles).     On  the  contralatrral  sidetbci^ 
is  anirsthesia  of  all  varieties  of  sensation,  except  muscle  sensibility' 

Symptoms. — Exact  hemisection  of  the  cervical  cord  prodm^>  ♦! 
spinal  hemiph'ijia  on  the  side  of  the  section,  but  in  clinical  injuries at«'»j 
experimental  section,  the  trauma  is  rarely  wholly  complete  or  .^rirtifl 
unilateral.  (In  some  cases  decussation  of  the  uncrossed  ! 
tracts  may  occur  in  the  cord  lower  down  than  the  usual  cni 
in  the  medulla  [Flechsig]  and  spinal  hemiplegia  mth  c<>atralat^''**j 
monoplegia  may  result  from  unilateral  lesion.  D^jerine  and 'IVi''**! 
speak  of  a  third  ** homolateral  pyramidal"  tract,  which  may  r»'^'*| 
restitution  of  motor  function.  Edinger  mentions  a  **reservf  "  iniK*^! 
vation  by  which  decussation  of  motor  fibers  occurs  lower  tbitn^'|*| 
pyramidal  decussation  in  the  medulla).  The  most  characti'^-^l^j 
clinical  type  is  the  mid-dnrsai  lesion*  but  in  cervical  section  or  i"  j 
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;ical  foci,  paresis  of  the  arm  with  paralysis  of  the  leg  is  more 
ecause  the  cervical  motor  tracts  are  less  compact  than  they 
le  lower  cord;  i.e.,  paralysis  is  more  frequently  limited  to  a 
f  muscles  than  to  an  entire  upper  extremity.  "Conversely, 
5  of  the  leg  may  be  incomplete,  while  that  of  the  arm  is  com- 
ring  to  the  escape  of  fibers  for  the  leg  which  cross  lower  down 
)rd"  (Gowers).  The  paralysis  often  decreases  with  surprising 
,  and  if  the  anterior  cells  are  intact  it  gradually  becomes  simple 


Fio.  74. 


utrd's  paralysis  from  a  left- 
0  A,  vaso-motor  and  motor 
B  and  D.  cutaneous  anses- 
hsrpenesthetic  sone.    (Erb.) 


Fio.  75. 


S' 
t 


1  I 

i  '  I 
<  I  , 


WS.M 


(Combined  from  Brown-S^uard.) — F,  Focua  in  left 
side  of  cord.  V,  Pyramidal  fibers  having  crossed 
in  medulla.  \\  Vasomotor  fibers,  not  crossing 
in  cord.  Sm,  Fibers  for  muscle  sense,  not  cross- 
ing in  cord:  SS  S'  S',  other  sensory  fibers  crossing 
in  the  cord.  The  focus  explains  the  classical  signs 
and  also  how  few  of  the  crossed  sensory  fibers  to  the 
left  side  are  involved  (merely  a  zone  of  ansesthesia), 
while  all  sensory  fibers  to  the  right  side  are  severed 
(hemiansesthesia) . 


s.  The  motor  are  restored  more  readily  than  the  sensory 
s.  There  is  an  inactivity  atrophy  of  the  muscles  without 
I  of  faradic  irritability  and  without  reaction  of  degeneration; 
lysis  may  be  spastic  or  flaccid.  Respiration  is  rarely  affected, 
erfect  movement  of  the  chest  has  never  occurred.  Involvement 
boracic  and  abdominal  muscles  usuallv  indicates  a  bilateral 
Swelling  and  oedema  in  the  paralyzed  members  have  been 
I,  and  also  swelling  with  pain  in  all  the  joints  on  the  paralyzed 
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sid  e .    T  he  deep  reflexcjf  a  re  u  s  u  h  live  xaggera  led  on  t  he  side  of  Um?  leaon ; 
they  are  abolished  in  a  sudden  total  transverse  lesion  of  the  lower 
cervical  or  upper  dorsal  cord.     The  skin   reflexe^s  are  abolished  or  I 
decreased  on  the  side  of  paraly^i^,  and  on  the  opposite  ante^theticsiilej 
they  may  be  normal,  absent  or  increased. 

Hypermsihe^in  (Fodera,  1823)  occurs  on  the  paralyzeii  side  and  il« 
as  a  zone  above  the  anfesthetic  area  and  near  the  level  of  tt 
If  the  lesion  be  cervical  or  lumbar,  the  aniesthetic  or  hyj 
iireas  al>ove  are  not  zonular  but  irregular*  Hy|>enesthesia  has  Ijcti^ 
referred  to  the  wound  itself  or  to  paralysis  of  inliibition.  H^^peru^* 
thesia  or  hyperalgesia  concern  tactile,  pain,  and  heat  and  cola  sensa- 
tions, and  their  absence  infers  incomplete  section  (Kocher).  It  rjiiiiallj 
disappears  rapidly.  The  fibers,  the  section  of  which  results  in  hml^ 
ansesthesia,  lie  in  the  lateral  tract  near  the  cerebellar  and  pyminida 
tracts. 

The  zofiular  anwaihesia  on  the  side  of  the  injury  and  of  motor  par- 
alysis IS  readily  explained  since  the  le^iion  involves  not  only  t1 
fibers  (which  are  ready  to  decussate  to  the  other  side  and  \n^ 
crossed  hemiantesthesia),  but  also  implicates  sensorj'  fillers  from  ihed 
contralateral  side,  which  have  just  decussated  to  the  side  of  setlion. 
Abolition  of  mujtcle  ifen^atian  on  the  side  of  the  lesion  is  fully  in  acwrd  1 
with  the  uncrossed  course  of  the  muscle  sense  fibers  in  Burd«r;b^^r<>I* 
umn,  entering  Goll's  column  higher  up.     Muscle  sense  is  prejiervetl  on 
the  side  opposite  to  the  leaion.     Vasomotor  paralysis  occurs  ou  the 
side  of  section,  as  the  vasomotor  fibers  course  in  the  anterolateral  cnl- 
unms.    ** Sensation  t*  affected  an  the  oppositp  side,  but  not  quite  up  fi* 
the  level  of  the  lesion,  because  the  decussation  of  the  senson*  iradw 
not  immediate  but  occurs  somewhat  above  the  entrance  of  the  ncnrt 
(Gowers).     Complete   crossed    henjiantesthesia   occurs   clinicuillv  i« 
about  60  per  cent.,  and  partial  antesthesia  (analgesia  and  thprm^ 
anaesthesia)  in  about  40  per  cent,  of  case^. 

Prognosis.^ — In  clinical  and  experimental  cases  almost  complr** 
restitution  to  normal  is  possible;  it  is  not  due  to  reestablislunent  w 
conduction  in  the  severed  tracts,  in  which  ascending  and  descendiuf 
degeneration  occurs,  but  rather  to  assumption  of  function  hy  tlieuwn* 
jured  sideof  the  cord  (Kocher).  I'he  prognosis  and  trcatmcntot  Brotro* 
S^uard's  paralysis  vary  with  the  etiology  of  this  symptomatic  >yj** 
drome,  w^hich  may  l>e  syphilis,  tumor»  sclerosis,  myel'^^'^ 
trauma,  ha?matomyelia,  fracture  or  luxation. 


n!n-iVM]t05lS, 


vm.  Concussion  of  the  Cord. 


Gussenbauer  referred  the  severe  symptoms,  as  paralysis,  to  heiiw*^ 
rhage,  which  is  produced  in  turn  by  movement  of  the  ^^*' 

fluid.     Long  ago  Olhvier  explained  the  symptoms  as  ^ 

molecular  alteration  in  the  nervous  tissue;  tliis  was  confirme^i  byCJ*J^ 
of  experimental  concussion   (Schmaus  and   Bikeles)   wliicb  re»tiu^* 
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■  :ft        degeneration   of  the  cells  and   cylinders.     Myelitis   and  chronic 

1  ^^^^neration  may  follow  concussion .     The  "  railway  spine  "  (Erichsen) 

5*      one  of  the  traumatic  neuroses.     Obersteirier  considers  that  long 

continued  moderate  jarring,  as  in  the  case  of  tramway  drivers,  may 

iijure  the  cord.     Symptoms  develop  at  once  or  sometime  later,  as 

pa^raparesis,  paraplegia,  retention  of  urine  and  anaesthesia,  less  often 

tl^a^n  parsesthesia.     Some  cases  recover  after  months  to  a  year  or  two. 

In    others  the  symptoms  are  permanent;  in  still  others  death,  usually 

C'fi^rly,  occurs.     In  diagnosis,  fracture,  hsematorrhachis,  hsematomyelia 

a-rid  traumatic  neurosis  should  be  considered.     Simulation,  in  order  to 

oV>tain  damages  for  accidents,  may  be  diflScult  to  exclude,  but  some 

m^il^iray  surgeons  and  medical  experts  in  corporation  employ,  err  in 

discounting  the  importance  of  concussion   and  traumatic  neurosis 

Cq.  r.).     Paraplegia  and  retention  of  urine  are  indicative  of  structural 

'Alteration  of  the  cord.     Treatment  consists  of  rest,  local  application  of 

<^old  and  avoidance  of  neurotic  tendencies. 


(F).    INFLAMMATION  OF  THE  CORD. 

Myelitis  is  inflammation  of  the  cord.  It  was  described  by  Oliver 
^'^d  Abercrombie  a  century  ago;  the  term  has  long  been  made  to 
Cover  many  affections  which  are  not  properly  inflammatory,  as  com- 
pression paralysis.  Oppenheim  and  Marie  have  vigorously  disputed 
^*^«  opinion  of  Gowers,  v.  Leyden,  and  Erb,  that  myelitis  is  a  frequent 
affection. 


I.  Acute  Myelitis. 

Xtiology. — There  are  two  prominent  causes,  infections  and  intoxi- 
cations. The  affection  occurs  largely  in  males  between  ten  and  forty 
y^ars  of  age. 

1.  Acute  Infections. — Experimental  myelitis  has  been  produced  by 
**^^  B.  pyocyaneus,  B.  diphtherite,  B.  coli,  B.  typhosus,  strepto-  and 
^^phylococci,  avian  and  human  tuberculosis.  French  writers  have 
^Utributed  most  to  this  subject.  It  has  followed  epidemic  nienin- 
8*tJs,  variola,  typhus,  measles,  rheumatism,  and  other  infections,  caused 
'^)  by  the  germs  themselves  or  secondary  infection  (focal  myelitis  re- 
^^Iting)  or  (6)  by  their  toxins  (disseminated  myelitis  resulting). 

2.  Intoxications. — ^These  include  poisoning  by  alcohol,  ergot,  and 
*^^,  and  perhaps  auto-intoxications,  as  in  cancer,  or  severe  anaemia. 

All  other  causes  are  doubtful;  trauma  (fracture,  concussion,  com- 
pression by  caries  or  cancer)  is  often  considered  of  etiological  impor- 
toce  but  probably  causes  softening  or  hemorrhage,  to  wliich  infection 
niay  of  course  be  added;  exposure  to  cold  and  dampness  most  likely 
reduce  the  physiological  resistance,  thus  indirectly  favoring  localization 
of  bacteria;  svphilis  (9.  r.)  may  affect  the  meninges  and  cord  (meningo- 
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myelitis),   but  the  so-called  syphilitic   myelitis  is  usually  isduemi^ 
softening  froni  vessel  changes.     The  etiological  importance  of  sexim^ 
excesses  and  emotional  shocks  is  at  present  sharply  questioned,  ail 
von  Ley  den's  theory  that  infection  from  the  bladder  may  reach  the< 
by  ascending  neuritis. 

Pathology. — On   macroscopic   exauiination   we   find  redness 
swelHng;  on  cross  section,  blurring  of  the  cord  tis^  ►!  dccf««J^ 

consbtency,  even  to  fluidity;  as  in  the  brain,  **  red  -g"  (lien 

rhagic  myelitis),  and  in  older  cases  ** yellow  softening'  from  ft 
change^  or  **  white  softening**  and  cavity  formation  occur.     Mye 
can  usually  be  seen  to  best  advantage  after  hardening  in  MUU^ 
solution,  the  normal  tissue  then  appears  green  and  the  diseased, 
In  the  ultimate  stages,  atrophy,  cyst  formation,  induration 
rarely  abscesses  are  found.     Microscopical tt/  there  are,  in  fresh  catn, 
degenerated    swollen    axis    cyUnders,    the    disintegrating    mt^tlu 
sheaths  of  which  may  form  myelin  drops;   granules  and  sjraniili?' 
puscles  (leukocytes  or  vessel  endothelial  cells);   e>  ''d ' 

white  cells;  turgid  vessels  the  nuclei  of  which  pro!  king< 

the  perivascular  lymph  spaces  with  cells;  degeneration,  blurring  i 
vacuole  formation  of  the  nerve  cells  the  processes  of  which  shrink  *il 
the  nuclei  vanish ;  granular  amorphous  deposits  of  eoagtdatt'd  aJbuc 
in  and  about  the  cells;  in  some  cases  the  parenchymatous  far( 
the  interstitial  alteration,  and  often  parenchymatous  myeliti 
better  called  parenchymatous  degeneration.     The  gray  matter  (p 
myelitis)  is  involved  much  more  often  than  the  white  (leukomy* 
In  older  c(LH Off  there  are  corpora  amylacea,  empty  spaces  corrrsjjou 
to  destroyed  nerve  fibers;    large  ** spider'*  cells  with  manv  procf^^ 
(Deiter's  cells);    and  there  is  disappearance  of  the  vaiuuilar  ch*ni!^ 
and  substitution  of  destroyed  tissue  by  focal  interstitial  prolifewri*' 
In  rare  instances  bacteria  are  found,  as  streptococci,  * 
typhoid  bacilli,  but  probably  the  toxins  are  more  imp- 
organisms.     The    microscope    differentiates    between    the   i^o 
inflammation  and  postmortem  softening.     The  drtjrtr  and  th  ts 
of  inflammation  vary  greatly;    irans^verse   mtfeliiis  may  destroy 
entire  cross  section;    or  dissi^minated  foci   may   in\x>lve 
various  structures  at  different  levels.  Meningomyrliiis  (['' 
annular  or  cortical  myelitis)  chiefly  affects  the  peripherr  of  th^  ^^^J 
whence  concentric  invasion  along  the  septa  may  .*«;>'■♦ 
ures;    this  is  frequent  in  the  syphihtic  form.     P* 
mation  of  the  gray  substance)  is  really  a  type  of 
as  it  does  onlv  the  anterior  horns,  is  usually  ci 
generation  and  inflammation  of  the  motor  and  sensory  rooljr  may  fol 
myelitis  in  the  cervical  or  lumbar  enlargement;   secondaiy 
tions  are  common;  the  inflammation  may  ascend  or  descend  i 
but  usually  affects  only  one  or  two  segments. 

Symptoms. — The  symptoms  vary  with  the  extent   form  aiHlt 
zation.     The  localized  form,  limited  to  a  aniall  ,  is 

transirerse,  while  the  diffused  form  is  known  &sdis»cmmiiud  mjfdi^^ 


*i.. 


>.\  .invM 


ACUTE  MYELITIS  1091 

Acute  transverse  myelitis  is  the  prototype.  The  cord  symptoms 
re  usually  first  in  time  and  always  first  in  importance,  and  consti- 
itional  symptoms  as  fever,  chills,  malaise,  and  in  children  convulsions, 
>inetimes  may  precede  but  usually  attend  the  cord  symptoms.  The 
^mptoms  resulting  from  involvement  of  the  cord  are  (a)  paralysis, 
hich  is  usually  early,  rapid  but  not  apoplectic  in  onset,  and  is  prom- 
ejQt,  paraplegic,  progressive,  flaccid  and  rather  complete.  In 
^mplete  paralysis,  the  flexors  are  usually  weaker  than  the  extensors. 
he  toes  alone  may  be  moved;  twitching  of  the  paretic  muscles  is 
lually  associated  with  pain.  Clonic  muscular  spasms  are  sometimes 
resent,  inappropriately  designated  by  Brown-S^quard  as  spinal 
>ilepsy.  The  paralysis  is  often  preceded  for  a  short  time  by  sensory 
henomena,  as  numbness,  or  by  darting  pains  in  the  limbs,  joints  or 
ack,  which  are  usually  neither  conspicuous  nor  severe;  it  is  less  often 
receded  by  hypercesthesia,  local  muscular  contractions,  or  general 
onvulsions,  especially  in  children.  The  paralyzed  limbs  show  a 
fansient  rise  of  temperature,  followed  by  somewhat  subnormal 
^mperature.  The  limbs  are  often  dry  and  may  not  sweat  even  after 
ejection  of  pilocarpin  (Brieger).  (6)  Sensation  is  frequently  involved. 
^c  initial  tingling  pain  has  been  considered.  Ancesthesia  may  be 
pmplete  to  the  level  of  the  lesion,  but  more  often  incomplete  (hypaesthe- 
Ea),  and  rarely  partial,  according  to  the  cordal  tissues  involved.  It 
'  Ii^her  anteriorly  than  posteriorly;  a  zone  of  hypersesthesia  or  '*  girdle 
ain"  marks  the  upper  level;  it  is  caused  by  early  irritation  or  late 
catrization.  Severe  pain  suggests  vertebral  or  root  disease  rather 
lan  myelitis;  gastric  crises  like  those  of  tabes,  dysiesthesia  (Charcot), 
e.,  diffuse  vibrating  sensations  over  the  entire  limb  from  local 
imulation,  as  by  a  needle,  and  ataxia  (which  is  usually  obscured 
jrlhe  paraplegia)  are  much  less  common,  (c)  At  the  onset  all  reflexes 
^y  be  lost,  but  they  are  usually  increased  below  the  focus,  because 
f  lessening  of  the  cerebral  inhibition  traveling  in  the  lateral 
^ynunidal  tracts,  the  skin  reflexes  being  increased  early  and  the 
muscle  reflexes  later;  involvement  of  their  centres  causes  permanent 
*^  of  the  reflexes ;  for  instance,  they  are  lost  in  the  arms  and  increased 
■*(he  legs  in  cervical  myelitis;  lost  in  the  trunk  and  increased  in  the 
^in  dorsal  myelitis;  lost  in  the  legs  in  lumbar  myelitis,  (d)  The 
pliineters  are  affected  almost  constantly  and  early,  perhaps  even  before 
■U onset  of  paraplegia;  initial  diflBcult  urination  (ischuria)  or  urinary 
^tention,  possibly  with  sphincter  spasm  and  later  with  incontinence, 
*  usual;  when  the  bladder  is  full  it  may  dribble  from  relaxation  of 
3l«  i^hhicter:  this  is  known  as  ischuria  paradoxa  or  retention  with 
Hx>ntinence;  the  patient  may  or  may  not  be  conscious  of  the  retention, 
spending  on  whether  the  afferent  sensory  fibers  are  involved  or  not; 
^  hmbar  myelitis  incontinence  prevails  from  the  beginning.  The 
Hne  is  at  first  alkaline  and  later  ammoniacal  on  the  advent  of  cystitis. 
^sphincter  ani  acts  involuntarily,  i,  e.,  is  spasmodically  contracted; 
•^  paresis  of  the  bowel  and  abdomen  are  factors  in  constipation ;  in 
^bar  myelitis  the  sphincter  is  paralyzed,     (e)   Trophic  changes  may 
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occur.  Muscular  atrophy  and  the  reaction  of  degeneration  are  caused 
by  disease  in  the  anterior  horns  and  the  muscles  also  waste  from  in- 
activity. The  skin  is  usually  dry,  sometimes  glossy  or  the  seat  of 
papular  or  vesicular  eruptions,  shedding  or  over-growth  of  the  hair. 


Cord  Symptoms  Grouped  According  to  Locauzation. 
(Amplified  from  Morton  Prince.) 


'°  °^"ncy.  '"^^"^  ""S'u^t.""**  ''^     ThenL»»»or«wdi«.. 


Paralysis. 


Atrophy. 


Reaction   of   de- 
generation. 

Sensation. 


Reflexes. 


Sphincters. 


Tropliic  rhanjced. 
etc. 


Pupiln. 
Priapism. 


Trunk,  back,  intercostal 
and  abdominal  muscles 
(favoring  mucus  stag- 
nation in  lungs).  Arms 
normal.  Paraplegia, 
first  flaccid  then  spastic 
(lateral  columns  in- 
volved). 


Tnmk  and  arms  normal. 
Paraplegia  flaccid 
throughout  (ant.  horns 
involved). 


spastic  panlyHcfkp 
(lat.  columns  infolTn): 
however,  parapkcii  , 
brachialis  with  pinlyw 
of  legs  is  venr  nn.  b 
rare  lesioiif  faii^  iatlf 
cervical  cord,  the  Btd 
muscles  atrophT  ind 
both  arms  and  kpBOv 
simple,  then  mm 
paralysis,  witooot 
wasting. 

Atrophy  of  netk  m«id* 
if  huth  lesion  Imt). 
Usually  of  •noiW 
fant.  hornn  inyolwa  rt 
level  of  lesion).  In  MP 
only  from  inaetkHL 

Present  in  trunk  muscles;  Present  in  legs  or  in  mild  Present  in  aimr,  (n^ 
absent  in  legs  (or  only      cases    quantitative    re-j     in  neck), 
quantitative  reduction),      duction. 


In  trunk;  difficult  to  elicit.  None   in   arms    or   trunk. 
In  legs;  only   from  in-      Atrophy  in  legs:   (ant. 
horn  mvolved). 


Lastly,  CemesIsiyrfilML 


Neck  muscks,  disobiga. 
arms,  trunk  and  HPP>'' 
alyaed.  Typtcslhr.  iti^ 
phic  flaccid  pmjm  « 
arms  (ant.  horm  ierol- 
ved).  with  * 


Girdle  pain  and  hyper- 
sesthesia.  between  ensi- 
form  ana  navel.  Anaes- 
thesia corresponding 
with  motor  paralysis. 


Superficial  reflexes,  initial 
loss,  rapid  return  and 
increase. 

Deep  reflexes,  initial  loss, 
slow  return  and  increase. 

Bladder,  initial  retention, 
later  intermittent  over- 
flow or  incontinence. 
Cystitis  common. 

Bowels,  usually  spasm  of 
sphincter  ani;  consti- 
pation. 

Decubitus  from  neglect, 
etc. 


Klumpkc's     paralysis     of 
pupiKif  in  upper  dorsal) 


Often  present  and  painful; 
sometimes  ejaculation 
at  onset. 


McMie  fif  death.      ICv.«titis,  Meciibitus. 
I 

i 


Pain  in  loins  or  legs;    hy- 
penesthesia  in  loins. 
Anaesthesia  of  legs. 


Lost. 
Lost. 


Incontinence  from  begin- 
ning (sphincter  paraly- 
sis). 


Pain  and  hyperjMthaaj 
arm  nerves  (with hip* 
localisation):    »!»»*»• 
sia  in  arm^  (J***"^^ 
localisation);  aodw 
trunk  and  IfE^- 

Superficial  reflexn:  iai*f| 
loss,  rapid  retora  uA 
increase.  , , 

Deep  relexes:  iniuilwi 
slow  return  and  ion**- 

Sameasindon«liny«lJ<J'- 


Incontinence  (sphincter 
parab'sis)  disguised,  per- 
haps, by  constipation. 

Decubitus,  cystitis,  etc.. 
from  neglect  and  trophic 
alteration. 

Absent. 


Same  as  in  dorsal  my^- 


None.    Impotence. 


Decubitus,  cystitis. 


As  in  dorMi  leriow.  -^ 
casionally  Twy  w 
temperature.) 

Paral>-sid  of  pupil  flo«J 
cervical  reponK  ^L 
neuritis  uinoUw**^ 

Priapism  often  !»•»'• 


Medulla  s>Tnptontf.J«JJ- 
ing.  slowpube;  "3" 
by    involvfinjot   ™ 
phrenic  nerre  with  •^ 

death. 
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le  joints  are  sometimes  swollen  and  the  limbs  oedematous.  Bed- 
•es  are  frequent  over  the  sacrum,  trochanters,  heels,  between  or  even 
er  the  knees,  from  the  bed  covers;  they  result  from  neglect  or  in 
nbar  myelitis  from  trophic  disturbance  (disease  in  the  gray  matter 
posterior  horns).  The  same  factors  are  said  by  some  writers  to 
use  cystitis,  ulcerations  in  the  bladder  or  urethra,  and  the  tendency 
cellulitis  or  phlegmon. 

Oourse  and  Prognosis. — ^The  onset  may  take  place  in  a  few  hours 
le  apoplectic  form),  or  in  several  days  to  a  week  (the  subacute  form). 
mr  stages  are  described,  which  however,  blend:  (a)  the  more  or  less 
ute  initial  stage;  (b)  the  advancing  degeneration;  (c)  the  restitviion; 
id  (d)  the  stationary  (residual  or  chronic)  stage.  Complete  para- 
egia  and  anaesthesia  may  persist,  but  more  often  sensation  returns 
ter  some  weeks,  while  movement  returns  far  more  slowly  and  incom- 
etely,  usually  with  some  residual  spastic  paraplegia.  Contractures 
ay  develop,  especially  in  the  adductors  and  the  knee  flexors,  in  which 
se  the  prognosis  is  particularly  unfavorable,  for  profound  disease  is 
dicated.  Contractures,  muscular  contractions,  and  increased  re- 
sxes  are  caused  by  secondary  degeneration.  The  immediate  outlook 
myelitis  is  always  uncertain,  and  ultimate  recovery  is  usually  incom- 
ete;  it  depends  (a)  on  the  etiology,  the  prognosis  being  best  (Oppen- 
am)  in  acute  infections;  (6) on  the  intensity  of  inflammation;  (c)  on  its 
insverse  or  vertical  dimensions,  and  (d)  on  the  rapidity  or  tardiness 

signs  of  improvement.  Complete  recovery  in  mild  circumscribed 
rms  is  barely  possible,  since  indirect  symptoms,  due  to  collateral 
lema  may  disappear.  Death  results  from  extension  to  the  medulla 
Gtusing  slow  pulse,  and  vomiting),  phrenic  nerve  phenomena,  and 
psis  following  cystitis,  pyelitis,  or  pyelonephritis.  A  form  of  recur- 
at  myelitis  is  said  to  exist  (my elite  d  rechutes). 

Diagnosis. — The  early  onset  of  structural  cord  symptoms,  as  reten- 
m  of  urine,  followed  by  paraplegia  and  by  anaesthesia,  is  especially 
Ipiificant  after  acute  infections.  Very  rarely  is  there  local  tenderness. 
ie  upper  level  of  the  myelitis  corresponds  to  that  of  the  paralysis  or 
leesthesia.  The  lower  level  may  be  determined  by  the  condition  of 
e  reflex  centres.  Application  of  a  weak  faradic  current  shows  to 
lat  extent  the  gray  matter  is  involved.  Anterior  poliomyelitut  (q.t\) 
>es  not  involve  sensation,  and  but  rarely  extends  back  of  the  anterior 
>ms.  Compression  by  caries,  or  cancer  usually  causes  local  vertebral 
^nges  and  root  symptoms  precede  cord  symptoms.  The  so-called 
phUitic  myelitis  is  usually  ischcemic  myelomalacia;  it  begins  acutely 

subacutely  without  pain,  and  is  rarely  relieved  by  antisyphilitic 
Knedies.  Hemorrhage  in  the  cord  produces  most  sudden  symptoms, 
id  acute  spinal  pain  without  prodromes;  a  precipitate  onset  may 
Use  confusion  instead  of  being  of  diagnostic  value,  in  case  of  apoplec- 
•  myelitis.  For  differentiation  from  Landry *s  paralysis,  see  page 
02,  and  from  mtdtiple  neuritis,  see  page  11 45.  Meningeal  hcinorrhage 
^d  meningitis  produce  unmistakable  root  symptoms.  Abscess  of  the 
^dis  rare,  for  few  more  than  a  dozen  cases  are  reported;   its  symp- 
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toms  are  essentially  tiiose  of  myelitis^  plus  meningeal  sympton 
Hysterical  paraplegia  has  a  psychical  etiology^;  it  is  cbaractcriiett  I 
other  stigmata  of  hysteria,  motiveless  variability  of  the  sj^mptoa 
little  myotatk-  irritability,  little  extensor  spasm  (and  then  Iwih  Iq 
move  together  when  one  spasmodically  extended  leg  is  lifted); 
by  incontinence  of  urine  or  faeces,  no  trophic  changes,  no  cysdris,  i 
reaction  of  degeneration,  and  no  decubitus* 

Gower 's  scheme  for  diagnosis  from  the  method  of  an^ei  is  hcregiv 


Dl8EAfiE. 


Onset. 


Pressure 

and 
Growtks. 


SudcJeu  (few  miiiutei^. 
Aeute  (few  hours  or  days;. 
Subacute  (1  to  6  weelw). 
■  Subehronip  (6  weeks  to  i^  months). 
ClirtJiiic  (iimw  than  5  rnortthij). 


V  ll^CUllLT  U 

V  tiiAjuunifttiitti 
Degrnemtbn. 


In  the  chronic  siatjc  the  diaguosLs  of  what  has  gone  before  mustl 
uncertain,  unless  the  history  is  most  definite;  the  diagnosis  is  asuaf 
provisional,  and  atypical  cervical  pachymeningitis,  tumors,  ami 
often  multiple  sclerosis  of  the  spinal  type,  should  be  eonsidere«l. 

Treatment. — ^I'his  is  symptomatic    In  the  acute  statje,  the  iri4ifl 
tions  are  ia)  absolute  rest  in  bed  for  at  least  two  weeks,  keeping l' 
patient  on  one  side  or  on  the  face,  with  possibly  local  ai* 
bloofl  and  local  warmth.    Bhsters  should  be  avoided  \vs\  t! 
into  decubitus,  (6)  Gowers recommends  spt.  etheris  nitrosi  withfiigitii 
to  equalize  the  circulation  and  promote  diuresis,     (c)  When  hrni^ 
rhagic  myelitis  is  suspected  ergotin  (grs,  iij  to  v)  may  be  given  th 
times  daily*     (d)  Mercury  and  iodides  are  usually  without  etftHll 
syphilitic    myelitis    (softening)    or    are    possibly    directly   injuria 
although  some  rationally  recommend  their  use  unless  unfavori 
effects  appear,     {e)  Care  of  the  skin  is  necessarj'.    Though  bed-.< 
may  be  tropliic,  practical  experience  shows  that  care  greatly  reilufl 
their  fretjuency  and  extension.     Pressure  and  heat  should  l>e  avoid 
by  change  of  posture,  by  use  of  rubber  cushions,  soft  thick  pad^i 
cotton  or  the  water  bed.    As  in  typhoid,  the  use  of  two  bed<  is  vi 
beneficial,  and  the  sheets  should  be  stretched  smooth.     Alcohol 
are  antiseptic  and  harden  the  skin.    Moisture  and  filth  are  rutht  d* 
gerous;    the  Ixjwels  should  be  irrigated  if  they  move  irivoluntin 
incontinence  of  urine  is  more  dangerous,  especially  in  women;  hi 
urinals,  if  left  between  the  legs,  may  cau.se  equal  damage;  the  i 
should  be  gathered  in  bags  of  oiled  silk  filled  with  cotton;  in  wan 
mild  antiseptic  gauze  should  be  disposed  about  the  genitalia* 
author  has  used  successfully  the  ruliber  dam  used  by  Dr.  Murf)bTi 
laparotomies,  by  spreading  it  over  the  sacrum  and  buttocks  after  f«Jt 
fully  cleansing  and  drying  the  skin  and  washing  it  with  ether.  Mtf 
applying  the  dam.    (/)  Care  of  bladder  is  im|)erative.    (^ 
in  most  case^  in  which  the  catheter  is  used,  or  in  whicli 
tinence  with  retention;   residual  urine  is  easily  infected,  probably' 
infection  ascending  the  dribbling,  patent  urethra;   the  urethra  "^^^^ 
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5  irrigated  before  the  absolutely  clean  catheter  is  introduced;  lavage 
ith  Thiersch's  solution  in  cystitis  with  retention  or  incontinence, 
id  grs.  V  to  X,  each  of  urotropin  and  salol  t.i.d.  are  indicated,  {g) 
he  paralyzed  muscles  should  be  gently  massaged  from  the  very  onset. 
In  the  svbacvie  or  chronic  stage,  tonics,  massage  after  four  weeks, 
ild  faradism  of  the  muscles  of  the  bladder  and  rectum  (not  those  of 
e  cord,  and  only  when  there  is  muscular  wasting  or  incontinence) 
e  indicated.  Bruns  considers  spinal  galvanization  most  efficacious. 
>ntractures  are  modified  or  prevented  by  warm  baths  and  massage. 
ot  baths  are  directly  dangerous. 


n.  Acute  Multiple  Disseminated  Myelitis. 

This  aflFection  is  relatively  infrequent,  although  of  late  more  cases 
Pe  reported.  It  is  usually  subacute  in  onset;  foci  develop  irregularly, 
>gether  or  successively  in  diflFerent  parts  of  the  cord  or  perhaps  of  the 
>^n  {disseminated  encephalomyelUis),  with  acute  ataxia,  scanning 
>«ech,  dysarthria,  tremor,  nystagmus,  optic  neuritis,  spasticity,  or 
eakness  of  the  limbs.  Sensation  and  the  sphincters  are  usually  not 
lected.  The  clinical  picture  is  necessarily  irregular,  because  the  inflam- 
mation may  occur  anywhere;  von  Leyden  distinguishes  (a)  the  atactic, 
^d  (6)  the  paraplegic  form.  A  myelitis  which  spreads  after  the  first 
i^o  or  three  days  is  of  the  disseminated  type,  and  may  be  fatal  in  a 
'W  days  to  a  few  weeks;  though  it  was  once  thought  very  fatal,  num- 
^w  of  recoveries  have  been  reported  lately.  Treatment  is  as  in  the 
^te  transverse  variety. 


m.  Ohronic  Myelitis. 

This  may  be  the  stationary  stage  of  a  passed  acute  myelitis,  or  in 
"^  rare  cases,  myelitis  may  be  chronic  from  the  beginning,  i.e.,  it 
"^y  have  a  gradual  onset  and  slow  progression.  Many  deny  the 
^istence  of  this  form  and  classify  it  under  the  paraplegic  state,  mul- 
^0e  sclerosis,  or  chronic  system-disease.  If  myelitis,  chronic  from  the 
^>iset,  is  to  be  recognized,  its  symptoms  differ  from  the  acute  form  only 
<>'  chiefly  in  the  mode  of  onset. 


IV.  Acute  Poliomyelitis  of  Children. 

Acute  poliomyelitis,  also  known  as  atrophic  paralysis,  was  first 
•ascribed  clinically  by  v.  Heine  (1840),  and  pathologically  by  Cornil 
(1863),  although  Provost  and  Vulpian  (1865)  first  accurately  defined 
Ute  changes  in  the  ganglionic  cells  of  the  anterior  horn.  The  famous 
^tribution  of  Charcot  and  JoflFroy  (1870)  fixed  the  trophic  relation 
i  the  special  cells  involved  to  the  atrophy  of  the  nerves  and  muscles 
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supplied,  and  stated  that  the  disease  wtis  due  to  priman*  iDllaiiu 
of  the  cells  themselves.  Archambault  and  Damaschinu  foiiTjil  tl 
mary  inflammation  in  the  vessels  (interstitial  myelitis). 

Defimtion. — An  acute,  probably  imiependent,  infeetiun,  rnaraf 
ized  palliotogic  ally  by  acute  myelitis  of  the  anterior  horns,  and  clinirttllyj 
by  the  incidence  in  children  of  an  acute  flaccid  paralvitis  mt\\  wastingl 
in  the  muscles,  loss  of  reflexes,  the  reaction  of  degeinnitloji  junj  | 
contractures. 

Etiology*— In  some  statistics  it  constitutes  as  high  as  >  per  ten!! 
the  diseases  of  childhood. 

K  A(f(\ — The  disease  largely  occurs  between  the  first  and  fourtli 
years  of  life  (mostly  in  the  second  and  third);  GO  per  cent.  Df  ra 
occur  in  the  first  three  years,  and  it  is  ten  times  as  frecjiient  in  the  ftriij 
decade  as  in  all  the  others.  Its  occurrence  in  youth  is  difficult  to ex|>laifl 
although  Lange  refers  it  to  functional  activity  of  the  cord,  ils  leunuiij 
to  walk,  etc.  It  has  no  causal  connection  with  dentition,  as  Unde 
wood  thought,  although  often  synchronous  with  it. 

2.  It  may  follow  such  infniions  as  measles  or  scarlatina,  and  Miiril 
thinks  that  it  may  result  from  many  others,  (infectiom^  innr 
In  some  localities  it  has  occurred  as  an  independent  efHi 
Caverly's  series  of  140  in  Vermont,  or  Medin's  series  of  44  in  Swden 
Alice  Woods  describes  an  epidemic  of  liO  to  70  cases  in  San  Francis 
in  May  and  June,  190L 

3.  Eighty  per  cent,  of  cases  oecurs  in  the  summer  mm\th> 
Cold  and  trauma  are  improbable  factors.     Sex  is  of  no  im. 
save  after  the  tenth  vear,  when  the  disease  is  almost  entirelv  confine 
to  males  idowers). 

Pathology.— The  afl'ection  is  called  poliomyelitis  (Kussmauh,  h4«<**u 
it  is  an  Inflammation  of  the  anterior  gray  matter,  which  is  si 
the  central  arteries  of  the  anterior  median  artery  of  the  anlrr    : 
tudinal  fissure.    A  single  vessel  does  not  supply  all  the  amerior  p*i 
matter,  but  branches  up  and  dow^n,  supplying  a  cylindrical  vertir 
area  which  measures  two  inches  or  more;   this  is  the  usual  dirnfiiao 
of  a  poliomyelitic  focus.     The  inflammation  may  extend  soracwlu 
back  of  the  anterior  honis  into  the  white  matter  of  the  antero-Uten 
columns.     Fresh  cases  are  rarely  seen,  since  death  is  unusual:  ttil 
naked  eye,  the  focus  is  red,  soft,  juts  above  the  cut  section  and  i.^  roo 
confined  to  the  anterior  horn,  i,e,,  it  invohes  the  beginning  of  th 
second  (or  lower)  motor  neurone.    Microscopically,  the  lesion  isinftiii 
mation  in  and  about  the  vessels  above  nanie<b  in  the  anterior  rooU 
and  in  the  vessels  even  before  they  enter  the  cord.     The  ves^el^  i 
engorged;  their  perivascular  spaces  are  full  of  cells  an<^ 
there  is  exudation  of  red  and  white  cells  with  actual  heni 
severe  cases,  as  shown  by  blood  pigment;    the  ganglion  celb  in  liw 
anterior    horn    are    swollen,    glistening,    granular,    pale,    dii<t**nd^l,| 
decreased  in  number,  and  surrounded  by  leukocytes;  their  dendrite 
may  shrink,  their  nuclei  disappear,  or  the  whole  cell  m.r 
while  here  and  there  some  cells  escape;   no  ilefinite  cell 
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e  the  process  depends  solely  on  the  vessel  aflFeeted.  The  involve- 
it  is  sometimes  bilateral,  and  in  severe  cases  is  distributed  through 
ral  segments,  especially  in  the  lumbar  cord.  As  may  easily  be 
cipated,  disease  in  the  trophic  cells  of  the  lower  motor  neurone  must 
oUowed  by  degeneration  of  their  axis  cylinders,  nerve  roots,  peri- 
ral  nerves  and  muscles  (which  become  granular,  fatty,  and  later 
irated).  In  old  cases,  macroscopic  inspection  shows  shrinking  of 
anterior  horns,  perhaps  also  of  the  contiguous  white  matter,  with 

of  diflFerentiation  between  the  gray  and  white  matter.  Micro- 
dcally,  the  (formerly  inflamed)  vessels  are  thickened  and  pig- 
ited ;  groups  of  ganglion  cells  have  disappeared,  and  their  nerve  fibers 
degenerated  or  wholly  wasted,  which  led  Charcot  to  hold  that  the 
',es3  was  essentially  in  the  ganglionic  cells,  but  the  connective 
le  also  is  rich  in  cells  and  stains  deeply  with  carmine,  because  it  is 
ker  than  normal;  in  other  words,  a  cicatrix  remains  from  the  pri- 
y  inflammation.  In  severe  cases,  identical  changes  have  been 
id  in  the  medulla,  pons,  and  centrum  ovale.  Acute  poliomyelitis 
jrs  from  acute  myelitis  and  disseminated  myelitis  only  in  its  locali- 
>n,  for  which  there  is  no  universally  accepted  reason;  the  gray 
stance  is  more  vascular,  and  Lamy's  experiments,  in  which  he 
cted  powder  into  the  abdominal  aorta,  always  showed  embolic 
sning  of  the  gray  matter  first. 

Txnptoms. — There  are  three  clinical  periods:  1.  The  acute  stage 
luding  prodromes) :  2.  The  stage  of  diffuse  paralysis,  when  degen- 
ion  appears  and  regeneration  occurs:  3.  The  stationary  stage, 
I  some  improvement  and  determination  of  the  paralysis  to  given 
ips  of  muscles. 

The  Acute  Stage. — The  typical  onset  is  acute,  appearing  in  a 
d  previously  well,  with  fever  (75  per  cent.),  often  with  vomiting, 
lache,  somnolence,  and  sometimes  with  convulsions  or  coma, 
ch  are  followed  by  a  sudden  complete  and  flaccid  paralysis  in  one 
)  or  more  than  one  limb;  it  corresponds  to  the  acute  inflammation 
le  anterior  horn.  The  fever  averages  101°,  may  reach  105°  or  more, 
lasts  about  24  hours.  Convulsions  are  not  as  common  as  in  the 
bral  type;  they  occur  mostly  in  younger  subjects  and  are  attributed 
laps  to  teething,  which  was  once  thought  the  cause  of  the  paralysis. 
J  simple  motor  paralysis  usually  reaches  its  maximum  in  twenty- 
•  to  forty-eight  hours;  it  is  not  progressive;  its  distribution  will  be 
ttdered  under  the  next  stage.  In  some  cases  prodromata  exist, 
ch  are  not  characteristic;  they  are  malaise,  anorexia,  pain  in  the 
k and  limbs  or  diarrhoea;  their  average  duration  is  one  to  two  days. 
usual  variations  in  the  onset  are  possible;  the  fever  may  last  one 
;wo  weeks  before  the  paralysis  develops,  it  may  he  short,  lasting 
a  few  hours  only,  or  may  be  absent  throughout  the  entire  course, 
i  paralysis  may  develop  during  the  night.  Abortive  cases  are  most 
optional  and  are  probably  often  due  to  neuritis;  the  j)aralysis  may 
)W  some  acute  infection,  as  measles  or  scarlatina.  Sometimes  par- 
is  is  not  noticed  for  a  longtime,  until,  for  example,  the  child  fails 
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to  walk.    In  some  easels  pain  is  the  first  symptom  in  older  cliildrenr] 
and  h  referred  to  the  back  or  extremities.    Convulsions  involve  princi- 
pally the  extremities,  and  sometimes  occur  in  the  form  of  clonic  \mm\i- 


iar  contractions;   Strumpell   observed  them  for  more  than  a  month  J 
rheaiuatism. 


before    the    paralysis    developed.     The    onset    may    si rnulnte  acute' 


2.  The  Stage  of  Degeneration. — This  results  from  localis&ation  in  tb 
anterior  horn,  which  produces  (a)  paralysis,  (b)  disturbed  nutritioti,  ((j)j 
vasomotor  changes  and  id)  loss  of  reflexes,     (a)  The  paralysis  is  mom 
only;    it  is  sudden,  complete,  flaccid  and  nonprogressive;   though  atj 
first  diffuse,  it  usually  regresses,  although  incompletely,  leaving  sow 
permanent  paralysis.      Gtneral  localization,  according  to  Stan's  conM 
bined  statistics  of  alvout  fR)0  cases  gives:    (i)  Paralysis,  most  frei|ueijllf 
of  one  leg,  then  (ii)  of  l*oth  legs,  and  (iii)and  (iv)  of  all  four  limhsorofl 
one  arm  (with  equal  frequency),  (v)  of  arm  and  leg  of  same  side  \spii] 
hemiplegia),  (vi)  of  arm  with  opposite  leg  (crossed  or  altemniifl 
paralysis),  (vii)  of  three  limbs,  and  least  often,  fviii)  of  both  i\miA 
The  trunk  muscles  may  be  involved »  but  the  cranial  nerves  are  alniosl 
always  exempt,  save  in  severe  and  diffuse  foci.    The  bladder  is  ii5udl| 
unaffected,  except  in  the  early  stage,  from  general  toxa?n»ia,  or  ta  seri'fl 
cases.     As  to  its  special  localization,  the  leg  is  paralyzed  in  75  percent 
of  cases  (E.  Reniak);  in  one  form,  the  lasting  paralysis  affect.^  thi 
quadriceps  femoris  with  the   adductors    (upper  lumbar  lesion),  iMift 
the  sartorius  is  not  involved;   in  another  form,  the  muscles  below ibe 
knee  su]>plied   by  the  peroneal  nerve,  are  involved,  as  the  dbiaijip 
anticus,  extensor digitorum  communis, ext.longus  or  bre vis, ext.httliudi 
longus,  peronei  (lower  lumbar  and  upper  sacral  lesion)  of  which  some  1 
muscles  may  escape  as  the  tibialis  ant.,  since  total  paralysis  h  t^A 
If  both  legs  are  involved,  the  paral}'sis  is  rarely  symmetrical    Polio 
myelitis  usually  involves  several  segments,  because  of  the  arteriabii^ 
tribution.     The  arm  is  paralyzed  in  25  per  cent.,  chiefly  in  the  form  ^J 
the  combined   shoulder  paralysis  of   Remak,  involving  the  dclfoja 
(sometimes  alone),  biceps,  brachialis,  supinator  longus  with  the^upr**] 
and  infra-spinatus  and  teretes  (lesion  in  upper  cervical  enlargfni<?oti 
fifth  to  sixth  segments);  in  some  case^  the  forearm  type  may  l>e  s^^tt 
with  involvement  of  the  flexors  or  possibly  of  the  extensors,  while  thej 
supinator  longus  often   escapes  (lower  cervical  lesion,  seventh  aD«ll 
eighth  segments).     The  trunk  or  neck  muscles  usually  show  inipn^^"^ 
ment  in  this  stage,    (h)  As  to  difthtrbed  nutrition,  the   muscles  una  I 
nerves  corresponding  to  the  level  of  the  poliomyelitis  r     '  "     Ifgeiifratf  f 
as  shown  by  early  reaction  of  degeneration  and   '  -  itlrfijihr 

The  reaction  of  degeneration  consists  of  failure  of  the  nerve  and  mtiM^^*| 
to  respond  to  the  faradic  current  and  usually  appears  in  one  or  t«?<»j 
weeks  (Duchenne)  or  rarely  earlier;  it  also  includes  a  lack  of  respoi>se| 
of  the  nerve  to  the  galvanic  current,  and  finally  too  pron 
of  the  muscles  to  the  galvanic  current  and  more  quickly  i 
than  to  the  negative  pole;  this  latter  reaction  last^  for  two,ihre**of  ^iv  i 
months  and  then  gradually  disappears  in  a  year  or  twf>      Mi.  inlnrl 
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atrophy  may  be  apparent  in  two  weeks  and  is  more  clearly  seen  in  the 
arm  than  in  the  leg  or  trunk,  whose  adipose  deposit  may  obscure  it. 
Fibrillary  contractions  are  rather  frequent.  The  wasted  flaccid  mem- 
ber hangs  and  swings  in  a  lifeless  fashion,  (c)  Vasomotor  paralysis 
causes  the  low  temperature  (1  to  even  10°  below  normal)  and  the  livid 
cyanotic  or  sometimes  clammy  skin,  (d)  The  skin  and  tendon  reflexes 
are  abolished  in  the  limb  at  first;  the  skin  reflexes  usually  return 
later.  The  sphincters  are  almost  always  intact  and  sensation  is  very 
rarely  affected.    True  tr6phic  changes  are  almost  unknown. 

3.  Stationary,  Ohronic,  Residual  Stage.— Some    improvement   may 

occur,  but  this  stage  is  generally  marked  (a)  by  accentuation  of  muS" 

cular  atrophy,  connective  and  sometimes  adipose  tissue  replacing  the 

contractile  substance;  it  is  most  marked  in  the  legs  in  old  cases,  and 

involves  also  the  nerves,  arteries,  and  tendons,    (b)  The  bones  become 

thin,  flexible,  friable,  arrested  in  development  and  therefore  shorter, 

since  the  bone  cortex  wastes  and  its  medulla  becomes  more  spongy; 

scoliosis  may  result,    (c)  There  may  be  pronounced  vasomotor  lividity. 

(d)  In  the  joints,  nodules  may  appear  as  in  cerebral  hemiplegia;  the 

joint  structures  are  relaxed,  and  the  '* flail  joint"  may  develop  with 

luxation  or  subluxation,     (c)  Contractures  are  due  principally  to  the 

mechanical  influence  of  the  unopposed  antagonist  muscles  on  the 

posture  of  the  joint;  if  all  the  muscles  are  paralyzed  they  sometimes 

i-esult  from  static  causes,  as  from  standing  or  attempting  to  walk,  i.  e., 

from  neglect;  trauma  and  malposition  of  the  luxated  joints  or  tendons 

may  also  cause  contracture  or  actual  deformity;  the  arm,  the  shoulder, 

'wrist  and  fingers  are  usually  flexed  and  the  elbow  usually   escapes 

mvolvement.  In  the  leg,  deformity  (pes  equinovarus)  is  more  common 

than  in  the  arm. 

Diagnosis. — ^The  initial  vomiting,  fever  or  convulsions  are  usually 
misinterpreted  until  the  diffuse  purely  motor  paralysis  appears,  and 
consequently,  the  physician  is  unjustly  blamed  for  what  he  cannot 
anticipate.  The  age,  acute  paralysis,  rapid  atrophy,  reaction  of  degen- 
eration and  loss  of  reflexes  are  positive  diagnostics,  together  with  the 
absence  of  sensory  and  sphincter  disturbance.  Bedsores  **  practically 
never  develop.'' 

Differentiation. — (a)  The  various  forms  of  muscvlar  atrophy  in 
children  are  gradual  in  onset,  progressive,  symmetrical,  and  often 
familial.  The  atrophy  precedes  and  exceeds  paralysis,  and  there  is  no 
arrest  in  development.  The  neural  progressive  muscular  atrophy  of 
Hoffmann,  due  to  disease  of  the  nerves  or  nerve  roots,  may  produce 
paralysis,  atrophy  and  the  reaction  of  degeneration,  but  the  affection  is 
progressive,  familial  and  involves  sensation,  ib)  Birth  palsies  are 
distinguishabfe  by  their  history,  and  more  favorable  course,  (c)  MuU 
tiple  neuritis  (q.v,)  has  several  distinctive  features.  Poliomyelitis  is  due 
to  a  local  inflammation,  is  unilateral  and  spinal  in  type — or  if  bilateral, 
it  is  asymmetrical.  Multiple  neuritis  is  h[rinatogenous  and  toxic,  and 
therefore  affects  the  spinal,  and  often  the  cranial  nerves  symmetrically 
and  bilaterally,  and  usually  involves  the  arms  and  legs;  ataxia,  sensory 
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rlisturbance  and  local  teiiderne.ss  over  the  nerve  trunks  are  comn 
its  onset  is  more  siibaciite  and  convulsions  are  rare;    the  reaction « 
degeneration  is  less  intense  and  the  issue  is  much   more  favoraM* 

(d)  The  cerebral  pahle.^  of  children  iq,  v,  for  table)  affect  the  upp< 
motor  neurone  and  therefore  never  produce  marked  degeneriiti' 
atrophy,  or  loss  of  faradic  irritability.  Its  hemiplegic  form  involri 
the  face  and  its  paraplegic  form  is  spastic.  Disturbance  of  the  intelle^ 
focal  or  general  convulsions  and  heniichorea  are  common,  hi  rm 
cases,  the  cerebral  and  spinal  forms  of  infantile  paralysis  may  ci>exi si 

(e)  Mi/elitw  also  begins  acutely,  but  usually  in  older  subjects*  Pnliu 
myelitis  mav  l>e  confused  only  when  it  is  bilateral,  located  in  the  cer 
vical  or  hi m liar  enlargement,  when  sensory  changes  occur  (2  pero^at^^ 
when  the  sphincters  are  involved  or  when  the  poliomyelitis  rejiches 
back  into  the  white  matter,  producing  a  flaccid  afropliic  paralysis  of 
an  arm  and  a  spastic  paresis  of  the  leg,  the  latter  of  which  in  only 
transitory.     Bed-sores,  wdiich  are  common  in  myelitis,  are  "alinost 
unknown"  in  poliomyelitis,     {/)  Painful  affections  causing  immobility 
of  a  joint,  hip-joint  disease,  Parrot's  syphilitic   pseudoparalysis  aiid 
infantile  scur\'y  bear  a  superfit^ial  resemblance  to  poliomyelitis.   Dif- 
ferentiation is  easy.    Westphal  noterl  that  in  the  new^-born  the  eleH'triml 
reaction   normally  reseml^les  that  of  the  reaction   of  degeneration. 
if/)  Hysterical    rontractures,    sometimes    with    atrophy,     ili>ap|>nr 
under  aiiicsthe.sia  and  show  no  reaction  of  degeneration. 

Prognosis. — (1)  Regarding  life;  there  is  little  danger  after  \k 
fever  subsides;  life  is  very  rarely  threatened  from  extension  to  thr 
medulla  oblongata.  In  exceptional  cases,  death  may  result  from 
antecedent  pneumonia.  (2)  Regarding  rr/(7p.vr.v;  second  attarb 
almost  never  occur,  (3)  Regarding  recover g;  improvement  l^  the 
rule.  The  diffuse  initial  paralysis  usually  becomes  localized,  but 
complete  recovery  is  so  lafrecjuent  that  it  may  be  disregarde<l.  A 
localized  initial  paralysis  may  show  but  little  improvemenl,  and  an 
extensive  initial  paralysis  may  diminish  greatly.  A  definite  propiosi* 
of  the  ultimate  extent  of  the  paralysis  cannot  be  made  for  two  weeks 
and  then  only  by  the  electrical  examination*  Muscles  which  show 
uo  reaction  of  degeneration  after  fourteen  days  will  probably  reeovcf; 
those  showing  slight  loss  of  faradic  irritability  will  recover  in  greil 
part;  after  six  weeks  only  those  muscles  are  paralyzed  which  will 
remain  paralyzed;  if  there  is  no  recovery  in  three  months  d^^^re  will 
be  none  or  it  wull  be  slight* 

Treatment. — In  the  acute  jtiage  rest,  a  light  dietjaxati  "' 

etics  and  diuretics  are  indicated.    After  the  fever,  the  p;i.  i^" 

be  kept  in  bed  for  wTeks,  and  should  be  given  luke  warm  Lwiti*-'*' 
Electricity  is  contra-indicated.  As  the  paralysis  begiu^  to  rea'dcr* 
fuller  diet  and  careful  passive  movements  are  beneficial.  In  tto 
chronic  sfaiionarg  atage,  with  its  inevitable  and  permanent  paratysi-S 
fresh  air  and  lil>eral  nourishment  are  important.  Proof  is  laMrki«|f 
that  strychnine  is  valualile,  but  it  probably  is  because  of  its  gei»rt«l 
tonic  action,  and  its  almost  specific  physiological  action  on  !h»*  ^'^•^"*'' 
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elements  of  the  cord.  It  should  be  given  three  or  four  weeks  after  the 
paralysis  becomes  stationary.  Full  doses  may  induce  muscular 
spasm,  pain  and  irritating  pareesthesia.  Electricity  cannot  restore 
totally  destroyed  tissue,  but  it  hastens  recovery  in  partial  lesions;  if 
applied  to  the  spine,  it  is  useless,  but  the  constant  stream  to  the  muscles 
and  the  faradic  current  to  the  skin  are  helpful.  Contractures  may  be 
modified  as  well  as  deformities  due  to  neglect,  to  which  gymnastic 
movements,  massage  and  orthopedic  apparatus  are  essential.  The 
child  should  be  kept  in  bed  for  a  long  period.  In  some  cases  tenotomy, 
arthrodesis  and  tendon  transplantation,  by  attaching  the  tendons  of 
sound  muscles  to  those  of  paralyzed  muscles  (Vulpius,  Nicolodoni) 
are  indicated.  Nerve  transplantation  is  in  its  infancy,  but  is  proving 
very  successful. 


V.  Acute  Poliomyelitis  in  Adults. 

This  is  rare  in  comparison  with  the  infantile  form.  It  was  estab- 
lished by  Vogt  in  1858,  Moritz  Meyer,  in  1861,  and  anatomically  by 
Gombault,  in  1873.  The  etiology  is  practically  the  same  as  that  of  the 
infantile  variety;  most  cases  occur  between  the  twentieth  and  thirtieth 
years.  The  symptoms  and  course  are  essentially  the  same,  with  the 
following  variations:  fever  is  almost  always  present,  which  with  the 
prodromes  lasts  longer  than  in  children;  it  often  lasts  a  week.  There 
is  the  same  flaccid  paralysis  with  atrophy  and  the  reaction  of  degenera- 
tion, but  it  regresses  less  and  results  less  frequently  in  contractures. 
The  types  of  Remak  are  more  clearly  developed  in  the  adult.  Pain  is 
a  more  prominent  symptom.  Friedlander  observed  mixed  cases  in 
which  there  was  early  although  transient  anaesthesia.  Though  the 
diagnosis  is  easy  in  children,  it  is  more  uncertain  in  adults,  chiefly 
because  multiple  neuritis  and  to  a  lesser  degree  myelitis  and  hsemato- 
myelia  are  more  diflBcult  to  exclude  but  in  all  three  affections  sensory 
alterations  are  usual. 


VI.  Subacute  and  Chronic  Poliomyelitis. 

Many  reported  cases  are  probably  multiple  neuritis,  although 
Oppenheim  has  published  perfectly  clear  cases.  Etiology. — Metallic 
poisons  and  syphilis  are  important  factors;  Pathologically ^  two  main 
types  are  distinguished;  in  the  larger  group  there  is  no  inflammation, 
but  rather  a  seemingly  primary  atrophy  of  the  ganglionic  cells,  which 
heightens  its  resemblance  to  spinal  progressive  muscular  atrophy, 
than  which,  however,  it  runs  a  more  rapid  course;  in  a  smaller  group 
of  cases  there  is  early  perivascular  exudation  in  the  anterior  horn  and 
later  sclerosis,  wherein  it  resembles  acute  poliomyelitis,  although  it  is 
slower  in  its  course.  The  anterior  roots  are  involved  and  in  most 
cases  there  is  degeneration  in  both  pyramidal  tracts,  possibly  also  in 
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the  posterior  columns  or  roots,  in  Clarke's  columns  or  rarely  in 
medulla.    The  course  is  gradual,  for  one  extremity  becomes  slo 
affected  (in  one  to  three  years),  sometimes  with  extension  to  oth 
after  months  or  years.    There  is  paresis  with  atrophy,  fibrillary  tremo) 
partial  or  complete  reaction  of  degeneration,  decrease  or  absence 
the  reflexes  and  normal  sensation  and  sphincters.     Life  is   mi 
immediately  threatened,  but  recovery  is  most  unlikely;   if  it  occ 
neuritis,  not  poliomyelitis,  is  probably  the  actual  lesion.    The  ultin 
outcome  is  unfavorable*     Difjtrtntiation  is,  as  follows;    (o)    Multi 
neuritis  (see  Acute  Pouomyelitis);     \b)  from    progressive  spi 
muscvlar  atrophy,  even  an  anatomical  differentiation   is   not 
made.    As  a  rule,  the  following  clinical  distinctions  hold;  in  proj^ 
sive  muscular  atropliy,  atrophy  precedes  an<l  exceeds   the  muscu 
weakness,  fiber  after  fiber  of  muscle  very  slowly  wastes,  the  atropb 
is  especially  marked  in  the  distal  parts  as  in  the  hands  and  finger« 
and  the  reaction  of  degeneration  is  usually  less  complete.    In  chroni* 
poliomyelitis,  atropliy  always  rapidly  follows  p  i     '  *  mM 

right  atrophy  (atrophie  en  7aa^se),  it  occurs  raort^ 
parts,  as  in  the  shoulder,  and  the  reaction  of  degeneration  is  markc^^nj, 
(c)  In  amyotrophic  lateral  sclerosis  the  paralysis  is  spaiittc  with  i 
creased   reflexes,   contractures   and    often    with    bulbar    sj^mptoi 
Treatment  is  the  same  as  that  of  the  chronic  stage  of  acute  poliom; 
h'tis, 

Vn.  Landry's  Paralysis. 


^ 


i 


Landry's  paralysis  (acute  ascending  or   centripetal  pa r?i lysis] 
described    by    Landry    and   independently  by   Kussmaul   in 
Landry's  description  included  live  cases  of  liis  own  and  five  oth* 
the  famous  Cuiier  died  of  this  disease,  in  1832.      Acute  ascei 
paralysis  is  a  symptom  complex  rather  than  a  disease  in  itself 
may  be  conveniently  classified  under  inflammatory  afft 
cord.     The  etiology  is  vague*     The  affection  occurs  mo  v..    .    ,^ 
twenty  and  forty  years  of  age  and  three  times  more  f recjuemly  in 
than  in  females.     It  has   followed  acute  infections,   as  dipbi 
typhoid,  influenza  or  variola  and  also  chronic  infections  as 
and  tuberculosis. 

Pathology. — In  the  early  and  in  many  recent  cases  no 
findings  existed,  and  on  this  Westphal    (1870)   founded   his 
criteria:    (a)  that  the  disease  is  a  progressive,  asi^ending  and  fina^^.^ 
fatal  affection  with    (h)  normal  electrical  reaction  and  (e)  negati< 
findings  at  autopsy.    Though  negative  findings  are  frr<|uent, 
cases  have  given  definite   though   vannng   po6ttDortcm   results, 
structureless  ejcudation  in   the   cord,   disseminated    foci    of  tnfli— 
mation  in  the  cord,  medulla  and  pons,  civ  rrmiBida^ 

tracts,  anterior  horns  and  in  the  spinal  and  rerpbrat 

peripheral  nerves.     By  some  writers  two  forms  are  li 
(a)  the  bulbar  or  medidlary  form,  in  which  sensation  and  eitmnt^i  rr-     '' 
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:Mions  are  normal^  and  (6)  the  peripheral  neuritic  form,  with  sensory 
cid  electrical  alteration.  The  parenchymatous  swelling  of  the  liver, 
3leen,  kidneys  and  lymphatics  indicates  a  general  infection  or  tox- 
snia.  Bacteriologically,  an  anthrax-like  bacillus  (Baumgarten),  the 
■3eumococcus,  typhoid  bacillus,  bacilli  in  all  the  peripheral  nerves 
cid  streptococci  ((Ettinger  and  Marinesco)  have  been  found. 

Symptoms. — The  onset  is  acute  with  short  prodromes,  as  head- 
3.d  back-ache,  muscular  spasms,  and  paraesthesia,  or  it  is  without 
r^)dromes.  Paralysis  usually  commences  in  one  foot,  then  in  the 
lier,  and  develops  in  the  legs,  thighs,  abdomen,  back,  arms,  even  in 
^  face  or  the  eyes,  possibly  with  optic  neuritis;  the  paralysis  is  pro- 
gressive and  ascending;  when  the  medulla  is  invaded,  dysarthria, 
"^sphagia  and  paralysis  of  the  tongue  occur  and  finally  death  results 
•"  respiratory  paralysis  or  in  atypical  cases  by  circulatory  paralysis. 
tie  proximal  parts  of  the  limbs  are  more  involved  than  the  distal  and 
laae  muscles  may  be  unaflFected.  Fever  is  usually  absent;  the  sen- 
rium,  sensation,  sphincters  and  electrical  reaction  are  usually  normal. 
b.ere  are  no  tremors,  no  twitchings,  no  convulsions,  no  contractures, 
>  trophic  disturbance.  The  reflexes  are  variable,  but  are  usually 
^creased  or  absent.  In  rare  cases  there  may  be  partial  reaction  of 
^generation  (which  usually  has  not  time  to  develop),  atrophy,  and 
oderate  disturbance  of  sensation  or  the  sphincters.  The  paralysis 
^B.y  be  of  the  descending  type,  in  which  event  the  bulbar  involvement 

fatal  before  the  paralysis  in  the  legs  is  well  developed. 

Oourse  and  Prognosis. — ^The  disease  lasts  two  or  three  days  to  one 
t*  two  weeks,  and  usually  terminates  with  a  respiratory  paralysis. 
^Ibar  symptoms  are  ominous,  but  not  necessarily  fatal.  The  central 
>nn  of  paralysis  is  fatal  and  the  peripheral  form  probably  includes 
^ost  of  the  recoveries.  In  rare  cases,  death  may  occur  in  a  few  hours 
^  only  after  months,  with  remissions  and  exacerbations.  In  the 
^  rarer  cases  of  recovery,  chronic  paralysis  of  some  part  may  re- 
^*in.  If  recovery  ensue,  the  paralysis  regresses  in  an  order  inverse  to 
^*tt  of  development.  A  diagnosis  is  usually  easily  made,  because  of 
^^  ascending  motor  paralysis  with  loss  of  reflexes  and  without  marked 
^utal,  sensory,  sphincter  or  electrical  alteration.  The  treatment  is 
*t  of  myelitis  or  multiple  neuritis.  Administration  of  strychnia  and 
*^er  stimulation  is  indicated  if  the  bulbar  symptoms  are  mianifested. 
'  X.  Greene  reports  a  case  which  was  kept  alive  by  artificial  respira- 
^ll  forty-one  days  after  respiratory  failure  set  in;  he  advises  calomel, 
clonic  flushings  and  oxygen  inhalations. 


MULTIPLE  SOLEROSIS. 

Insular  or  disseminated  sclerosis,  sclSrose  en  plaques  disseminies,  was 
•ascribed  pathologically  by  Cruveilhier  and  Cars  well  (1838) ;  Frerichs, 
^  1849,  made  the  first  diagnosis,  and  Charcot  (and  Vulpian),  in  1863-64, 
&ve  a  description  of  the  typical  case. 
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by  Strampeil  as  U  (b)  tbe  idea  that  chroiiic  intoxicatioiia  with  alcoiid. 
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Pathology*— MaeroscoptcmUT,  the  jdCiroCie  foci  are  t&aallr  m 
with  ea«e  ma  irregular  graTisb-red  areas  as  htrgt  ms  a  pea  or  walnat; 
fbev  are  multiple  <  numbering  eren  over  100)»  are  <&tfibiiled  H 
raodom  and  oecur  largeir  m  tkr  white  9vksUmee,  alibougti  ivccnf 
<^tudie^  hr  Oppenheim  and  Tarlor  hare  rereaJed  equal  m^veiacot 
of  the  gray  matter.  In  most  cases  their  distribution  is  etniro^fiml^ 
in  rarer  caaes  in  the  cord  alone,  and  most  rarelv  in  the  bfaio  only: 
the  brain  cortex  is  less  frequently  involred  than  the  eentmin  ot 
central  ganglia*  corpus  caUosum,  and  the  anterior  under  surface  of  I 
pons  and  the  cms.  The  medulla  is  quite  often  and  *' 
rarely  involved.  The  white  matter  in  the  cord  is  is 
affected  than  in  the  brain.  On  stetian,  the  focus  h  a  tr 
transparent,  is  fairly  well  demarked,  firm  save  in  the  h\ 
on  hardening  in  MuUer's  solution,  appears  tight  green,  while  the  i 
mal  tissue  is  a  darker  green  color.     Microscopic^"        '  lull 

siheaths  in  the  white  substance  are  thinner  or  abs*  .^h\ 

axis  cylinders  are  somewhat  wasttnl  and  at  timt^  varico?*e.  tbein 
markable  persistence,  first  noticed  by  Charcot,  causes  the  inc 
character  of  the  symptoms  and  the  usual  absence  of  a,%cendl 
descending  degenerations.      The  ganglion  cells  suffer 
and  pigaientation,  though  in  general  they  resist  the 
well.    The  foci  stain  deeply  ^ith  carmine,  are  not  sharfily  dem* 
from  the  healthy  tissue  and  show  corpora  amylacea,  gmniile-btari 
cells,  increase  of  the  fine  meshed  neuroglia  filiHls,  nucl<*ar  prolifonitw 
and  sometimes  Deiter's  cells.     In  contrast  wit! 
tioHH,  the  primary  clmnge  is  interstitial  with  se< 
nervous  tissue*     Some  pathologists,  as  Ribbert.see 
in  the  bloodvessels  of  early  cases,  as  arterial  lhronjtK»i- ,  lomnvt? 
exu*latii»u,  and  finally  neurogliar  proliferation;    this  theory  is 
ou.sly    opposed    by    Striimpell.      The    cerebral    neries  suffer   oM 
especially  the  cjptic  nerve,  in  which  proliferation  of  c*tmneftive  ti* 
is  followed  by  loss  of  the  medullary  sheaths,  while  the  axis  cvKd 
are  unaffected.    The  nuclei,  roots  and  nerve  trunks  of  tli 
sevcjijh  and  other  cranial  nerves  may  suffer  similar  a  I 
spinal    nerve  roots   are    not    infrequently  involved;     the  pcripl* 
nerves  have  not  been  systematically  studied. 

Symptoms* — The  clinical   picture  is  so  variable  that  a  M^^ 
tlescription  cannof  l>e  miide  to  cover  all  cases.     Tharrot**  de^'rip*^'* 
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uded  the  intention  tremor,  the  nystagmus,  scanning  speech,  motor 
ikness  and  rigidity,  and  apoplectic  insults,  although  he  recognized 
pieal  forms  (formes  frustes). 

.  Motor  Symptoms. — ^These  are  the  most  important,  (a)  Mus- 
If  weakness  is  very  common.  Paresis  is  more  frequent  than  paraly- 
and  the  gross  muscular  power  is  lessened,  though  rarely  abolished, 
*e  some  axis  cylinders  remain  intact.     The  movements  are  slow 

fatigue  rapidly  follows  their  repetition;  this  statement  applies  to 
ited  rather  than  to  synergistic  movements.  The  paresis  is  most 
arent  in  the  legs,  there  is  usually  some  in  the  arms,  and  frequently 
:e  in  the  musculature  of  the  eyes,  head  and  speech.  It  sometimes 
3  not  develop  until  late  in  the  disease,  may  at  no  time  be  conspicu- 

and  is  commonly  associated  with  increased  reflexes  and  spasticity. 
5  gait  is  spastic,  scuffling,  and  the  feet  seem  to  stick  to  the  ground; 
his  is  sometimes  added  a  cerebellar,  atactic  or  paretic  element, 
scular  atrophy  is  rare  but  may  result  from  an  atlventitious  focus 
he  anterior  horn.    The  electrical  reactions  are  practically  normal. 

Muscular  rigidity  is  the  most  frequent  finding,  is  referred  to 
sase  of  the  lateral  columns  and  is  most  developed  in  the  legs.  It 
reases  with  successive  movements;  for  example,  each  step  becomes 
re  stiff  in  walking.  It  is  sometimes  slight  in  degree,  and  amounts 
jr  to  a  sense  of  stiffness;  in  other  cases  the  spasticity  is  so  extreme, 
I  the  muscles  so  hard  that  the  limb  cannot  be  moved  even  with 
it  effort.    Contractures  develop,  which  usually  affect  the  adductors 

extensors  first  and  the  flexors  later,  and  draw  the  heels  up  to  the 
tocks.  Contractures  often  affect  the  muscles  of  the  neck,  (c) 
mar  is  one  of  the  most  striking  phases  of  the  disease,  being  present 
5  per  cent,  of  cases.  It  is  caused  as  is  the  paresis,  by  the  loss  of  the 
luUary  sheaths  (Charcot)  which  allows  diffusion  of  nerve  impulses, 
foci  in  the  pons  or  thalamus  (Erb),  or  by  lack  of  coordination 
ween  antagonistic  muscles  (Striimpell,  v.  Leyden);  the  axis  cylinders 
tain  intact.  There  is  no  tremor  during  rest,  but  it  appears  when 
intary  efforts  are  attempted,  whence  the  name  intention  tremor: 
levelops  as  the  patient  reaches  for  an  object,  which  is  grasped 
y  after  jerking  and  unsuccessful  efforts.  The  hand  carrying  a 
M  of  water  to  the  mouth  shakes  so  much  that  all  the  water  may  be 
lied  by  the  rhythmic  tremor,  which  possesses  a  wide  range,  and 
urs  five  or  six  times  to  the  second.    It  is  apparent  in  the  head  when 

patient  sits,  because  the  muscles  of  the  neck  are  in  constant  action 
nipport  the  head;  it  disappears  in  the  recumbent  posture.  Similar 
tnor  occurs  in  the  face,  larynx,  trunk  or  legs  on  changing  posture,  as 
ng;  in  the  fingers,  it  produces  handwriting  which  becomes  more 
&tic  with  each  word  written;  and  in  the  thoracic  muscles,  it  causes  a 
cics  of  cog-wheel  respiration,  (rf)  Xystacpnus  occurs  in  oO  per  cent, 
cases,  and  is  elicited  by  having  the  patient  follow  with  his  eyes 

index  finger  when  moved  to  one  side  of  his  field  of  vision,  his  head 
mining  stationary.  His  eyes  show  short,  jerking  lateral  movements. 
«  most  common  on  lateral  or  vertical   movements.     Spontaneous 
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nystagmus  is  rarer,  as  nystagimK*i  on  attempting  to  focuit  the  ' 
must  be  remembered  that  it  may  occur  witliout  oj        '     'incase,  j 
general  weakness  or  eonvalest'enre.     There  is  nn>,  ^ry^ 

tion;  it  is  considereil  a  tremor  or  an  incoordination.  \e)  The  . 
scannimf  (54  per  ccjit.)  HyUablc  or  staccato \  it  is  .hIow,  ihodg 
unmodulated  and  sometimes  explosive,  especially  for  the  letters  e,  | 
and  d.  The  speech  muscles  become  fatiguetJ  easily  and  el 
sentence  is  often  elided;  the  sounds  are  often  na^ab  int* 
yawning  inspiration,  or  by  expiration  at  the  beginning  of  each  syiliil 
Leube  observed  a  tremor  of  the  vocal  cords,  which  os<'illated  ilui 
their  movement.  The  cause  of  the  peculiar  speech  is  not  clear:  it  i 
be  due  to  tremor,  or  ataxia  fronj  foci  iu  the  pons  cir  medulla. 
Paresh  of  the  eye  mit^clcft  (in  17  per  cent »  Uhthoff)  atfci*ts  the  tliir 
sixth  nerv^es,  convergence  or  associated  movements.  Aliout  50  prr  r« 
is  nuclear,  In  rare  cases  the  paralysis  is  progressive.  'I  maW* 
diplopia,  unefjual  pupils,  rlnthnjic  spontant*ous  wiilening  and  ruirrol 
ing  of  the  pupils  (luppus)  and  strabisnnis  are  less  conunfl 
Apoplectiform  .sctziin'^  (in  20  per  cent.)  develop  w^ithout  prti^ 
and  are  marked  by  partial,  rai'ely  by  complete  coma,  incr 
high  temperatui*e,  aphasia  and  hemiplegia,  which  IJ*  u.suaUy  1 
ami  Haccid,  rarely  enduring  or  spastic.  They  may  recur.  In 
cases  negative  pathological  firuihigs  exist,  but  Leube  and  I.eyd« 
them  to  acute  encephalomyelitis.  Though  usually  hemipleg 
may  exceptionally  produce  paraplegia,  hernia ua*sthesia  «r  tiU 
or  monoplegia.     Less  frequently,  unilateral  convulsion.^  o<*efir. 

2.  Sensory  Sjrmptoms. —These  are  less  frequent  (30  per  cent) 
important,  because  the  sensory  fibers  are  rriure  resistant  tu  <ii*»*^ 
although  they  are  rarely  wholly  absent.     Freud  found  sen^"''^  ^^^'^ 
toma  in  80  per  cent,  of  his  cases.    Subject ivvhj,  dull  pains,  f- 
vertigo,  the  importance  of  which  is  **  frequently  over* 
paroxysmal   nitKlerate   headache  are  frequent,  and   li 
crises,  girdle  sensation,  trigeminal  neuralgia,  pal|)itat]on  ami  < 
are  very  uncommon.     Ohjniivvly^  any  species  of  sen^tion 
involved,  especially  in  distal  parts  of  the  extremitiei*,  where  it  i^  i 
transient.    Ataxia  is  usually  referred  to  disease  ^      " 
or  sensory  tracts  of  tljc  pons  or  metJulla;   it  i^ 

of  cases  anrl  may  produce  a  t\T>ical  tumbling  eerebrlhir  pui* 

3.  Special  Senses. — The  optic  nerve  is  affected   in  45  p^  ^^^' 
usually  as  a  pallid  partial  atrophy  involving  its  lempoml  side,  iri ' 
often  as  neuritis  or  complete  atrophy  with  t  *lne^,    Thcci*^'^ 
is  more  conspicuous  pathologically  than  »  i  Orotic  DPttfB'** 
transient  and  runs  a  rapid  course;    in  the  mtijor> 

cases,  it  produces  central  scotomata,  although  at  iiiucs  a  uiui 
field  of  vision.    It  may  be  the  first  sign  of  the  dtsemse.    H* 
taste  may  be  affected* 

4.  PBychic&l   Symptoms. — Slight   mental    impairment    U 
the  patient  is  indifferent  and  singularly  compiacetu;  the  tnenw^J 
weak;  psychoses  are  rare.    CorapuUory  or  forced  limghini:  and  '  " 
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are  partly  without  motive  and  partly  emotional ;  they  are  sometimes 
irred  to  mental  alteration  but  probably  should  be  classed  among  the 
tor  symptoms  and  be  referred  like  the  analogous  compulsory  yawn- 
or  swallowing  to  lesions  in  the  medulla,  pons  or  crus. 
.  Bulbar  Sjrmptoms. — ^These  may,  in  rare  cases,  resemble  the 
iptoms  of  bulbar  palsy,  as  dysphagia,  anarthria,  and  tongue  atrophy. 
.  Reflexes. — ^The  tendon  reflexes  are  increased,  most  markedly  in 
legs.  The  patellars  are  exaggerated,  there  is  ankle  clonus,  and 
:ling  of  the  sole  produces  dorsal  flexion  instead  of  the  normal  plantar 
ion  of  the  foot  (Babinsky's  sign)  showing  disease  of  the  pyramidal 
rts.  The  skin  reflexes  are  usually  said  to  be  normal,  but  Striimpell 
nd  the  abdominal  reflexes  absent  in  70  per  cent,  of  his  cases.  The 
)illary  reflexes  are  usually  normal  or  but  slightly  slow. 
.  Sphincters. — Lasting  or  severe  symptoms  in  the  bladder  or  rectum 
uncommon,  though  slight  disturbance  and  weakness  occur  in  most 
BS.  The  bladder  is  often  hypertonic  and  irritation  is  frequent.  The 
iial  power  is  variable. 

.  Trophic  Sjrmptoms. — ^These  are  rare;  they  consist  of  skin  erup- 
is,  oedema,  low  temperature,  sweating,  chronic  arthritis  and  ery- 
)melalgia. 

^urse  and  Prognosis. — ^The  onset  is  usually  gradual;  the  spinal 
iptoms  are  most  prominent  and  in  most  cases  the  weakness  in  the 
appears  first  and  for  a  long  time  is  hard  to  interpret;  it  occurs 
lout  pronounced  sensory  symptoms,  bladder  disorder  or  atrophy, 
letimes  the  onset  is  acute,  with  loss  of  consciousness,  transient 
diplegia,  vertigo,  headache,  eye  symptoms,  vomiting  and  optic 
ritis.  In  the  average  case  the  leg  paralysis  is  followed  by  scanning 
ech,  nystagmus,  and  tremor,  which  covers  a  chronic  course  averag- 
three  to  six,  or  in  some  cases  even  more  than  twenty  years.  A 
id  course,  as  twenty-three  months,  may  occur  in  the  bulbar  form, 
e  symptoms  remit  and  recur.  Progression  to  a  fatal  ending  is 
vitable.  Charcot  distinguished  three  stages  (a)  the  period  from  the 
^lopment  of  the  first  symptoms  to  the  tremor  and  paresis,  (b)  the 
lod  in  which  the  patient  is  bed-ridden,  and  (c)  the  terminal  stage  with 
Qentia,  decubitus,  sphincter  paralysis,  cystitis  and  septicopyivmia. 
)iagnosis. — ^The  typical  case  is  unmistakable,  because  of  the  cardi- 
symptoms,  which  consist  of  (1)  intention  tremor;  (2)  spastic 
esis;  (3)  nystagmus;  (4)  scanning  speech;  (5)  ataxia;  (6) 
reased  reflexes;  (7)  optic  atrophy;  (S)  the  slow,  uneven  course 
li  remissions  and  recurrences;  (9)  the  variability  of  the  symptoms; 
)  apoplectic  insults;  and  (11)  moderate  involvcirient  of  the  mental- 
sensation,  bladder  and  rectum. 

Miferentiation. — Transient  hemiplegia  may  su^^gcst  hemorrhage, 
hilitic  thrombosis,  embolism  or  tumor  iq.r.}.  If  these  can  be 
luded,  multiple  sclerosis  or  paretic  dementia  must  he  diiferentiated 
i;.).  Paralysis  agitans  is  usually  hut  rather  unnecessarily  ditt'eren- 
ed;  the  absence  of  the  cardinal  si(;ns  of  sclerosis  multiplex  and  the 
sence  of  a  constant  fine  tremor  of  the  hands  and  finders  (not  of  the 
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large  joints,  and  much  less  in  the  head)  which  is  not  incret.^  by  i 

ment,   its   persistence   during   rest,   the    mask-like   faciei,  feAUIJat^ 
speech,    pecuHar   attitude,    gait,    propulsion,    retropnlsian,  uiuku 
rigidity  without  increased  reflexes,  and  the  advanced  age  areeleaii 
characteristic  points. 


-Syprii.i», 


MiTLTiPLE  Sclerosis.- — m. 

Occurs  in  the  ineduHnry  fttihstancp, 

A  focal  disett«e- 

NystagmuK,  yscaiiriing;  i*pt***cli,  frt'inor 


TmiiMitory   ttnmuro«is.   bennam>i>Hia, 
coiinik'te  uptic  atnipliv,  ctioki'il  disk 
or  neuritis  are  very  rare. 

Partial  optic  atruphy  occurs. 

Mydriasis  I  per  cent.,  tnyasis  4  per  cent. 
Ar(r>'ll-RoDfrtf*on   fiu[»il   |iracrieally 
never  itresriit. 


t^ccur*    in    the  periphenr  of  tjjr 
( riven ingomyplitb  umi  nwt 

Diffuf^e. 

More  fre<jn'»if    t,,,  t.i  j  ..Kw  ,.r-,ru 

be  ilist  n  I 

but  Is  tiiii  Eic!»iiiiiii^ 

Amaumsiii,  e\^,,  are  frv«|ui*fit. 


There  is  tiiore  dbturbanrt'  ^^i 
Mydriaj»i»)  ia  v<»r>'  eomm«»t 


Cortical   »yniiilomii   may   l» 
rectum  an«i  t  *    ^^      riott^  fn 

involved:     »•  n    l^ 

in    early    j^tui;^  -    ij-i*    •"I-vt^Ki 
renuHtieg'. 


IltjHieria   more   than   any   otlier   disease  simulates  early  muli 
sclerosis,   the  two  affections  often   occur  together,  and  in  liotli 
symptoms  are  changeable.     In  hysteria  sensory  symptoms  srr 
more  prominent,  there  is  often  limitation  of  the  visual  fields,  mo 
diplopia,  contractures,  and  con\ndsions,  but  there  is  no  optici 
nystagmus  is  extremely  rare  (Sougues)  as  is  the  scanning  s[j 
intention   tremor  may  occur,  but  is  not  so  witle.    The  movemf 
hysteria   are   often   accompanied    hy   contraction   of   the  ttiitip«l 
muscles,  which  is  a  mo.st  valuable  diagnostic  aid.     In  e.xtreai«Jy  i 
cases,  tiescrilied   first   by   West  p  ha  I  as  fMnidfhfclrroJttji,  s\r,   * 
tonis  prevail  though  the  autopsy  shows  nothing;    the  ff 
the  arms  chieHy;  there  is  no  ataxia  or  nystagmus;  the  fmi^  i» 
what  rigid  and  outbursts  of  anger  are  frecpjent;   srphilis  is  ft  [ 
cause.      Birth   pahies   may   be   accompanied    l>y   jerky   mal 
incoordination  of  the  legs  and  even  scanning  speech »  but  the  f ' 
very  early  onset  is  conclusive. 

Striimpell  groups  the  atijpwal  jonm  as  (a)  the  latent  gn>wp» 
those  resembling  chronic  myelitis,  or  (e)  pure  spinal  spastic  pftmlj 
maybe  resembling  amyotrophic  lateral  sclerosis  if  the  anrrrior  h 
are  involved,  or  chronic  bulbar  palsy  if  the  meihilla  is  affected; 
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atrophy  in  such  cases  indicates  multiple  sclerosis,  (d)  Cases  resemb- 
ling tabes  with  ataxia,  and  pains,  which  are  probably  cases  of  com- 
bined system  disease  (v.L);  (e)  the  hemiplegic  form;  and  (/)  the 
psychical  form. 

Treatment. — Treatment  is  futile.  Drugs  as  silver  and  arsenic  are 
inert,  and  hydro-  and  electro-therapeutic  measures  are  useless.  The 
patient  should  live  in  a  warm  climate  during  the  winter  months. 


(H).  8YRING0MTELIA. 

The  term  refers  to  cavities  in  the  cord,  and  was  first  employed  by 
Ollivier  (1824).  The  affection  was  first  described  by  Morgagni. 
Syringomyelia  must  be  distinguished  from  hydromyelus  (hydrorrhachis 
interna),  which  is  a  dilatation  of  the  central  canal  due  to  develop- 
mental anomalies,  possibly  to  stasis  of  cerebrospinal  fluid  resulting 
from  pressure;  it  is  usually  an  accidental  finding  at  necropsy,  or  if 
symptoms  are  present  they  are  those  of  syringomyelia. 
;-  Etiology. — Sixty-three  per  cent,  of  cases  occur  between  the  tenth  and 

£      thirtieth  years  and  70  per  cent,  of  them  in  males.    Other  factors  are 
\l      '•wholly  uncertain,  as  trauma,  manual  occupations,  or  cold. 
^  Pathology   and    Pathogenesis. — Gross    Pathology. — ^A    cavity    may 

f,  be  seen  from  without.  The  cord  is  often  lax,  sometimes  fluctuating  or 
t  flat.  The  cavity  is  usually  localized  but  may  sometimes  extend  from 
%  the  medulla  to  the  filum  terminale;  it  is  most  often  found  in  the  lower 
f  Cervical  or  upper  dorsal  regions,  less  frequently  in  the  dorso-lumbar 
s^pnents  or  in  the  lower  brain;  in  size  it  ranges  from  a  narrow  slit  to 
•  cavity  as  wide  as  the  cord  itself;  it  is  not  absolutely  symmetrical  and 
may  be  unilateral;  it  may  communicate  with  the  central  canal,  may  be 
multilocular  from  septa  or  strands  of  tissue,  and  diverticula  may  be 
found.  Its  wall  is  smooth,  sometimes  pigmented  from  old  hemor- 
riiages.  Sometimes  the  cord  is  normal,  but  it  usually  suffers  thickening, 
and  sclerosis  develops  from  the  ependyma,  posterior  commissure  or 
posterior  horns,  in  the  form  of  hard  or  soft,  tumor-like,  somewhat 
asjrmmetrical  neurogliar  proliferations,  especially  in  the  cervical 
t^s^on;  these  later  break  down  and  form  secondary  cavities.  The 
f^  posterior  horns  and  columns  are  often  affected,  the  anterior  horns  and 
K  columns  less  frequently  and  the  lateral  columns  very  rarely.  Hemor- 
^  -  diage  into  the  gliomatous  tissue  or  the  cavity  may  result  from  rupture  of 
j^     the  new  formed  bloodvessels. 

f'       mnate     Pathology. — ^The  essential   finding  is   overgrowth  of  the 

'      Heiiroglia,  which  in  part  breaks  down  and  forms  cavities.    This  hyper- 

f      plasia  is  most  probably  due  to  some  congenital  anomaly,  which  also 

;-     coqplains  its  frequent  association  with  dilatation  of  the  central  canal 

(hydromyelus) .    The  neurogliar  overgrowth  is  rich  in  fibers,  whereas 

Uie  ordinary  ^ioma  (gliomatosis)  especially  abounds  in  cells;  syringo- 

lonyelia  and  gliomatosis  may  co-exist.     The  proliferation  is  seemingly 

^fixnbryonic  in  character,  contains  some  large  sharply  nucleated  cells, 
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here  and  there  a  few  epithelial  cells,  is  firm  as  a  whole,  biit  soimwkii 
softer  towards  the  posterior  horns,  is  often  hyaline  ueare>5t  tin 
from   compression,    and   alKjunds    in   bloodvcsseb,   which  :if 
hard  and  hyaline.    The  cavity  is  usually  lined  with  cylindrical  epil 
lium  like  that  of  the  central  canaU  sometimes  only  with  neurogliii;^ 
contentjs    resembles    cerel>rospinal    fluid,    but   is   oi^casioimlly  blowt 
tinged  or  less  often  gelatinons,  mucoid  or  milky*     Drffcneraiioh 
in  parts  actually  involved  and  at  times  in  distant  parts  as  in  the  n 
The  nerve  fibers  are  not  much  irivolve<J»  although  sccondar)-  d« 
tion  may  occur  in  the  posterior  and  less  frequently  in  \\w  ..iLi,..> 
columns. 

The  exact  pafkogefiejith  is  obscure.    Congenital  hydron 
primary   neurogliar   hyperplasia   and   secondary    cavitv 
inflammation  and  hemorrhage  are  not  causal  facton*. 

Symptoms,— There  are  three  cardinal  sympUmiif,     (1)  Pariii 
dissociated  anmsthesia  occurs  in  the  typical  case,  in  which  the  sea^ti 
of  touch,  pressure  and  locality  is  preserved  wliile  heat  or  cold  i^ 
are  not  recognized  as  such  but  as  simple  pressure,     Thtrm(Min 
usually  concerns  perception  of  lx)th  he^t  and  cold,  sometimes  of  oiih 
one  of  them,  or  one  in  one  place  and  the  other  in  another;  analysf^ 
is  frequently  preceded  by  hyperalgesia;  it  concerns  the  superficial  or 
deeper  structures  and  usually  corresponds  with  the  theriuo-anffstheii 
which  however  may  exist  alone,     Thermo-ana^sthesia  and  analgeiai 
usually  begin  in  the  hands  and  fingers  and  are  later  found  on  the  upp«f 
trunk;   sometimes  the  entire  trunk,  the  legs,  mucous  membranes,  anil 
face  may  be  affected,  depending  on  the  location  of  the  cavity    Tte 
patient  may  suffer  burns  or  injuries  in  these  parts  without  pain.   Di>* 
sociated  anie^thesia  is  most  probably  caused  l>y  tlisturbanct*  of  coc* 
duction  of  temperature  and  pain  in  the  gray  substance  of  the  coH, 
which  is  frequently  invaded  by  neurogliar  proliferation  and  tlf 
formation;    tactile  sensation  traverses  the  white  columns,     I 
cases  the  partial  anaesthesia  is  unilateraL    Anesthesia  may  in^ 
variaties    of    sensation.      Subjective    sensory    disturbances   im.  .. 
parsesthesia  and  burning,  tabes-like  pain  in  the  neck,  arms  or  tnink 
and  sometimes  in  the  joints,  spine  or  legs. 

2.  Muscular  atrophy  is  due  to  involvement  of  the  anterior  W» 
and  affects  the  arms  mostly,  because  the  disease  is  largely  in  the  lowff 
cervical  and  upper  dorsal  cord.    It  is  slow  in  onset,  more  r-^i-' 
than  the  att<M)dant  flaccid  paresis,  degenerative,  and  often  t'l 
with  tihrilL^M    muscular  contractions  and  increased  myr 
\:Ahx      !•  \  involves  the  small  muscles  of  the  hand  a 

•  uening  of  the  thenar  and  hypothenar  eminences  And 
t  j*s  seen  in  the  Dnchenne-Aran  type*    Th«' "'  '"' 
'^>l,  then  the  ulnar  and  median  supply.    Son 
vpc  is  observed,  especially  with  bn 

ijuk,  and  much  less  often  of  the  li^  

riimpression  of  the  pyramidal  tracts,  par;' 
\>,   ^\M\    MK  rv«5^*ti  reflexes  and   spasticity,  in    12  per  ai 
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s.  Other  motor  symptoms  occasionally  occur,  as  tremor,  con- 
tures,  spasms,  opisthotonos  or  choreiform  movements.  The  gait 
ormal,  spastic  and  paretic  or  sometimes  of  the  cerebellar  type, 
iberg's  sign  and  ataxia  result  from  involvement  of  the  posterior 
mns  or  coincident  tabes. 

Trophic,  secretory,  or  vasomotor  symptoms  may  occur.  Trophic 
ptoms  are  quite  frequent,  (o)  Phlegmons  and  felan^  develop, 
icularly  on  the  fingers.  They  are  painless,  chronic,  often  recurrent, 
lead  to  necrosis  of  the  bone,  ankylosis  of  the  joints,  and  to  con- 
•able  deformity  or  mutilation.  (6)  The  joints  suffer  in  over  10 
jent.,  especially  in  males  (75  per  cent.),  and  this  is  probably  due 
►ss  of  articular  sensation  (whereby  the  joints  are  used  inappro- 
:ely)  or  to  lack  of  the  nutritional  reflex.  These  arthropathies  are  of 
hypertrophic  form,  with  thickening  and  bony  formation,  like 
litis  deformans  or  of  the  atrophic  form  with  relaxation  of  ligaments 
ail  joint.  There  is  little  exudation,  no  fever,  no  pain.  On  the 
ie,  they  are  similar  to  the  tabetic  joints  but  are  more  chronic  and 
5  often  involve  the  upper  extremities  (shoulder  32  per  cent.,  elbow 
er  cent.,  hand  16  per  cent.,  hip  8  per  cent.,  ankle  8  per  cent.,  knee 
r  cent.),  (c)  Painless  bone  necrosis  and  spontaneous  fractures  may 
r  late  in  the  disease;  moderate  scoliosis  is  frequent,  usually 
infed  to  the  dorsal  spine,  sometimes  with  kyphosis.  It  is  probably 
to  trophic  vertebral  changes  or  possibly  to  atrophy  of  the  back 
cles;  perforating  ulcer,  thick,  friable  nails  and  clubbed  fingers  are 
common.  Morvan  (1883)  described  an  affection  as  paresie  anal- 
jue  avec  panaris,  endemic  in  Brittany,  which  is  clearly  syringomy- 

"Morvan's  disease"  is  marked  by  trophic  disorders,  excessive  or 
dent  secretion  of  sweat,  oedema  especially  on  the  dorsum  of  the 
Is,  erythema,  urticaria,  more  rarely  local  asphyxia,  and  herpes 
sr. 

here  may  be  other  symptorrhs.  (a)  The  reflexes  of  the  skin  are 
Jly  normal,  although  the  abdominal,  cremasteric  and  plantar 
xes  are  sometimes  increased;  the  tendon  jerks  are  variable,  being 
1  decreased  in  the  upper  and  increased  in  the  lower  extremities. 
The  sphincters  are  not  involved,  or  may  be  only  late  in  the  disease, 
mtion  of  urine  and  constipation  are  more  frequent  than  incon- 
ice.  (c)  Bulbar  or  pontine  symptoms  are  not  infrequent,  are  usually 
Giteral,  and  appear  in  the  later  stages.  They  include  facial  hemi- 
phy  or  paresis,  paresis  of  the  tongue  with  atrophy,  partial  dysphagia, 
sis  of  the  palate  (nasal  speech),  paralysis  of  the  vocal  cords,  of  the 
rnal  branches  of  the  spinal  accessory  nerve  (trapezius  paralysis)  and 
^minus  (sensory  symptoms),  eye  paralyses  (abduceiis),  unequal 
ils,  nystagmus,  tinnitus,  salivation,  apoplectiform  attacks,  polyuria, 
osuria  and  vagus  symptoms  (disturbed  pulse  or  respiration,  vomit- 
and  singultus).  Complications  include  hysteria,  paretic  dementia, 
s,  pachymeningitis.  Graves'  disease,  and  epilepsy. 
ia^OSifl. — An  almost  positive  diagnosis  can  be  made  from  the 
e  combined  cardinal  symptoms;    (1)  the  dissociated  ana?sthesia 
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(therniu-aniesthesia  arid  analgesia  with  practically  nortuai 
sensation)  is  the  earh'est,  most  cotistanl  and  widely  dbtributed 
Grasset  has  collected  eases  of  twenty  or  more  nervous  di^icases  lliinc-J 
tio!ial,  traumatic,  neoplastic,  specific)  in  which  tlie  drsMxiation  i 
syringomyelia  has  been  found;  but  it  remains  highly  di^tinclive  ill 
conjunction  with  (2)  mmcmlar  atrophy  of  the  umnrr  ejrirtmitm  witk 
paresis  and  (3)  trophic  disorder's,  felons^  (irihopaf)iir^,  and  .scfjiiosis;  ♦« 
which  three  cardinal  manifestations  may  be  added  the  spa.*ttic  (mr 
of  the  legs  and  1  bladder  symptoms.  Besides  the  class i<-al  form,  varimt* 
varieties  are  descril:>ed  l*y  Schlesinger;  (a)  the  latent  forni,  ib)  thrrnor^*!? 
form,  simulating  amyotrophic  lateral  sclerosis,  (r)  the  sensory  tj 
possibly  resembling  hysteria,  (d)  the  trophic  and  (r)  the  tabetic  ty 

Dlfferentiatioii. — l^rofjrvHttii^e  npinal  musetdar  atrophy  anil  nmf*' 
irophiv  latrral  ,vc/rro.v/.v  may  resendjle  syringomyelia  with  |KK>rl)|| 
developed  sensory  symptoms  (Clarke  and  Gulb  1H02)  but  they  jxiwe 
very  few  sensory  signs,  no  ana\sthesia,  no  trophic  disturlisiDee  lo 
bulliar  syniptoms  are  bilateral,  JuveniU'  mujirular  dyMroph^  miv  W 
simulated  in  the  scapylohumeral  type  of  syringi^^nivelia,  /Vlf* 
neuritis  rarely  produces  dissociate<l  antethesia  but  all  variatiun* ' 
sensation  are  disturbed;  the  ilistribution  of  the  paralysis  is  peripber^c, 
not  spinal  or  segmentab  and  there  is  the  reaction  of  ih-geaiTttUon;( 
neuritis  of  the  upper  brachial  plexus  (Dnchenne-Erb  pamlyM**)  p'' 
f  luces  paralysis  of  the  shoulder,  arm  and  supinator  longus.a  eonibinall«Ji 
not  found  in  syringomyelia.  Focal  diseaur  of  the  anterior  and  |Ki>t«*n'^>^  j 
gray  substance,  as  multiple  sclerosis,  hemorrhage,  or  myelitic  "i*J] 
simulate  syringt>myelia.  i>ut  their  course  is  less  ehronic  iin^l  iliefri*'*'*! 
trophic  disorder.    The  signs  of  irrilation  produced  h  '     -  ^^^i 

are  lacking.     Located  in  tlie  flors4ibnnbar  region^  >^       ^       ^        '^/l 
closely  simulate  taheit,  from  the  lancinating  paints,  crises  anil  uu^^' 
but  the  ArgylbKobertson  pupil  is  lacking  and  the  sensor}'  iinpint»«|D* 
is  typical.    Tlie  antesthetic  form  of  ltprft.^if  has  caused  ilifru'iihv  M  i'-' 
anfesthesia  is  periplieral,  not  spinab  in  type;   in  the  lesi^  ■ 
ulcers,  and  nasal  secretions,  the  Henssen  bacillus  is  *:> 
there  are  no  lesions  in  the  skin,  thickness  and  tenilenie«»  of  the  vff^\ 
indicate  leprosy. 

Course  and  Prognosis*— The  onset  is  very  ^^duai  and  lb*  (^"^j^ 
chronically  progressive,  for  years  or  even  for  decades.     VMirn 
nized,  the  affection  is  well  advanced  and  recovery  is  iitipo.vkible. 
fii-st   symptoms   are   pain   and   disstx*iated   aiia^stheiiia.  followJ  "?i 
atrophy  and  paresis,  with  trophic  changes  in  the  advatieed  co**^ 
l>eath  occurs  from  intercurrent  disease,  cystopyelitis,  septiciriW*  ^ 
bull)ar  com  plications* 

Treatment.  —Treatment 
and  symptomatic  measures,     i  tie  iianger  of  sell  injury, 
the  peculiar  amestbesia,  should  bt*  borne  in  mind. 


IS  unavailing,  lieing  confined  lo  '■Jl*'^  i 
.    The  ilanger  of  self  iiijurv,  ns  a  rrw**  j 
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I.  SYSTEM  DISEASES. 

These  constitute  a  small  group  of  very  important  diseases  and  involve 
9trvciures  or  systems  having  a  common  function,  thus  diflFering  from 
such  indiscriminate  or  random  disease  as  myelitis  or  multiple  sclerosis. 
The  essential  change  is  a  priTnary  slow  degeneration  of  the  nerve 
elements,  followed  by  secondary  proliferation  of  connective  tissue  (sclero- 
sis). The  pathogenesis  of  these  degenerations  is  not  clear,  although 
hereditary  weakness  causing  nutritional  failure  at  a  certain  age  (the 
familial  form),  and  the  selective  action  of  toxins  in  the  blood  acting  on 
certain  nervous  structures,  have  been  thought  causes. 

System  Disease  of  the  Sensory  Tract. 

The  sensory  type  of  system  disease  is  locomotor  ataxia  in  which  the 
peripheral  sensory  neurone  is  affected,  in  the  posterior  roots  and 
columns,  while  the  motor  types  are  spastic  paraplegia,  involving  the 
upper  motor  neurone  (pyramidal  tracts),  and  muscular  atrophy  due  to 
lesions  in  the  lower  neurone  (anterior  horns  and  roots). 

Tabes  Dorsalis,  Locomotor  Ataxia  (Duchenne). 

Definition. — ^A  disease  characterized  (a)  etiologically,  by  syphilis;  (6) 
pathologically  by  lesions  in  the  posterior  spinal  roots  and  posterior 
columns,  in  the  cutaneous  and  muscular  sensory  and  also  the  cerebral 
nerves;  and  (c)  clinically  by  incoordination  (ataxia),  sensory  symp- 
toms (pains  and  defective  sensation),  loss  of  myotatic  irritability  (of 
the  tendon  reflexes),  loss  of  the  pupillary  reflex  to  light  and  trophic 
disturbances. 

It  is  the  best  known  and  most  frequent  chronic  disease  of  the  cord. 
Horn  in  1827  partly  described  the  affection,  although  Todd  in  1847 
gave  the  first  accurate  account,  eliminated  paralysis,  and  found  the 
posterior  columns  diseased  at  autopsy.  Stanley  first  (1840)  referred 
the  affection  to  the  posterior  columns  and  peripheral  sensory  nerves. 
Tiirck  first  examined  the  tissues  microscopically  and  Romberg  (1851), 
4Uid  especially  Duchenne  (1858),  popularized  the  disease;  it  is  still 
known  in  France  as  Duchenne's  disease. 

Btiology. — Syphilis  is  the  essential  causal  factor  (Fournier  and 
Erb)  in  75  per  cent.  (Gowers),  90  per  cent.  (Erb  and  Striimpell),  or 
100  per  cent.  (Mobius).  In  about  10  per  cent,  of  cases  the  sj'philitic 
history  and  stigmata  are  lacking,  whence  it  is  sometimes  attributed  to 
other  causes,  as  trauma,  heredity,  concussion,  exposure,  toxins  of 
soft  chancres  (Hitzig  and  Buzzard),  and  ergotism  (Tiiczek);  but  it  is 
most  probable  that  these  are  only  apparent  or  incidental  factors  and 
that  syphilis  is  the  sole  cause.  The  following  etiological  data  of  tabes 
are  practically  those  of  syphilis;   age,  50  per  cent,  in  the  thirtieth  to 
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fortieth  year;  25  per  cent,  in  the  fortieth  lo  fiftieth  year;   lais  tluwt 
25 per  cent,  in  the  twentieth  to  thirtieth  year  (Gowers);  cases  may  orrur  I 
in  persons  over  fifty,  under  twenty,  or  even  ten  yearn  of  age,  the  Utter 
of  which  are  probably  due  to  hereditary  syphiUs.    Forty-»e%*eti  juveiiilt* 
i'Eses  were  collected  by  Hirtz  (1905);   of  these,  the  parents  iu  thirteen 
instances  had  syphilis,  tabes  or  dementia.    Sex :  as  in  sv^philis  nml  paretic 
dementia,  ten  cases  occur  in  males  to  one  in  females.    Syphilid  k  mm 
difiicult  to  diagnosticate  in  women  and  more  often  rutis  a  latent  course* 
Like  syphilis,  tabes  is  sometimes  famihal;   Noime  (11W4)  saw  tttW-^ini 
a  mother  and  two  daughters.    It  prevails  largely  in  cities,  and  among 
the  higher  classes  C'syphilization  and  civiHzation").    It  h  uncommonj 
in  the  negro  though  Hecht  has  seen  cases.    The  reason  that  sj-philbUJ 
not  considered  causal  by  some  is  the  fact  that  tabe.H  doeii  not  occur ^ 
during  its  florid  or  even  its  tertiary  stage;   tabe^  is  meta-  or  pam- 
sj^hilitic,  a  degenerative  lesion  occurring  on  an  average  six  to  twelve 
years  after  the  chancre  or  even  later.    Dalous  {1904)  collecteil  21  ca^ 
with  active  syphilis. 

Pathology,— The  gross  changes  are  usually  visible  to  the  uimiJr<li 
eye;  the  posterior  columns  are  smaller,  outwardly  flattened  instfid  of  ^ 
romided,  and  appear  gray  from  loss  of  the  medullary  sheaths  ami  trtns^J 
lucent  from  primary  loss  of  nerve  fibers  and  secondary  increase  of  com* 
nective  tissue.    The  pia  may  be  secondarily  opaque  and  r 
The  degenerated  areas  are  somewhat  sunken  on  section.    Th  . 
horns  a^id  roots  are  always  somewhat  atrophied  and  gray  or  gmyi 
red   in   color.    As  to   minvie  changes,  the  toxins   (Strijmpelt)  bring 
about  a  very  slow  degeneration  of  the  jwripheral  seri^org  nenmie,)^ 
fibers,  and  the  processes  of  the  spinal  ganglia  cells,  which  ihom.^hti 
suffer  much  le^s  and  later  obvious  changes  than  their  processes.    IV 
processes  run  in  two  directions:  to  the  periphery  and  to  the  pc*stcmir 
roots  and  posterior  columns,     (a)  The  peripheral  spinal satsofyy\rrrn 
are  often   degenerated   (Westphal,  Pierret,  D^j^rinei,   less  in  bia^e 
trunks  (sciatic  or  crural  nerves)  than  in  the  peripheml  fila merits  ot 
the  skin,  joints  and  muscles  which  are  important  in  the  sensoty,  fit>phic 
and  atactic  symptoms  of  tabes;  their  white  substance  wastes  an«ltb 
their  axis  cylinders.    The  trophic  centres  for  these  fibers  are  brj;tljj 
in  the  root -ganglion  but  there  is  some  evidence  that  there  arc  iib 
some  peripheral  trophic  cells,     (fr)  The  fibers  running  from  the  < 
to  the  posterior  roots  are  more  early,  regularly  and  obviously  clu 
In  the  cord  the  degenerated  tracts  stain  deeply  with  caniiine  and 
include  only  structures  derived  from  the  posterior  roots  and 
laterals,  all  others  escaping  involvement.     The  posterior  r 
run  (i)  to  the  posterior  columns,  whence  there  occurs,  low  down  in  ti*» 
cord,  degeneration  in  Burdach's  and  then  higher  up  in  GoH's  columns 
into  which  the  root  fibers  are  pushed  as  new  and  higher  ro<>t  fit«?" 
enter  the  cord.    The  location  of  the  degenerated  fibc 
at  successive  levels  and  the  degeneration  is  an  tisn f 
lumbar  cord  the  posterior  columns  are  most  intensively  and  exte 
diseased,  especially  in  their  middle  and  posterior  parti*,  nea 
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osterior  roots  and  surface  of  the  cord.  Early  and  marked  degener- 
don  is  found  in  the  fine  fibers  of  Lissauer's  zone  which  lies  just  back 
f  the  posterior  horn.  The  anterior  part  of  the  post.  ext.  column  and  the 
entral  part  of  the  post.  int.  column  are  slightly,  if  at  all,  diseased  as 
ley  are  not  derived  from  the  post,  ganglia.  In  the  dorsal  cord  the  post, 
olumns  are  degenerated  save  in  the  post.  ext.  part  and  in  the  ant.  part. 
1  the  c^rvico/ cord  the  post.  int.  columns  are  diseased  (representing  the 
K)t  fibers  of  the  lumbodorsal  cord)  and  also  some  areas  in  the  post.  ext. 
)lumn  where  degenerated  root  fibers  have  just  entered.  There  is 
>me  pathological  as  well  as  clinical  variation  in  different  cases;  Marie 
Ms  that  one  set  of  sensory  fibers  after  another  is  involved,  and  that 
^Deration  develops  by  segments.  Tabetic  changes  are  usually  most 
*veloped  in  the  lower  cord,  but  in  the  rare  "cervical  tabes"  the  upper 
>rd  suffers  severely  and  perhaps  exclusively,  (ii)  From  the  post. 
•ots  a  second  series  of  fibers  run  to  Clarke's  column.  They  and  their 
^laterals  are  degenerated  but  the  cells  of  Clark's  column  (and  their 
icending  fibers  to  the  cerebellum)  usually  remain  intact,  (iii)  The  post. 
>ms  degenerate,  because  they  contain  fine  root  fibers,  (iv)  The  reflex 
^laterals  to  the  ant.  horns  also  degenerate. 

As  already  stated,  pronounced  or  early  atrophy  in  the  cells  of  the 
>st.  ganglia  is  rare.  Degenerative  changes  may  involve  other  analo- 
ms  neurones,  as  the  auditory,  trigeminus,  optic,  visceral,  sympathetic 
•  ocular  nerves,  or  less  often  the  peripheral  motor  nerves,  the  pyra- 
idal  tracts,  the  muscles  themselves,  the  medulla  and  the  brain  cortex. 
I  old  cases,  corpora  amylacea  are  found. 

The  exact  pathogenesis  is  still  disputed:  (i)  Obersteiner  believes  the 
itial  changes  are  in  the  pia  through  which  the  dorsal  nerve  roots  pass; 
i)  Marie  contends  that  there  is  a  lymphangitis  of  the  post,  columns; 
ii)  Edinger  believes  the  toxins  (admittedly  those  of  syphilis)  attack 
lose  nervous  structures  most  in  use,  and  therefore  most  easily  fatigued ; 
lese  are  the  sensory  tracts  of  the  lumbar  cord,  pupil,  bladder  and 
Ltestine. 

Symptoms. — The  symptoms  vary  chiefly  as  to  their  intensity, 
uration  and  order  of  succession.  In  general  three  stages  are  described. 
.  The  initial,  neuralgic  or  pre-atactic  stage,  lasting  sometimes  for  years 
usually  6  to  8,  or  even  10  to  20).  The  earliest  symptoms  are  usually 
ensory  and  irritative,  as  pains  which  are  either  lancinating  or  rheu- 
matic, perhaps  neuralgic  or  like  migrane  or  panesthesia.  The  knee 
sri  is  lost  in  nearly  all  cases,  usually  very  early  and  the  pvpil  reacts  to 
ccommodation  but  not  to  light.  2.  These  symptoms  usually  exist  years 
•^fore  the  ataxy  of  the  second  stage  appears.  ]\Iuch  less  often  optic 
trophy,  sexual,  sphincter,  ocular,  articular  or  visceral  symptoms  first 
ttract  attention.  The  atactic  stage  may  last  many  years;  muscular 
Movements  become  incoordinate,  especially  in  the  legs,  but  sometimes, 
^ough  later,  in  the  arms.  The  tabetic  gait  develops,  tlie  patient  sways 
^hen  his  eyes  are  closed  (Roml>erg's  sign),  sensation  is  obtunded, 
Specially  the  muscular  sense,  urinary  and  sexual  disorders  develop 
Tkd  in  some  cases  diplopia.    The  gross  muscular  power  is  unimpaired. 
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Trophic,  joint,  Imrie  and  skin  lesions  and  visceral  distarbjincrH  ivnm) 
occur.  3.  The  trrminat  stage,  improperly  caUcd  paralytic,  h  much  like 
that  of  other  chronic  affections  of  the  cord,  l^lic  [>atient  h  hetl-rii!di?u, 
helpless  from  extreme  ataxia  and  rarely  from  motor  v  !vndljf<l- 

>iore.s,  lesions  in  the  medulla,  and  cystitis  leatl  to  u  i  if. 

Spfxiai.  iSvMPTOMs  IN  Detail. — L  Of  the  motor  sjfmpitmM,  (s) 
ataxia  (incoonhnation)  is  of  such  importance  that  the  disease  is  namd 
locomotor  atfsxia.  It  is  present  in  75  to  88  per  cent.  t»f  cases  hut  may 
develop  slowly,  only  after  years  or  perhaps  not  at  all ;  it  is  lc:*is  commuii 
at  the  present  time  than  formerly  iBrissaiid);  itocciired  in  harelv  lOper 
cent,  of  13  a  bin  sky's  cases,  who  explainsthisdecrease  by  his  llseo(nle^ 
ciiry.  Ataxia  is  a  disturbance  of  harmonic  efficient  muscular  contm"- 
titm  and  arises  not  only  from  talies  but  also  from  lesions  in  the  upper 
sensory  neurones  of  the  cord,  medulla,  cerel>ellum,  pons  and  cervbnmj 
The  cause  t)f  talietic  ataxia  is  probably  disease  of  the  afferent  mu^scuUi , 
fillers  (muscular  ana\sthesia,  Reynolds  1855),  intensified  by  senw  i 
impairment,  ilisturl)ance  in  the  reflex  collaterals  and  sometimes  In  8lit>- ' 
j)liy  of  tlie  o)>tic  tierve.  Duchenne  first  made  the  valuable  <li.vtiiimoi] 
between  ataxia  and  loss  of  muscular  power  which  is  preserved  until  lat*" 
in  the  disease.  Ataxia  is  frequently  first  observed  by  the  patient  whr» 
he  walks  in  the  dark  or  closes  his  eyes,  as  in  washing  the  face.  Wlicir 
lie  closes  his  ^y^s  or  looks  well  upward  or  when  the  heels  an<l  U^^ttr 
brought  closely  together,  the  body  sways  {Roniherff*8  sign)  hu<I  ^ 
perhaps  falls,  because  vision  is  one  of  the  sensory  factors  in  eqiiili- 
bratiou.  Later,  incoordination  occurs  even  when  the  eyes  iire  opro. 
autl  the  patient  can  walk  only  with  the  support  of  a  cane.  It  b^ftfiJ  | 
increased  by  removing  the  shoes,  which  support  the  feet.  Tlie  ataiia 
is  marked  when  the  patient  attempts  to  ** about  face,**  to  walk  l>tci- 
ward  (Althaus),  to  stand  on  his  tiptoes  (Rosenbach)  or  to  dtand  ^itb 
the  knees  half  flexed  (Brissaiid).  In  women  marked  ataxia  is  ies5 fre- 
quent than  simple  awkwardness.  Ataxia  is  also  seen  when  tlieputient, 
with  tlie  eyeiy  closed,  attempts  to  place  his  heel  on  the  opposite  kner,wr 


perform  with  one  limb  those  movements  made  by  the  phT>ieiHn  in 

ijirn 
too  far  forward  and  outward  {wulf Pegged  gait)  and  are  lirougbt  ^tMH* 


another  limb.    The  gait  is  atactic,  the  feet  are  lifted  too  high, are  tlin^ro 
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denly  and  forcibly  ilown  in  a  ** Mumping''  fashion.  It  has  l)ecn  <'alW 
the  *' rooster  gait/'  A  tumbling  cerebellar  gait  is  le*s  frw^uent, 
observetl  later  in  the  disease  and  referable  to  involvement  «f  jl*^ 
trunk  or  hips.  Movement  in  tabetics  is  characterized  by  txvt^'^^'^ 
excursion,  rapidity,  irregularity  and  uncertainty  of  execution.  IV 
arms  usually  escape  or  are  involved  less  markedly  and  later,  savr  m 
cervical  or  brachial  tabes.  The  patient  caimot  execute  finer  mo^ 
ments,  such  as  writing  or  buttoning  the  clothes.  Ataxia  is  rare  in  ibe 
hear!,  eyes,  face  and  tongue,  although  in  exceptional  cases  it  his  been 
observed  in   masticatory  movements,     yb)  Muscular  /''  ^''* 

normal  even  with  the  extreme  ataxia.    The  muscle^s  are  Ir  ,  '^^ 

this  loss  of  tone  allows  hyperextension  and  hvperflexion  of  the  jmat>; 
it  is  due  to  loss  of  centripetal  sensory  conduction.    There  is  a  fee1ia|;^ 
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weakness  in  the  legs  in  two-thirds  of  the  eases.  Attacks  of  transient 
muscular  weakness  are  frequent  (62  to  92  per  cent.)  as  in  the  eye 
muscles.  Paralysis,  though  usually  transient,  may  be  permanent  from 
disease  of  the  pyramidal  tracts,  ant.  horns  or  peripheral  nerves,  (c) 
Atrophy  is  not  common,  but  may  affect  the  arm  (type  of  Duchenne- 
Aran),  the  leg  (the  tabetic  club  foot,  usually  due  to  neuritis),  or  most 
rarely  the  face  (hemiatrophy),  (d)  The  electrical  reactions  are  usually 
normal.  Sometimes  muscular  contractures  occur,  due  to  abnormal 
sensation.  Associated  movements,  in  which  one  leg  moves  when  its 
fellow  moves,  and  spontaneous  movements,  taking  place  without 
volition  or  consciousness  of  them  and  due  to  the  slight  unnoticed 
reflexes,  may  occur. 

2.  Sensory  symptoms  are  prominent.  In  the  majority  of  cases  the 
disease  begins  with  irritative  sensory  phenomena,  (a)  Spontaneous 
pains  occur  in  80  to  90  per  cent.,  are  sudden,  paroxysmal,  lightning-like, 
lancinating,  and  often  nocturnal.  They  are  usually  severe,  but  may  be 
agonizing,  though  sometimes  only  dull,  burning  or  like  those  of 
muscular  rheumatism ;  they  may  be  increased  by  damp  and  cold.  They 
last  from  a  few  hours  to  a  day  or  two.  The  legs  are  the  most  common 
seat  of  pain,  then  the  back,  trunk,  arms  especially  in  the  ulnar  distri- 
bution, and  sometimes  the  head  (occipital  nerves)  and  face  (trigeminus, 
whose  ascending  branch  represents  the  sensorj'  parts  of  most  of  the 
other  cranial  nerves);  Collet  found  migraine-like  attacks  in  40  per 
cent.;  their  bilateral  occurrence  is  very  suggestive.  The  pains  are 
more  often  deep  than  superficial  and  are  more  often  irregular  than 
exactly  conforming  to  a  nerve's  course.  The  pain  in  the  trunk  may 
assume  the  "girdle  form"  (31  per  cent.)  over  a  narrow  or  broad  zone. 
Sometimes  the  area  affected  shows  local  trophic  changes,  as  herpes, 
ecchymoses  or  friable  hair,  (b)  Parwsthesice  are  common,  as  creeping 
sensations  (formication),  **pins  and  needles"  sensations,  a  sense  of 
heat  or  especially  of  cold.  They  occur  in  the  legs  in  66  per  cent,  of 
cases.  If  in  the  arms,  the  ulnar  distribution  is  especially  involved  (17 
per  cent.).  The  ulnars  at  the  elbows  are  often  insensitive  to  pressure 
(BiemaekVs  sign)  and  show  lessened  appreciation  of  pain,  temperature 
and  tactile  impressions.  In  the  face  a  perverted  feeling,  as  of  a  mask, 
may  be  noted  {*' Ilutehinson's  ma^k'*).  ic)  In  the  early  stages  hyper- 
sesthesia  (probably  from  nerve  irritation)  may  be  noted.  In  86  per 
cent,  of  developed  cases  senjtation  is  reduced;  it  is  most  often  of  the 
spinal  or  segmental  type,  though  sometimes  peripheral.  Tactile 
sensation  is  often  disturbed,  especially  in  the  legs  and  soles  of  the  feet. 
Hypaesthesia  may  be  observed  on  the  buttocks,  scrotum,  perinaeum, 
penis  (the  cause  of  early  decreased  sexual  power)  or  on  the  trunk  as  a 
zone  (80  per  cent.)  which  is  hyptest-hetic  especially  to  light  touch  (Hit- 
zig  and  I^ahr).  It  is  not  usually  found  higher  than  the  third  rib, 
although  there  may  be  occasional  occipital  or  trigeminal  antesthesia. 
If  the  arms  are  affected,  it  is  mostly  in  the  hands  and  palms.  Some- 
times a  touch  to  one  member  is  referred  to  another  (allocheiria). 
Occasionally    a    single    contact    feels    like    several     (polyiesthesia). 
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The  miiscle  sen^e  is  disturbed  not  only  as  regards  the  Id 
as  to  active  or  passive  movements  of  the  muscles,  especl 
A  clifinge  of  angle  of  one  or  two  degrees  in  the  joint'*] 
noted  by  normal  individuals,  while  in  tabetics  much  w{ 
are  not  perceived,  especially  those  in  the  i^mall  distal 
may  be  moved  unnoticed  by  the  patient,  perhaps  in  iht 
fingers  also. 

3.  The  reflexes  are  also  involved,     (a)  The  si 
increased  early  in  the  disease.    Later  the  plantar  and! 
are  somewhat  decreaseiL    The  abdorninal  and  cremai 
remain  norma!,     (b)  Of  the  tendon  reflexes,  the  kmr 
(IVt.Hphnrit  .ii(fn):   this  is  a  most  constant  finding  in 
per  cent.)  and  is  due  to  disease  of  the  afferent  nerves] 
rcHex  paths  in  the  cord).    The^e  reflexes  should  be  exai 
the  patient  sit  on  the  etige  of  a  table,  with  his  eyes  close*] 
cerebral  itiliibition  of  the  reflexes  by  having  him  pull^ 
direction,  the  locked  fingers  ( Jendms.sik's  reinforcement] 
reHexes  are  rarely  present  save  in  exceptional  caseii  o( 
They  are  sometimes  simulated  by  a  reflex  movement  wh 
tapping  the  patellar  tendon  but  in  this  case  the  inten-'al 
the  reaction,  and  llie  same  reaction  may  folluw  a  siij 
The  knee  jerk  has  been  known  to  return  after  a  cereb 
The  AchiUt'Jt  reflej-  is  often  lost,  though  less  frequently  tk 
(or  equally  frequently,  according  to  Friinkel)*    The  tei 
the  arms  are  sometimes  decreased. 

4,  The  Eyvit  and  Special  iScrhnes, — (a)  The  pupils  i 
datifm  bid  not  to  lujht  in  85  to  97  per  cent,  (ArjylUlc 
In  testing,  the  patient  must  look  to  a  distance,  and  u|i 
tested  at  a  time  lest  accommodation  be  confused 
light.    The  cause  of  the  iVrgyll-Robertson  pu| 
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the  pupillary  changes,  especially  when  they  are  painless  wherein  they 
differ  from  the  rheumatic  and  syphihtic  forms;  he  holds  that  the 
majority  of  all  eye  paralyses  in  the  adult  are  tabetic.  Diplopia  (in  16 
per  cent.)  is  common  and  usually  unilateral.  The  order  of  frequency 
of  involvement  is  the  sLxth,  third  (lev.  palpebrarum),  sup.  rectus  and 
fourth  nerves.  When  one  muscle  is  paralyzed  the  others  are  usually 
weak.  The  early  form  of  paralysis  is  usually  transitory;  the  late  form 
is  often  permanent.  Nuclear  degeneration  is  the  most  probable  cause, 
(c)  Optic  atrophy  (10  per  cent.)  is  generally  an  early  symptom.  The 
disk  is  pale  and  shrunken,  especially  on  its  temporal  side  and  at  the 
edges,  which  are  sharp.  The  process  is  always  bilateral;  central 
scotoma  and  actual  neuritis  are  rare.  The  process  is  usually  progressive 
and  blindness  results.  When  optic  atrophy  occurs  early,  ataxia  may 
not  appear;  this  is  known  as  **  tabes  arrested  by  blindness."  When  it 
develops  later  it  has  no  effect  on  the  ataxia,  (d)  Deafness  may  develop 
gradually  or  suddenly,  sometimes  with  vertigo  or  Al^ni^re's  complex. 
It  may  be  permanent  or  transient.  Auditory  defects  are  present  in  80 
per  cent,  of  cases.  Atrophy  of  the  auditory  and  olfactory  nerves  has 
been  found. 

6.  The  Sphincters  and  Genital  Sphere, — (a)  The  bladder  is  frequently 
affected  (45  to  80  per  cent.),  possibly  as  the  first  symptom  of  the  disease. 
The  bladder  is  slowly  or  imperfectly  evacuated,  l>ecause  its  centripetal 
sensory  fibers  are  diseased.  There  may  be  overflow,  incontinence,  and 
in  the  later  stages  cystitis  frequently  results  from  decomposition  of  the 
residual  urine,  followed  in  turn  by  pyelitis,  nephritis  and  septicaemia, 
(i)  The  ^p A mc/^r  an i  is  somewhat  weak;  there  is  rarely  incontinence. 
Constipation  is  the  rule,  (c)  The  sexual  appetite  and  power  are 
reduced  (58  to  76  per  cent.),  often  early.  Labor  is  not  interfered  with 
and  is  sometimes  painless. 

6.  Trophic  Disorders, — ^The  general  nutrition  sometimes  suffers,  but 
local  trophic  changes  are  much  more  common,  (a)  Trophic  alter- 
ations in  the  bones  and  joints,  described  by  Cruveilhier  and  Mitchell, 
were  first  thoroughly  studied  by  Charcot,  after  whom  they  are  named, 
Charcot's  disease.  They  usually  appear  late  and  develop  in  2  per  cent. 
of  cases.  The  onset  of  articular  changes  is  usually  gradual,  sometimes 
acute  with  marked  swelling,  or  may  seem  to  be  traumatic.  Two  forms 
are  observed;  first  and  more  frequently  the  atrophic  form,  especially 
in  the  hip  and  shoulder,  in  which  the  cartilages  are  eroded,  the  articular 
surfaces  waste  and  crepitate,  foreign  bodies  sometimes  develop,  and 
the  joint  becomes  too  lax,  and  dislocation  of  the  hip  or  knee  (genu 
recurvatum)  results;  second,  the  hypertrophic  form  with  bony  for- 
mation, ossification  of  the  ligaments,  and  rigidity  resembling  arthritis 
deformans  but  more  acute,  extreme  and  effusive.  The  adjacent 
muscles  atrophy — the  arthropathic  muscular  atrophy.  The  large 
joints  are  usually  involved,  as  the  knee  (45  per  cent.),  hip  (20  per  cent.), 
shoulder  (11  per  cent.),  elbow  (5  per  cent.),  or  ankle  [i  per  cent.),  but 
smaller  articulations  may  be  affected,  as  the  tarsus  (S  per  cent.)  or  less 
often  the  jaw,  spine,  thumb,  etc.    The  tabetic  joint  is  painlrss.    The 
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cause  IS  the  .same  as  in  syringomyelia;  the  anaesthetic  joints  are  inovti' 
inappropriately  and  (he  nutritional  reflex  (which  normally  de peiifl' '>iil 
centripetal  inflnenf^cs)  is  lacking  (Marinesco  and  Serieux).    'llwtohiitiL 
foof  is  characterized  hy  thickness  and  roundness  of  its  inner  \jorf\K 
arch,  flattening  o(  the  sole,  decreased  motiUty  and   pttthoiogi<*a 
erosion  and  atrophy  of  its  bones.    It  must  be  distinguishe<l  from  lb 
tabetic  clni*  U*oi  due  to  muscular  atrophy  of  the  calf  muscles  withron 
tractnres.    The  honfJt  arc  jriahle  ami  break  easily  but  painlessly,  ms  fir 
described   by  Wier  Mitchell.     Fracture  is  due  to  rarefying  astriti^J 
which  renders  the  medullary  substance  more  porous,  the  cortex  thiniJft 
and  the  inorganic  base  less  in  amount.    If  a  callus  develops,  it  i^  oftrti 
exuberant.     The  tendons  sometimes  ruprnre,  probably  from  trfjpWd 
changes.     (//)  "The  pcrjoraiing  nhrr  of  the  foot  {nuil  fwrfmant  du  f^f^t 
15  more  frecpient.     ft  is  **punclied  out  '*  in  appeamnce,  and  rhickcFtii^^ 
precedes  uh-eration;  it  is  usually  painless,  secretes  but  little  piMaiMl» 
due  to  nerve  degeneration.     Similar  ulcerations  resembling  syphilid 
may  occur  in  the  nose,  ear,  buc(»al  mucosa,  palate  or  uvula.    <rj  Inth 
.nkin,  local  sweating,  ecchymoses,  herpes,  blebs:,  alteration  of  the  hair 01 
nails,  gangrene  and  ichthyosis  may  occur.     Decubiius  is  not  t^oronio 
save  in  the  last  stages,  and  it  may  not  develop  even  after  ye«n  in  f 
There  may  be  painless  falling  out  of  ihe  sound  teeth  with  analgia* 
the  gums  or  there  may  he  dental  caries,  referretl  to  changes  id  in 
fourth  ventricle  (Dt^mange). 

7.  Of  the  vim'fral  ift/mjjiomjt,  the  most  importiint  art*  ihe  pninfi 
crises  descriWd  by  Delmarre  but  first  corre<'tIy  interpreter!  by  (1iam«< 
ia)  (to^sirh-  rr/W/r  occur  in  5  per  cent,  of  the  cases.  There  hi  new 
sometimes  excruciating  epigastric  pain,  which  i>ften  radiateM  inU^m 
back,  vomiting  (with  or  without  nausea)  of  food,  then  fluid,  finftM]^ 
bile  or  even  some  bloorl;  this  is  often  attendetl  tiy  r«?HtleJwnev*,  ff 
gastric  retractio?!.  hiccough,  fever  and  a*  slow  or  r  •  ' 
pulse.  A  test  meal  gives  varying  results;  hypenici^l 
than  hypacidity.  The  urine  is  alkaline,  contains  indicate  ot'»J  ^^^ 
chlorides  are  decreased.  The  crisis  lasts  several  hours  to  ^^ 
days  (even  8  or  l(i)  and  may  greatly  reduce  the  genentl  nutritiflOi 
recurs  and  is  sometimes  the  first  evidence  of  tabes,  Tl" 
crisis  is  hard  to  explain;  it  is  usually  considered  nervous, 
it  is  due  to  increased  arterial  tension.  \h}  fAtnivtfrnl  vrxjtfM  ah- *»«^^ 
in  frequency  but  are  shorter  in  duration.  They  are  due  to  spastu^ 
laryngeal  muscles,  ami  are  often  dangerou^s.  In  siitti**  iiiiiunf 
a  hoarse  cough  like  that  of  pertussis  is  noteil;  in  " 
or  death  (ictus  laryngis).    Anatomically,  the  a^  ^  '       \ 

fifth  nerve  and  the  glossopharyngo vagus  nucleus^  ar  it*  bniiic*ie>  *'' ^ 
degenerated,    (c)  Other  crises  are  far  less  common,  as  inh^Undi  ^  ~ 
which   are  characterized   by  colic,   diarrlura   and   sumrlinies 
tenesmus;  the  author  saw  one  case  with  severe  conMipatioii 
12  days,  which  was  immediately  relieved  by  mori>htne  l't    V 
CTises  ^ith  scant  urine,  transient  albuminuria  or  evrit  li 
less   often    nasal,    pharyngeal,    liepatic,   cardiac,    hron< m 
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irethral  or  vulvovaginal  crisesoccur.  (d)  The  pulse  in  tabes  frequently 
"eaches  a  rate  ^of  100  or  120.  Lachrymation,  salivation,  polyuria  or 
glycosuria  are  sometimes  noted. 

8.  Cerebral  symptoms ,  other  than  the  eye  changes  noted  above,  are 
not  frequent;  they  are  unilateral  atrophy  of  the  tongue;  paralysis  of 
the  vocal  cords,  especially  of  the  abductors;  vagus  and  accessorius 
symptoms  other  than  those  already  noted,  such  as  rapid  pulse,  palatal 
Bleakness  or  rarely  paralysis  affecting  the  trapezius  and  sternomastoid, 
^hich  is  probably  neuritic;  and  very  rarely  facial  or  bulbar  paralysis. 

Oomplications. — These  include  hysteria,  neurasthenia.  Graves' 
lisease,  paralysis  agitans;  true  cerebrospinal  syphilis;  other  meta- 
yphilitic  maladies,  as  arteriosclerosis,  aneurysm  (10  to  20  per  cent.), 
'alvular  disease,  arteriosclerotic  aortic  regurgitation  (2  to  9  per  cent.) 
jid  especially  dementia  paralytica^  which  is  maintained  by  some  to  be 
.  cerebral  tabes  but  more  correctly  held  to  be  an  independent  although 
losely  correlated  affection;  myelitis;  general  or  local  muscular 
.trophy,  particularly  the  symmetrical  form  (D^j^rine)  due  to  neuritis; 
erebral  thrombosis  due  to  concomitant  arterial  disease;  and  apoplec- 
iform  seizures  which  occur  as  in  paretic  dementia. 

Course  and  Prognosis.— The  typical  progress  of  the  disease  by  stages 
V.  8.)  may  be  altered.  According  to  Sarb6,  pain  is  the  first  symp- 
x)in  in  68  per  cent,  while  no  other  single  early  symptom  is  the  first  in 
more  than  3  per  cent.  The  disease  in  rare  cases  begins  acutely.  Not 
over  50  per  cent,  are  progressive  (Gowers).  Optic  atrophy  or  insanity 
may  arrest  tabes.  In  the  early  stages  or  in  rudimentary  forms,  there  is 
a  slight  chance  that  the  symptoms  may  become  stationary,  but  not  after 
ataxia  fully  develops.  Tabes  is  incurable.  Leube  mentions  an  instance 
of  a  man  who  worked  hard  for  forty  years  after  the  onset  of  tabes; 
tabetics  may  live  for  twenty  years  in  the  last  stages  of  the  disease. 
Crises,  especially  the  gastric  crisis,  alcoholism,  traumatism,  acute  on- 
set, intercurrent  affections  which  may  be  unnoticed  because  of  their 
painlessness,  typhoid,  and  affections  of  the  bladder  and  kidney  with 
sepsis  are  unfavorable  prognostics.  In  1,960  well-observed  cases  (out 
rf  4,000)  40  per  cent,  followed  a  long  course  with  exacerbations,  30  per 
2ent.  were  steadily  progressive,  19  per  cent,  halted  for  three  years  or 
3iore,  6  per  cent,  ran  a  severe  rapid  course,  and  5  per  cent,  almost 
■^covered  (Belugou  and  Faure,  1903). 

Diagnosis. — ^The  diagnosis  is  usually  very  easily  made  and  is  based 
m  the  following  signs  in  various  combinations: — (a)  The  Argyll- 
%)berison  pupil,  which  according  to  Mobius  is  practically  indicative 
>f  tabes,  paretic  dementia  or  rare  lesions  in  the  corp.  quadrigemina. 
h)  The  most  common  and  early  symptom,  WestphaVs  sign,  loss  of  the 
stellar  reflex  (which  most  rarely  fail  in  health,  marasmus,  old 
Ddividuals  or  as  an  hereditary  lesion),  (c)  Lightning  pains,  **  tabetic 
neuralgia,"  girdle  sensation,  gastric  and  other  crises,  (d)  Sensory 
'hanges,  subjective  and  objective,  including  bladder  disturbance,  (e) 
Opiic  atrophy.  (/)  Painless  ocular  paralysis,  particularly  in  the  adult 
*nd  of  the  nuclear  form,  producing  ptosis,  and  diplopia,    (g)  Ataxia, 
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which  usually  does  not  develop  early,  with  Romberg's  sign  and  tW 
tabetic  gaitr  is  practically  pathognomonic  after  excluaipn  of  pfripb 
neuritis. 

In  less  than  1  per  cent,  of  cases  (D^jt^rine)  the  disease  U  locate 
in  the  cervical  region;   and  in  this  cervical  iahfit,  the  setLSiory  chinj 
pains,  and  ataxia  are  most  manifest  in  the  arms,  or  eren  in  lhef» 
i^he   arm   reflexes  are  sometimes  abolished*  and  the  patellars 
rarely  l>e  normal  or  increased.     The  characteristic  pupils  air  nlmc^ 
always  present,  and  gastric  crises  appear  early  and  very  frequriitW 
The  diagnosis  of  atypical  tahejt  may  long  remain  uncertain,  m  in  cjti 
in  %vhich  ataxia,  Westphal's  sign,  and  the  Argjdl-Robertson  pupih 
absent,  or  in  those  with  unusual  symptoms,  as  marked  motor  wejjaif^ 
atrophy,  or  paralysis. 

Differentiation. — In  the  earliest  stage, confusion  with  neuraithenia. 
hypochondriasis  and  nosophobia  is  possible,  from  common  syio[Uoiw^ 
as  pains,  panesthesia,  girdle  sensation,  and  w^eakness  of  the  \ep,  t 
close  C(>ntiniied  observation  usually  determines  the  <n 

of  Hippocrates  was  probably  neurasthenia.     One 

pheral  (niulti})le)  neuritis,  (^.  r.),  viz.  acute  ataxia,  or  pseudotai»c«,  nift.H 
require  differentiation.     CerebroJipinal  .'iifphilis,  especially  of  the 
and  the  membranes,  may  sometimes  cause  confusion. 
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Tabes  and  paretic  dementia  have  a  common  etiology  but  in  the  latter 
le  pysehi'eal  alteration  is  characteristic.  For  differentiation  from 
Friedreich's  ataxia,  see  page  1135.  In  cerebellar  tumor,  the  ataxia 
sually  ceases  when  the  eyes  are  closed,  and  is  not  characterized  by  the 
ccessive  excursion  or  rapidity  of  tabes;  in  most  cases  the  patellar 
iflexes  are  increased,  there  is  no  anaesthesia,  and  signs  of  tumor  are 
ten  present.  In  mtdtiple  sclerosis  there  may  in  exceptional  cases  be 
ises,  pains,  and  sensory  disturbance,  but  the  Argyll-Robertson  pupil, 
axia,  marked  sensory  and  bladder  disturbances  are  most  rare.  The 
Sexes  are  increased,  there  is  nystagmus,  scanning  speech,  intention 
;mor  and  central  scotoma,  and  functional  oculomotor  involvement 
more  frequent.  Paraplegias  are  not  diflScult  to  differentiate,  since 
le  motor  disturbance  is  rare  and  of  late  occurrence  in  tabes;  the 
Sexes  are  increased  and  spastic  rigidity  is  marked,  even  in  atactic 
raplegia.  Tabetic  pain  is  often  misinterpreted;  pain  as  a  rule 
ggests  disease  of  the  vertebrae  and  membranes  rather  than  of  the 
rd  itself,  but  in  vertebral  disease  or  cord  tumor  the  pain  is  fixed, 
d  is  often  increased  on  pressure  and  movement.  Tabes  may  be 
nfused  (but  only  on  hasty  or  partial  examinations)  with  rheumaiismr 
:ercostal  or  trigeminal  neuralgia,  and  gastric,  renal  or  other  visceral 
fease.  Bilateral  sciatica  always  suggests  tabes,  diabetes,  or  nephritis, 
riimpell  describes,  among  workers  in  tobacco,  a  nicotine  tabes,  in 
bich  pain,  pupillary  alteration,  atactic  gait  and  absence  of  knee  jerks 
e  observed,  but  which  presents  a  characteristic  tremor  and  increased 
itaneous  reflexes  in  the  legs. 

Treatment. — Since  the  disease  is  incurable,  no  therapy  is  especially 
Bcacious. 

1.  Etiological  Treatment. — Antisyphilitic  remedies  are  at  first 
tdicated,  but  their  frequent  and  almost  regular  failure  has  led  some 
riters  to  erroneously  deny  the  causal  connection  between  syphilis  and 
bes.  Tabes  is  not  active  syphilis;  it  is  a  late  degenerative  para- 
philitic  affection.  Mercury  and  iodides  are  therefore  advantageous 
iefly  either  in  early  cases  or  in  those  in  which  gummatous  changes 
-exist  with  tabes.  They  apparently  arrest  some  cases  of  optic  atrophy, 
crcury  is  thought  by  Erb  to  be  beneficial  if  it  is  used  carefully;  it 
%j  be  administered,  but  should  be  discontinued  at  once  if  untoward 
cnptoms  develop. 

2.  Hygienic  Treatment. — Overwork,  overexercise,  worry,  fatigue, 
^uma,  exposure,  and  excess  in  tobacco,  alcohol  or  in  sexual  indulgence 
:>uld  be  avoided.  Tabetics  should  not  marry.  The  diet  should  be 
plated,  since  dyspepsia  promotes  pain.  If  possible,  the  patient 
auld  live  in  a  warm  climate  and  at  a  moderate  altitude. 

3.  Drug  Treatment. — ^There  is  no  specific  remedy.  Silver,  strych- 
i,  and  nitroglycerine  give  uncertain  results.  Gowers  considers 
senic  beneficial. 

4.  Balneotherapy. — Warm  baths  are  injurious;  lukewarm  baths 
*  best,  but  exert  no  specific  influence  on  the  disease.  The  same  is 
^e  of  (5)  eUctrotherapy,  and  (6)  massage. 
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7.  Symptomatic  Therapy.^ — (a)  If  pain  is  superficiul,  .sinapbms^ 
chloroform    liniments,    cocaine    niypodermatieally)    or   the  gakao 
cautery  shcHild  be  tried;    if  moderate,  aeetanilide  or  eaiiriabis  mdii'i«^ 
are  beneficial,  but  morphia  should  be  avoided  as  long  as  piMaible, 
because  the  habit  is  readily  acquired.    Peripheral  faradization  isofteo 
efficacious,     Gowers  recently  deiscribed  cases  in   which  ptiin  WM  » 
salient  symptom  and  existed  without  ataxia  or  loss  of  the 
reflexes;  for  this  **  tabetic  neuralgia/'  differing  from  ihe  ordiimr 
of  tabes,  he  recommends  salicylates  and  aluminium  cbIoridt\  gt. 
1. 1.  d.    (b)  Crises  resist  milder  therapy  and  usually  necessif 
of  hypodermics,     Laryngeal  crises  often   respond   to  nit     _ 
hypodermatically ,  chloroform  by  inhalation  or  cocaine  locally*   Sud^i 
ing  the  |spine  and  cord  probably  relieves  pain;   the  patient  sits  on  I 
floor  with  the  legs  extended;    without  other  movement,  the  Wvi 
carefully  pushed  forward  as  far  as  possible,    (c)  For  vtsical  affection 
catheterization  for  residual  urine  is  indicated,  but  under  most 
antisepsis;   belladonna  and  faradization  are  often  beneficial,    Cy 
is  treated  by  lavage,     id)  Secondary   infection    shoul^i    b»'  avQ 
Corns  should  never  be  cut  but  always  rubbed  off. 

8,  Ataxia. — ^This  may  be  relieved  by  H,  G.  Friinkci  s  M^ie 
exercises,  *'a  reeducation  of  the  central  nervous  system  by  rep 
exercises,"  which   teaches  that  carefully  and   persistently  cxecutw 
muscular  movements,  not  forceful  movements^  are  desirable, 
nerve  stretching  of  Langenbuch  and  the  suspension  methmi  of  Mile 
are  useless  and  even  injurious). 


n.  System  Diseases  of  the  Motor  Tract, 

The  centrifugal  or  motor  paths  may  be  diseased  (li  in 
neurone,  as  in  spastic  spinal  paralysis;  (2)  in  their  entir  ; 
affects  both  neurones,  as  amyotrophic  lateral  Si*lerosi»;  (3) 
peripheral  neurone,  as  spinal  muscular  atrophy  or  its  cerehrat  &ni 
progressive  bulbar  paralysis;  (4)  in  theperiplierul  motor  ner\TS,l 
neuritic  muscular  atrophy  and  finally  (o)  in  the  muscles  then 
as  the  muscular  dystrophies^  These  forms  are  probably  more  PtJ 
correlated  and  some  of  the  types  blend*  but  separate  descrij 
necessary  in  order  to  bring  out  clearly  the  cla^^ical  symptoii 
physiology  (though  the  classification  of  cases  into  tho^  with 
without  disease  of  the  spinal  gray  matter^  b  more  simple). 


1.  Spastic  Spinal  Paraplegia. 


Lateral  sclerosis,  tabfifi  dornal  spasmodique,  was  d<  rliilfcf  ■ 

in  1875,  and  later  by  Turck  and  Charcot.  Though  «ii*^.^vjophfcl 
sclerosis  affects  both  neurones  and  the  muscular  atrophies  the  I 
neurone  in  the  cord,  nen^es  or  muscles,  this  malady 
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the  upper  motor  neurone,  especially  that  part  which  is  in  the  cord, 
although  it  has  been  traced  at  times  to  the  cortex. 

Etiology  and  Pathology. — ^The  disease  represents  a  clinical  symptom 
complex  rather  than  a  pathological  entity.  The  causal  factors  are 
uncertain,  as  syphilis,  or  occasionally  an  hereditary  tendency.  In  75 
per  cent,  of  cases  it  occurs  between  the  twentieth  and  fortieth  years. 
It  was  thought  that  there  was  a  primary  sclerosis  of  the  lateral  pyra- 
midal tracts,  especially  in  their  lower  parts,  for  which  unequivocal 
confirmation  is  still  lacking,  for  the  cases  of  Erb,  Charcot,  Striimpell, 
Dreschfeld,  and  Minkowski  were  not  wholly  confined  to  these  tracts 
and  there  were  some  changes  in  other  neurones,  as  in  the  post,  columns. 

Symptoms. — ^There  are  three  cardinal  findings,  (a)  Motor  weak- 
ness, which  is  usually  paraplegic;  (6)  muscular  rigidity,  and  (c) 
increased  refiexes.  (a)  Motor  weakness  is  usually  the  first  sign;  it 
begins  slowly  and  is  evidenced  by  weakness,  fatigue  or  stiffness  in  the 
flexors  of  the  hips  especially  but  also  of  the  knees  and  ankles.  Every 
gradation  from  paresis  to  paralysis  may  be  noted  in  different  cases  or 
in  different  stages.  The  arms  rarely  are  first  affected.  Unilateral 
paresis,  as  of  one  arm  and  one  leg,  is  very  exceptional.  Striimpell 
attributes  the  loss  of  finer  synergistic  movements  to  involvement  of  the 
lateral  pyramidal  tracts;  he  holds  that  the  coarser  movements  for 
groups  of  muscles  are  possible,  via  the  anterior  pyramidal  tracts.  The 
muscles  are  large  and  well  nourished,  (jb)  Muscular  rigidity  (hyper- 
tonicity)  results  also  from  disease  of  the  lat.  pyram.  tracts,  which  lessens 
the  inhibition  and  is  proportionate  to  the  loss  of  power.  The  muscles 
resist  passive  efforts  at  flexion,  especially  quick  efforts,  but  yield  to  slow, 
gradual  flexion  and  remain  in  the  position  given  them;  this  is  the  **lead 
pipe  contraction''  of  Wier  Mitchell.  The  knees  are  rigidly  extended, 
even  when  the  patient  sits  on  the  edge  of  the  bed;  the  great  toe  is 
strongly  flexed  dorsally;  when  one  leg  is  lifted  as  he  lies  in  bed,  the 
other  comes  with  it;  the  specially  tense  adductors  prevent  abduction 
of  the  thighs.  The  muscles  are  stiff  in  the  morning;  painful  spasms 
may  occur  during  the  night;  hypertonicity  may  lead  to  contractures 
which  are  largely  active  in  character  and  patients  sometimes  complain 
of  the  "tendons  getting  too  short."  In  active  movements  rigidity  is 
manifest;  the  gait  is  paretic  and  spastic,  the  knees  are  extended 
and  closely  apposed,  the  steps  are  short,  the  balls  of  the  feet  seem 
to  cleave  to  the  ground,  and  the  feet  scufl3e.  (c)  Increase  of  the 
reflexes  is  also  due  to  lateral  pyramidal  sclerosis.  The  knee  jerks  are 
most  excessive;  ankle  clonus  and  Babinsky's  reflex  are  present;  a 
strong  clonic  contraction  of  the  quadriceps  follows  depression  of  the 
patella,  and  the  gait  may  be  hopping;  in  short,  this  is  the  so-called 
*' spinal  epilepsy,"  (Brown-S^quard).  The  arms  are  often  normal  but 
may  show  weakness;  there  may  be  rigidity  like  that  of  a  late  hemi- 
plegia, although  less  in  degree,  in  which  the  arms  hug  the  chest,  the 
forearm  is  pronated  and  partly  flexed  and  the  fingers  are  flexed;  there 
may  be  clonic  spasm  of  the  fingers,  and  increased  tendon  and 
periosteal  reflexes.    In  the  trunk,  there  sometimes  is  weakness  in  the 
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hack  and  pitinful  contraetion.s  of  the  chest  aiul  back  muscles  i^nthMi 


L'hiiig.    Tht 


il  nerves  are  rarely  <li*^eii8ecl»  iilthoii^h  the  jaw-jerk 


Ta  111  ill 
may  be  intTeased.    Sensation,  the  electrical  react  ions,  the  spliintleh, 
muscular  nutrition,  and  the  eyen  are  usually  ijuite  nonnaL    1^"  ' 
sensory  symptonis  they  are  rarely  oVgective;  the  sphincter^^  it 
affected  late. 

Clinical  Forms  and  Diagnosis— ^Diagnosis  concerns  <o)  the  pare:«\ ; 
ib)  h}^)ertonicity,(r)  increase  in  the  reflexes,  {d)  gradual  otiset.  amli'i 
aljsence  of  sensory,  tropliic  and  other  syinptoins.  Six  clitjif-al  ] 
may  l>e  descrihefh  (I )  There  is  rigidity  and  spasticity  in  the  le^^J 
and  perhaps  the  face,  sometimes  with  compulsory  laughing  or  werpinw 
as  in  amyotrophic  lateral  sclerosis,  hut  without  muscular  atrophy. 

2.  The   hrrrdiiary  or  familial  forr/i   (Erb,    BcrnhariJt,    Striimp 
Spiller)  cuniineiices  in  persons  helween  twenty  an<l  thirty  ye4r»  of  liieed 
the  paresis  develops  late;   this  form  i>  characterized  anatomtcath  I 
sclerosis  of  the  (congenitally  weak)  lateral  pyramidal  tra«*t!i,  and  alwt 
sclerosis  of  the  cerel>ellar  and  (toll's  cohnnns  (this  would  lir 
properly  classified  under  combined  system  disease). 

3.  In  itifattfiie  jurm.n  (see  Cehebrat.  Paraltsis  in  ('iflUiREM,  th 
rigidity  is  less;  footH'loniislesscommon ;  tonic  spasms  are  rarr;  ntlrelo 
movemeiits.deficieiit  iiieiUality  and  epileptiform  coil  vidHifm.sarecomiiJDnJ 

4.  In  the  Htjphiiit'tv  jurm  of  Erh,  tliere  is  paresis  anil  slight  sjiPtl^i 
city,  plus  urinary  incfuitinence,  retention,  and  impotence. 

o.    '^rherc  are  format  which  are  ittjmptamniic  of  brain  dUenJif  Itani*^* 
syphilis,  paretic  dementia*  encephalitis,  hydrocephalus},  cord  ditf^, 
(tumor,  myelitis,  compression .  syringomyelia,  nudliple  si*lenisis).4D 
hifstvria  (which  may  closely  .simnhite  spastic  paraplegia);  hj^s^tfrial 
not  the  peculiar  extensor  spasm,  loss  of  power  is  rarely  coinpldf»*TOJ 
ankle  clonus  is  rare,  although  a  spurious  half  voluntary  eoiitT»fti<«i 
of  the  calf  muscles  may  be  nute<K 

(i.  Westphal,  Charcot,  Schachiiowitch,  but  es|:»*H*ially  (foldflft^J 
ha%'e  described  periodic  familial  parahjsijs,  which  affects  tb- 
less  often  the  arms,  is  flaccid,  and  results  in  decrease  <if  tii 
and  absence  of  the  plantar  reflexes,  decreased  faradtc  imtaUi^V**'! 
sleepiness,  hut  without  sensory  symptoms;  it  lasts  one  to  tlinfc  J*.'^l 
The  prognosis  is  good* 

Prognosis. — The  disease  may  be  stationary  for  j^ars  and  it4t'o«if**J*1 
chronic.     **It  is  perhaps  the  least  dangerous  lo  lift'  uf  nuv   •hfofflfl*' 
spinal  tension /'    Recovery  or  arrest  is  rare 

Treatment— Much  exercise,  fatigue,  ele<nrnTher 
are  to  he  avoided.     Massage  and  warm  baths  rel.^ 
Otherwise  the  therapy  is  expectant. 


2.  Amyotrophic  Lateral  Sclerosia. 
This  was  often   called  the  Maladie  de  Chareui,  brcauie 


()HG5)  with  Joffrov  first  descrilxHl  il. 
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Itiology. — It  occurs  mostly  between  the  twenty-fifth  and  forty-fifth 
years,  more  frequently  in  males,  but  its  exact  causes  are  not  known, 
although  cold,  trauma,  and  overexertion  are  possible  factors. 

Pathology. — Changes  may  be  found  from  the  cerebral  cortex  to  the 
muscles  themselves,  but  the  name  amyotrophic  lateral  sclerosis,  left 
to  us  by  Charcot,  designates  the  leading  changes,  which  are,  amyotro- 
phy ^  muscular  wasting,  from  atrophy  of  the  anterior  horns  and  sclerosis 
>/  the  lateral  columns,  (a)  The  lateral  'pyramidal  tracts,  and  to  a  lesser 
extent  the  anterior,  show  symmetrical  primary  degeneration  of  the 
lerve  fibers,  followed  by  interstitial  overgrowth  (secondary  sclerosis) 
¥hich  is  most  marked  in  the  cord,  i.  e.,  the  lower  part  of  the  upper 
leurone,  but  extends  upward  (Charcot,  Marie)  in  some  cases  to  the 
neduUa,  pons,  crus  or  even  to  the  very  central  convolutions,  the 
;angIionic  cells  of  which  may  be  atrophied.  Charcot's  belief  that  the 
lisease  starts  in  the  pyramidal  tracts  and  is  followed  by  changes  in  the 
.nterior  horns  (r.  i.)  is  not  proven.  In  some  cases  similar  but  un- 
mportant  changes  may  be  found  in  the  cerebellar  tracts  or  indeed  in  the 
K>sterior  columns.  (6)  The  ganglionic  cells  of  the  anterior  horn  are 
[generated,  so  that  the  anterior  motor  part  of  the  cord  is  distinctly 
mailer  and  flatter,  particularly  in  the  cervical  region.  Likewise  the 
lerve  fibers  from  the  pyramidal  fibers,  anastomosing  with  the  pro- 
esses  of  the  ant.  horn,  are  degenerated.  With  these  changes  in  the 
rophic  centre  of  the  second  motor  neurone,  the  atrophic  changes  in  the 
interior  roots,  motor  nerves  and  muscles,  are  easily  explained.  Certain 
nuscles  are  wasted  to  a  varying  degree,  and  show  degeneration  or 
x>mplete  atrophy,  as  in  the  purely  spinal  progressive  muscular  atrophy, 
next  to  be  described,  (c)  The  bulbar  nuclei,  with  their  ners^es  and  mus- 
cles, show  identical  changes,  for  they  are  the  analogues  of  the  ant. 
boms. 

Symptoms. — ^The  symptoms,  like  the  lesions,  are  strictly  motor. 

Stage  1  of  Charcot. — The  disease  begins  with  weakness  and 
atrophy  of  the  muscles  of  the  hand,  first  in  one  and  then  in  the  other; 
they  are  most  marked  in  the  thenar,  hypothenar  and  interosseal 
muscles,  and  are  followed  by  wasting  and  weakness  in  the  forearm 
extensors,  deltoid  and  triceps,  while  other  muscles  of  the  arm  and 
Forearm  escape  or  are  involved  later.  There  may  be  some  tingling  in 
the  parts  affected,  but  sensorj'  symptoms  are  absent.  The  decreased 
[)ower  of  unwasted  muscles  is  often  manifest  before  they  atrophy. 
Other  symptoms  of  disease  of  the  lower  neurone  appear,  as  fibrillary 
contractions;  the  reaction  of  degeneration  is  present  in  those  muscles 
B^hich  are  wholly  atrophied,  while  in  others  the  response  is  reduced 
proportionately  to  the  atrophy;  the  nerve  trunks  respond  normally. 
Evidences  of  involvement  of  the  upper  neurone  also  appear;  paralysis 
>ften  precedes  the  wasting  and  accentuates  the  weakness  from  ant. 
lom  involvement;  there  is  increase  of  the  refiexea  (which  never  occurs 
n  nluscular  atrophy  due  to  disease  of  the  ant.  horns  alone),  increased 
biceps, triceps,  and  periosteal  forearm  reflexes,  and  there  is  often  rigidity 
und  contracture  in  which  the  arm  hugs  the  chest,  the  forearm  is  flexed 
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and  pronatecl,  and  the  wrist  iind  fingers  are  flexed.    Sometimes  Ac] 
neck  is  rigid  and  even  trismus  is  al>ser\*ed. 

Stage  2. — In  less  than  a  year  the  legs  are  involved;  indeed  ihersbo*^^ 
symptoms  duriii|/  the  first  stage.  The  legs  are  weak,  espctnally  in  the  | 
flexors  of  the  hip,  knee  and  dorsal  flexors  of  the  foot.  Spaslir  svmptnnisJ 
prevail.  The  legs  resist  passive  movement,  becauw  of  inrraufdl 
muscle  tonus  and  the  increase<l  reflexes.  The  gait  ?>  spastic  and  pcrffic| 
(seealtove,  Hf'astic  Hpixal  Pahalvsis)  and  walking  finally  liwomt'fl 
inipnssihie  because  of  the  ngi<Hty  and  the  twitching  tetanic  raorrw/ntfl 
of  the  (wtenjtorii.  The  patellar  rfjltweif  are  exaggerated;  ankle  elontJH  li 
freqnent;  when  the  patient  attempts  to  flex  the  thigh  while  theexin 
iner  holds  the  ankle,  there  is  a  visible  contraction  of  the  t*  '  nfinii 
(the  tibialis  phenomenon  1;   linbin.shtf*it  reflex  is  presmt    ■  i4et<!| 

of  plantar  flexion  on  stroking  the  sole);  there  are  evidences,  in  sbft 
of  pyramidal   disease,   which  dominate  the  leg  symptoms,  l»fcaii 
symptoms  referable  to  the  lower  neurone,  as  atrophy,  arv  niurh  1^ 
frequent,  less  marked  and  less  early  in  the  legs  ihaii  in  the  arms. 
exceptional  cases  (he  leg  symptoms  develop  first, 

Stage  3. — This  stage  occurs  in  one  or  two  years  with  hulhar  ^(» 
toms,  dysphagia,  atrophy  of  the  lips  and  tongue  with  fibrillatii^n,  w^^ 
primary  bulbar  paralysis  (q,  r.).    On  tapping  the  jaw.  a  markinl  jn 
is  elicited,  anah»gous  to  the  increased  reflexes  in  the  an  :    ^^j 

tonic  tension  of  the  facial  muscles  may  mvur  as  in     ^  pinitj 

paralysis.    Spasmodic  laughing  or  weeping  almost  always  oecun  AflJ  ^\ 
due  to  loss  of  inhibitory  innervation.    The  mind  is  clear,    I>^tli  re^l^^ 
from  respiratory  failure,  aspiration  pneumonia  or  intercurrent  rlis«*5r. 
In  rare  cases  the  bulbar  symptoms  antedate  atrophy  in  the  ^rm^^ 
spasticity  in  the  legs. 

Course  and  Prognosis. — In   some  cases  the  spinal,  in  cithef*  ^i 
atrophic,  symptoms  develop  first  and  are  dominant.    Tin  nmfj 

is  rapid  compared  with  other  diseases  of  the  group,  covt  ^'*"^ ' 

years,  and  is  always  fatal. 

Diagnosis. — The   involvement    of    both    motor    segracntv    ni"^'^^ , 
atrophy  with  increased  reflexes,  rigidity,  absence  usually  of  sphiuHrr^'' 
sensory  alteration  (except  rarely  some  pains)  and  the  filial  JhiI**' 
symptoms  make  the  disease  easy  of  diagnosis. 

The  treatment  h  that  of  spinal  muscular  atrophr  (v.  i.),  but  i^*''*  | 
little. 


3.  Progressive  Spinal  Muscular  A^txaphy. 


Duchenne  and  Aran  (1849-50)  gave  us  the  first  full  eUnicHl  tk^tip*  * 
tion  of  this  disease,  while  Clarke,  Luys,  (1880)  and  then  Ch**'*^*' 
divscovcred  changes  in  the  anterior  horns. 

Etiology. — The  ultimate  causes  are  not  known.     Seventr-fiTr  f^\ 
cent»  of  cases  occur  in  males,  mostly  beiweeii  tW  tif*  ^ 

forty-fifth  years.    Hereditary  factors,  which  are  often  obM^nn*  uiW^J 
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Quscular  dystrophies  (t;.  i.)  are  infrequent,  although  Werding  (1891), 
loffman  (1894),  Bruce,  Osier  and  Thompson  have  described  familial 
ofantile  forms.  Hard  work,  mental  distress,  syphilis,  trauma,  acute 
tifections  and  acute  poliomyelitis  are  possible  factors. 

Pathology. — In  the  cord,  especially  in  the  cervical  region,  (a)  the 
\nt.  hams  are  small  and  flattened;  their  ganglion  cells  are  shrunken, 
leformed,  their  processes  lost;  they  are  wholly  wasted  in  advanced 
lases.  Any  interstitial  changes  are  wholly  secondary.  (6)  The 
\nterior  roots,  especially  the  cervical,  are  somewhat  degenerated,  and 
>ften  also  the  peripheral  nerves,  although  changes  in  them  are  most 
lifficult  to  distinguish,  (c)  The  muscles  are  small,  stringy  and  pale, 
Aving  lost  their  normal  redness.  Microscopically  their  individual 
hers  are  small,  although  a  few  normal  or  even  hypertrophic  fibers  may 
e  seen.  Their  transverse  striation  persists  remarkably,  and  waxy, 
itty  or  granular  degeneration  and  longitudinal  splitting  are  not 
ommon;  sometimes  the  empty  sheaths  alone  are  seen.  The  muscle 
uclei  multiply,  round  cells  may  wander  in,  and  there  is  usually  increase 
f  connective  tissue  and  sometimes  fatty  deposit.  Just  where  the  process 
egins  is  disputed.  No  close  distinction  can  be  drawn  between  this 
isease  and  amyotrophic  lateral  sclerosis,  although  changes  in  the 
pper  neurone  are  absent  in  spinal  muscular  atrophy.  Gowers  and 
.  Leyden  consider  them  identical;  Kahler  and  Pick  held  that  both 
lese  diseases  and  bulbar  paralysis  are  one  affection. 

Symptoms. — (a)  The  essential  symptoms  are  those  of  the  motor 
erves,  and  all  others  are  accessory.  The  earliest  symptom  is  muscular 
trophy  with  weakness  in  the  upper  extremity  (90  per  cent.),  especially 
I  the  muscles  of  the  (right)  thenar  and  hypothenar  eminences.  The 
bductor  and  opponens  pollicis  are  first  involved,  then  the  flexor  brevis 
Qd  adductor,  the  wasting  of  which  brings  closer  together  the  meta- 
i-rpi  of  the  thumb  and  index  finger  (the  '*ape  hand'').  It  is  finally 
npossible  to  appose  the  thumb  to  the  fingers.  The  interossei  on  the 
Drsum  waste  and  leave  marked  furrows,  producing  the  **claw  hand," 
k»m  en  griffe,  from  contraction  of  antagonist  muscles,  the  ext. 
igitorum  communis,  the  tendons  of  which  stand  out  prominently. 
*ne  wasting  lumbricales  make  the  palm  more  hollow.  Wasting  as 
bove  described  is  known  as  the  Duchenne-Aran  type,  in  which 
individual  muscles"  are  selectively  involved  (Charcot).  The  onset 
nd  progress  are  always  very  gradual,  and  the  muscles  become  lax, 
oft,  thin  and  flat.  The  atrophy  long  exceeds  the  paresis.  The  forearm 
^y  be  next  involved,  first  the  extensors,  especially  those  below  the  int. 
^ndyle  and  later  the  supinators  and  flexors.  A  deep  depression 
^ween  the  ulna  and  radius  eventually  occurs.  liater,  often  after 
^ireral  years,  the  shoulder  muscles,  the  posterior  and  middle  third  of 
^^  deltoid,  the  biceps  and  brachialis  waste,  and  much  later  the  triceps, 
sometimes  the  wasting  of  the  muscles  of  the  shoulder  and  arm  immedi- 
^*«ly  follows  the  involvement  of  the  hand,  or  perhaps  the  disease 
^^ns  in  the  shoulder.  The  bones  of  the  shoulder  stand  out  clearly, 
^ered  only  by  the  skin;   these  cases  are   *'the  living  skeletons" 
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fieen  in  museums.  The  trunk  muscles  are  involved  iti  tiii^  orde 
trapezius  in  its  middle  and  lower  parts  (rarely  in  its  upp*  ' 
is  the  iiltimum  nMrienx  u{  Duchenue);  pectoralis,  la( 
rhomboidei  (causing  the  shoulder  to  droop)  and  extensors  of  the  he 
(allowing  the  head  to  fall  forward).  Scoliosis  may  develop^  lordosis il 
common  in  involvement  of  the  extensors  of  the  trunk  and  hifv.  urMitli 
spine  stands  out  distinctly  in  cases  of  extreme  atrophy,  Th' 
and  face  almost  always  escape,  in  most  instances  the  ri 
muscles,  intercostals  or  even  the  diaphragm  are  involved,  and  fiiJ 
is  a  not  infrequent  source  of  danger  to  life.  The  abdondnal  miisel»Aii 
sometimes  weakened-  In  the  leg  the  muscles  are  affectetl  late  wndwi 
lesser  degree,  as  the  glutei,  quadriceps,  ami  the  peronei.  In  ver 
exceptional  cases  the  disease  first  develops  in  them.  In  the  (ulJfj 
developed  case  there  is  extreme  helplessness  in  which  an  added  tiii' 
in  the  form  of  the  sister-process,  bulbar  paralysis,  may  develop. 

(h)  In  tlve  wasted  and  weak  muscles  there  are  usual] v  fihrilkrtf  eoft- 
imctiom;  thev  are  involuntarv  twitchiugs,  tremor- or  even  wavr*Kki»l 
character,  which  are  sometimes  incessanti  and  again  are  inttii^tm«»w)'| 
by  cold,  or  tapping;  they  show  increased  mechanical  irritability.  Th^Jj 
may  appear  in  muscles  not  yet  vvaste«4  and  are  not  to  hr  '  '  ^'^M 
the  similar  neurasthenic  fil)rillation,    (r)  The  r/rcfr/ca/n  *.  ^"*^"* 

on  the  degree  of  wasting.     In  the  nerves  it  is  normal.     In  il 
there  is  usually  only  cpuintitative  reduction »  and  the  voltaic  c.x:  ..■     . 
remains  long  after  the  faradic  is  lost;    in  the  \asi  stages  tberri**] 
partial  reaction  of  degeneration.     \d)  Tlie  rtflrj-c/t  art?  wfotrnid^^] 
abolishetl;   they  are  roughly  proportionate  to  the  atrophy  ami  <l>i^  ^"^  i 
disease  in  the  motor  side  of  the  reflex  arc.    They  are  never  incrr*^' 
The  .sphincters  are  intact,  but  sexual  power  is  often  lost     if)  iifni^^\ 
shows  no  objective  change,  and  even  sid3Jec*tive  panpsthesiB  is  (ir«. 
in  some  instances  there  are  dull  aching  pains  in  the  muscles  or  joints 
(/)  A'asomotor,  secretory  and  trophic  symptoms  are  lacking.    1^*'^ 
coolness  of  waste*!  parts  is  due  to  lack  of  motility. 

Diagnosis. — The  diagnosis  is  based  (ui  {a)  the  slow  course;  <ll  "'*' 
involvement  of  the  muscles  of  the  hand  and  itJ*  slow*  **indiviilu^l'*** 
tion";  (t)  Hbrillation;  id)  partial  reduction  in  electrical  irriU^'i'^^^ 
or  partial  reaction  of  degeneration;  l^**)  nbscnrr  t>f  irH"ri-a^i*il  MH'" 
and  (/)  of  any  sensory  signs. 

Differentiation  is  necessary   (1)  from  diM-jiM-   m   wm«  n    hm^-^^^ 
atrophy  is  but  one  among  several  symptoms,     (a)  St^nni^nmyA^ 
marked    In    its   trophic  characteristics,   its   aiuilgCHia,  ilit-rro**-^^ 
thesia  and  less  symnietrical  wasting,    ib)  }lcninffitist  pari  vi  ir uiti^ 
spondylitis,  tumors  and  myelitis,  are  manifested  by  ain 
tenderness,  and  rigi<lity.    (c)  In  rtmt  ncurHiji  or  rtt .  ''     '      >  urjn*  u 
a   clearer   reaction  of   degeneration,  more   seu  n<  und 

tenderness  in  the  nerve  trunks,     (rf)  The  atrophtrs  ^ 

vidual's  occupation  are  distinguished  by  thr  bl^tor^  „ .„^^. 

disturlmnc^e. 
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(2).  Other  muscular  atrophies  must  be  dififerentiated.  (a)  Subacute 
and  chronic  poliomyelitis  causes  paralysis  first  and  atrophy  afterward ; 
it  affects  groups  of  muscles  at  once,  its  course  is  not  gradual  but  rapid 
and  fibrillary  contractions  are  infrequent,  (b)  The  myopathic  atrophies 
must  be  distinguished  (see  p.  1135).  (c)  Amyotrophic  lateral  sclerosis  is 
an  allied,  perhaps  an  identical  affection ;  Charcot  held  that  the  atrophy 
is  not  "individualized,"  but  occurs  en  masse]  the  distinguishing 
features  are  the  increase  of  the  reflexes,  spasticity,  and  a  much  more 
rapid  course.  Gowers  has  never  seen  a  case  of  progressive  spintal 
atrophy  without  anatomical  change  in  the  pryamidal  tracts;  in  describ- 
ing the  two  affections  together,  he  distinguishes  three  varieties  (i) 
extreme  atonic  atrophy,  (ii)  muscular  spasm  and  weakness  with  little 
or  no  atrophy,  and  (iii)  moderate  tonic  atrophy  with  increased  myotatic 
irritability,  (d)  Arthritic  muscular  atrophy,  probably  due  to  reflex 
influences,  or  direct  extension  of  inflammation  to  the  muscles  or  nerves, 
may  be  acute  or  chronic,  and  involves  chiefly  the  extensors  in  a  moder- 
ate wasting;  diffuse  wasting  suggests  a  nervous  cause;  the  history  or 
evidence  of  joint  disease  is  distinctive.  The  electrical  reactions  are 
normal  or  show  only  slightly  decreased  excitability.  There  is  usually 
distinct  increase  in  myotatic  irritability  and  reflex  action. 

Oourse  and  Prbgnosis.r-The  onset  between  the  twenty-fifth  and 
forty-fifth  years  is  gradual,  the  course  is  slowly  progressive,  remissions 
infrequent,  arrest  very  rare,  and  death  usually  results  from  intercurrent 
disease,  respiratory  affections  (tuberculosis)  or  bulbar  palsy.  Gowers 
observed  arrest  but  rarely,  and  then  chiefly  in  cases  marked  by  sym- 
metry and  synchronous  involvement  of  both  hands;  arrest  occurs, 
unhappily,  chiefly  late  in  the  disease. 

Treatment. — Drugs  are  of  uncertain  value.  Gowers  gives  strychnia 
hypodermatically;  he  has  seen  7  consecutive  cases  of  arrest  of  which 
S  were  permanent;  it  has  little  effect  by  mouth.  Arsenic  and  iodides 
are  employed.  Massage,  active  and  passive  gymnastics  and  electricity 
are  always  indicated  but  do  not  stay  the  disease. 


4.  Neuritic  Muscular  Atrophy. 

Charcot-Marie  type.  Peroneal  family  type  (Tooth).  Neuritic  type 
(Hoffmann). 

Itiology. — It  is  often  hereditary,  even  through  five  generations;  it 
is  usually  familial.  It  occurs  in  the  second  half  of  childhood,  and 
Jarely  after  the  twentieth  year.    Sixty-six  per  cent,  of  cases  are  in  males. 

Pathology  and  Symptoms. — The  pathological  characteristic  is 
"neuritis y  which  Hoffmann  thought  might  ascend  to  the  post,  roots; 
secondary  changes  have  been  seen  in  (joirs  column.  Early  atrophy 
cx!curs  in  the  small  muscles  of  the  feet  and  may  not  attract  attention  until 
bilateral  symmetrical  peroneal  paralysis  and  atrophy  develop,  together 
'With  paralysis  in  the  long  toe  extensors,  and  club  feet  (pes  equinns 
W  varo^quinus).    The  calf  muscles  are  the  next  to  suffer  and  the  thigh 
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is  involved  still  later.  Then  after  years,  parulysis  and  atrophy  uf  tli^ 
hands,  as  in  progressive  spinal  atrophy,  develop,  with  the  '*(*law  hand*', 
in  involvement  of  the  forearm,  the  extensors  sutTer  more  than  th« 
flexors.  The  shoulder,  neck,  trunk  and  face  are  seldom  diseased. 
Fibrillation  is  infrequent;  the  reaction  of  degeneration  \s  jftmruWx 
present,  sensory  manife.stations  are  common  as  pains  or  anrc^hesia 
(especially  plantar),  and  reflex  action  is  decreased  or  abolished,  though 
the  patellar  reflexes  may  long  persist. 

The  diafpiosi^t  h  based  on  the  hereditary  or  family  history,  tbeagt, 
localization  and  signs  of  slow  neuritis.     Treatment,  lis  in  other  farms  of ' 
muscular  atrophy,  is  unsuccessful. 


5.  Muscular  Dystrophy. 

The  progressive  muscular  dystrophies  (Erb)  or  myopathies  (Charcot) 

are  often  classed  with  diseases  of  the  muscles,  which  indeeii  show  the 
sole  constant  pathological  lesions.  They  are  so  closely  related  clinicAlU 
to  the  less  frequent  spinal  atrophies  that  they  are  here  cotisidcitA 
Their  status  is  provisional,  since  changes  in  the  cord,  nerve  trunks  and 
nerve  fikiments  have  been  found  in  some  cases  of  each  type.  In  ill 
types  (v,  L),  with  few  exceptions,  there  are  certain  common  chanMna»» 
istics;  (a)  hervdity  is  an  obvious  cause  in  56  per  cent,  of  cases;  thoo||h 
this  factor  may  be  absent,  a  familial  incidence  is  often  obsen'ed;  ite 
muscular  system  seems  deficient  in  nutrition,  development  or  ritalitr 

(b)  It  usually  occurs  in  childhood  or  pubescence,  rarely  in  adult  Bt^ 

(c)  The  patholiHpj  is  practically  the  same  in  all  types;  the  mmdn 
waste,  with  or  without  hypertrophy,  or  with  increase  of  fat  or  inter^itial 
growth,  id)  Being  strictly  a  muscular  afl^ection,  fibrillation  and  the 
reaction  of  degeneration  are  very  rare,  (e)  In  localization  n"** 
cles  arc  i n vol ved ,  as  those  of  i he  face  (orbicularis  ocuU  ei\r  " Mf r 
(pectoral is,  latiss,  dorsi,  serrat.  magnus,  rhomboidei,  trapezius ^  anu 
(biceps,  brachialis,  supin.  long.,  triceps),  trunk  (erector  spiuip).  glutei 
and  thigh.  Others  are  usually  exempt,  as  the  deltoid,  supra-  anrl  infu- 
spinatus,  small  muscles  of  the  hands  and  feet,  leg  mii  'w>* 
cnemius),  and  those  of  the  tongue  and  pharynx.    There  an               inis. 

Pseudohypertrophic  Muscular  Paralysis, — Lipomatoua  musiuhiT 
atrophy  is  the  least  frequent,  but  is  the  longest  and  best  known 
type.  (Bell  1830,  Partridge  1837,  Meryon  1852,  Duchenne  !sfdJ  li 
occurs  in  males  (80  per  cent.),  and  is  less  marked,  less  earl  mJ 

less  fatal  in  women»    It  is  often  transmitted  by  healthy  ^ht 

males  being  impotent,  and  may  be  seen  in  five  generations.  It  bfjjiw* 
early  (75  per  cent,  under  ten  years),  and  but  rarely  after  twenty  yefti'S 
of  age. 

1.  Impaired  motiUiy  is  the  earliest  symptom.    The  weakest  mu^de* 
are  the  invisible  hip  flexors.    Weakne^^s  of  the  hip  and  kner  t^v^^n^or' 
makes  climbing  of  stairs  difficult,  causes  the  wadilling  gait  (p 
glutei)  and  interferes  with  rising  from  the  floor,  so  that  the  ehjio  )"'  • 
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resting  on  all  fours,  and  then  by  **<'liinliing  his  own  leg5  with  his 
V  (Gowers),  Paresis  of  the  back  muscles  ami  hip  extensors  caiises 
r lordosis  and  abdf>minal  protrusioiL  Tlae  ankle  extensors  also 
n.  The  child  stands  with  le^s  far 
Tlie  depressors  of  the  shoulders 
^akened  early  in  the  disease,  later 
)ulder  muscles,  then  tlic  biceps  und 
.J  but  the  hand  remains  normal 
long  time,  or  is  permaneittly  un- 

d.  The  weak  muscles  show  nuclear 
:ie,  atrophy  and  division  of  their 

which  are  usually  undersized,  ir- 
r  in  width,  pale  and  narrow;  fatty 
?ration  and  loss  of  striation  are 
Increase  of  connective  tissue  is  a 
lUt  most  characteristic  change, 
•ertaiu  muscles  show  apparent  in- 
in  size  ( pseudokypertrophtf), \\'hw\i 
largely  to  early  adipose  deposit  or 
to  actual  muscular  hypertrophy, 
mscles  are  lax.  Tlie  calf  muscles 
pecially  enlarged,  then  the  gltUei, 
ixtensors,  or  infraspinatus  which 
sts  strongly  with  the  wasted  latis- 
and  deltoid;  the  muscles  of  the 
eck  and  forearm  seldom  show  en- 
lent. 

lS  to  other  symptoms,  the  electrical 
ility  is  lowered,  but  there  is  no 
|P  of  degeneration.  The  deep  re- 
Hecrease  and  disappear,  from  the 
lar  lesion.  Mentality,  sensation 
le  sphincters  are  normah  Con- 
•es,  such  as  the  pe.s  equinns,  may 
ate  in  the  course,  (^ardiac  hyper- 
was  observed  by  Glotz  in  BO  per 
>f  his  cases.     The  course  is  pro- 

e,  the  patient  becomes  bed-ridden, 
is  rare,  and  death  occurs  after 
from  intercurrent  disease  or  from 
,tory  inflammation. 
atile  Atrophic  Form,  with  or  with- 
^al  Involvement. — There  is  usually 
>ertrophy,  but  wasting  occurs  from  the  beginning.  It  may  be 
led  with  the  first  form,  and  the  legs  then  sliow  pseudfi- 
rophy  and  the  arms  simple  atrophy-  The  pathology  is  that  of 
jhypertrophic  muscular  paralysis,  save  that  there  is  no  hvper- 

true  or  false;    increased  connective  tissue  eharaetemes  this 


T>T»Jcal  pseudohypertrophic  muacuW 
paralysis .     ( Dert'ura , ) 
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type  of  atrophy   and  also   that   of  the  juvenile   form    (nee  befowl 

The  face  niav  he  involved,  as  was  first  ohaerved  bv  Duchenne  iiwJ 
later  emphasized  by  Landoiizy  and  D^j^rine.  The  lids  droop  una 
cannot  be  wholly  closed,  the  forehead  is  smooth,  the  che*  ^  '  h^'W 

and  droop,  the  lips  part  and  functionate  poorly,  as  in  .  tht 

lower  lip  protrudes,  the  nasolabial  fold  disappears^  the  face  tietH)me'» 
expressionless,  (the  '* facies  myopathwa").  Sometimes  the  burauAtor 
muscles  are  implicated  but  rarely  the  masseters  or  tho.*ie  of  the  loo^e, 
palate,  larynx,  pharynx,  or  eyeball,  Simuhaneously  or  mon*  often 
later,  the  shoulder  girdle  wastes  as  in  the  first  type;  this  is  the /o<r*o- 
scapulo^humeral  form  of  Landouzy  and  D^j^rine;  the  latissimu*  an«l 
lower  part  of  the  pectoralis  are  usually  first  affected,  but  in  the  birep. 
triceps  and  often  in  the  supinator  longns,  wasting  anrl  paresis  are  morp 
conspicuous;  the  wasting  is  usually  syrametricab  The  forearm  a^r 
for  the  supinator  longus  and  the  hand  usually  escapes.  The  neck  t< 
seemingly  lengthened  (Brissand),  Iweause  of  the  drooptag  »>f  ti* 
shoulders  and  clavicles.  The  leg  muscles  then  waste,  esp*  "  '  "dip 
flexors,  knee  extensors  and  less  often  the  glutei;  lortlosis,  liOf? 

gait  and  symptoms  observed  in  the  next  type  (i\  /.)  may  drvrlnp-  rbf 
order  given  may  be  altered,  for  facial  wasting  may  fallow  tliJit  of  tb»" 
arms.  The  course  is  usually  progre-ssive,  very  chronic  (ten  to  fiftj* 
years)  and  the  disease  in  itself  rarely  causes  death,  which  resultJ*  frow 
intercurrent  infections  or  respiratory  catarrhs,  tuberculosis,  etc.  1" 
the  seconti  hihI  thin!  types,  the  prognosis  is  more  favorable  thnninthf 
first  form  anti  tlie  outlook  is  better  when  the  face  is  unaHectf^l. 

Th©  Juvenile  form  of  Erb. — This  type  begins  after  pul>erty,  |)0^"? 
later  {twentieth  to  fortieth  year),  and  is  more  frei^nent  in  wiimen  ik*" 
the  above  forms.  It  begins  more  often  in  the  shoulders  and  armslb^f 
in  the  legs.  The  pectorals,  latissimns,  trapezius,  serratus  mag.,  rhorow*" 
del,  sacrolumbahs,  longiss,  dorsi,  supinator  longus  and  later  thetnttp* 
are  wasted,  while  the  sternomastoid,  supra-  and  infnispinatu-S  l<^* 
anguli  scapuhe,  coracobrachialis.  teretes,  deltoid,  and  the  Imnd  ^ 
foreann  (except  the  supin.  long.)  are  almost  always  exempt.  W^ 
lift  the  patient  with  our  hands,  beneath  his  shoulders,  he  tends  to  *^ 
through '';  this  is  due  to  '*  loose  shoulders'*  (Erb),  The  scapube  ^^ 
out  prominently  from  weakness  of  the  serrati.  In  the  lower  limb^*^ 
glutei,  quadriceps  and  le.ss  often  tibialis  ant.  and  peronei 
atrophied.    The  lonlosis  an<l  gait  are  as  above  descrioed. 

Diagnosis    of   Myopathic    Atrophies. — (a)    Atrophy    fmtn 
lesions  is  less  marked  than  myopathic  atrophy  and  n»  '  -  n 

the  marked  loss  of  power,    ih)  Spinal  mwinilar  atn^i  inlin 

Leu  be)  is  differentiated  as  on  page  113a. 

(c)  Congenilal  spoitiie  paraplegia  occurs  in  children  with  weak 
and  contractures  in  the  calves  but  the  history,  incimse^l  reflexc*,  m 
regressive  rather  than  a  progressive  tendency  ' 
id)  As  to  peripheral  nexiritis,  the  hereilitary  neurta 
atrophy  (q,  \\)  is  easily  recognized.    Multiple  neurtiis  yij,  v,}  u 
toxic,  more  acute  and  shows  sensorj*  symptom^*  ami  loeml  len< 
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Spinal  Progressivb Myopathic  Progressive 

Muscular  Atrophy.  Muscular  Dystrophy. 

Begins  in  small  hand  muscles.  In  trunk,  shoulder,  or  pelvic  girdle,  leg 

and  upper  arm. 

Extends  upward  (face  free).  Progresses  downward;    face  sometimes 

affected. 

Muscular  atrophy.  Frequently  with  hypertrophy. 

Fibrillation  the  rule.  Very  exceptional. 

Tendon  reflexes  may  be  increased  in  the        Never  increased. 

legs,  if  we  include  the  amyotrophic 

lat.  sclerosis. 
Reaction  of  degeneration,  partial,  Practically  never  present. 

perhaps  complete. 

Age:  usually  begins  after  thirtieth  year.        Usually    in    childliood;     rarely    after 

twentieth  year. 

Heredity — rare.  Frequent. 

Bulbar  symptoms  not  uncommon.  Never  present. 

over  the  nerves  and  muscles,    (e)  In  congenital  defects  in  the  pectoral 
muscles  and  trapezius,  any  progression  is  naturally  absent. 

Treatment. — Electricity  is  recommended,  but  a  current  sufficiently 
strong  to  excite  the  wasted  muscles  causes  too  much  pain.  Massage, 
but  especially  reasonable  exercise,  is  advisable,  because  the  patients 
begin  to  fail  when  they  cannot  walk.  In  advanced  cases  the  respiratory 
tract  must  be  watched,  since  catarrh  predisposes  to  tuberculosis. 


Under  diseases  of  the  motor  neurones,  ophthalmoplegia,  Landry's 
paralysis,  bulbar  palsy,  myasthenia,  acute  poliomyelitis,  etc.,  might  also 
be  described;  these  affections,  however,  are  treated  elsewhere  for 
anatomical  or  differential  reasons. 


m.  Oombined  System  Diseases. 

In  1867  Westphal  described  these  affections  in  paretic  dementia,  but 
Kahler  and  Peck  in  1877  brought  to  more  general  attention  this  group 
of  cases  with  simultaneous  disease  in  several  systems  of  neurones.  Von 
Leyden  and  Groldscheider  consider  them  diffuse  or  even  myelitic  affec- 
tions rather  than  true  system  diseases,  of  which,  in  their  opinion,  there 
are  but  two  examples,  tabes  and  progressive  muscular  atrophy. 

1.  Hereditary  Ataxia,  Friedreich's  ataxia  (Friedreich,  1861). 
— ^Etiology. — ^Xhis  affection  is  hereditary  in  33  per  cent,  and  in  the 
other  instances  it  is  usually  familial,  although  isolated  cases  are  seen. 
Most  cases  occur  in  boys.  It  is  held  by  some  to  be  a  congenital  hypo- 
plasia of  the  pyramidal  and  other  tracts,  tending  to  degeneration 
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(Frietlreich,  Sehiiltze,  Strumpell),  iliough  otiiers  regtiitl  it  asacWD' 
billed  system  rlisease  (Kahler,  Pick. )  Orebellar  atrophy  han  brmbeld 
as  causal  (Senator,  Mentzel)  but  this  is  more  striking  i«  the  hercditury 
cerebellar  ataxy,  described  below. 

Fathology.^The  cord  or  medulla,  and  even  the  pons  arc  $m\i 
The  earliest  and  dominant  change  is  atrophy  whh  se<*ondary  gclmfn 
of  ike  post,  roots  and  post,  columns,  and  this  occurs  in  Goll's  mtirellwui! 
in  Burdach's  columns.  Lissauer^s  **root  zone*'  is  less  affected  than ia^ 
tabes,  but  more  than  in  ataxic  paraplegia.    The  direci  "  tfOf/ 

and  Clarke 's  gray  columns  share  clearly  in  the  atrophy,  u  -  ant- 

lat.  ascending  tract  of  Gowers.  The  lut.  pyramidal  irat:i  iiutfer§  in  mow 
cases,  its  inner  portion  l>eing  usually  normal;  the  ant,  pyramid*  inA 
is  less  altered  and  principally  in  the  cervical  region.  Chronic  kptf**] 
meningitis,  sometimes  with  annular  sclerosis  of  the  cord,  h  occ&sion»l. 

Symptom B. — (a)  The  cardinal  sign  and  the  one  firnt  observed  is 
which  is  less  rapid,  excessive  and  stamping  (as  to  gait)  than  tiWt 
ataxia,  and  more  closely  resembles  cerebellar  ataxia  in  it5  tumWing 
character  and  involvement  of  the  trunk.  Static  ataxia  appean  lutf' 
but  to  a  marked  degree,  and  the  head  oscillates  as  it  docji  in  multifJfr 
sclerosis,  or  the  arms  show  jerky  movements.  Homhrrg's  lijn 
usually  present,  and  the  subject  leans  over  to  watch  hi*  feet; 
leads  to  some  kyphosis.  Testing  the  sense  of  location  elialja  atai 
in  the  knee-ankle  test.  The  arms  become  atactic  after  a  few  J«ifl 
}^ystagmus  develops  in  most  cases,  though  it  is  a  late  symptom;  »* 
elicited  chiefly  on  lateral  (or  upward)  movements  and  is  aUw?tii% *> *^' 
also  the  di^^fnrbancc  of  speech,  which  develops  in  three  to  teo  y«*n}i 
the  speech  is  monotonous,  irregular,  unclear,  sligh'  ^^^\ 

and  strained;  syllables  are  often  elided,  the  tongiie  s  '^<» 

nasal  twang  may  be  noticetl. 

(b)  Regarding  the  reflexes,  the  knee  jerks  are  de<TeaJ»ed  «irfj  ^ 
are  abolished,  being  present  only  in  rare  atypical  cases.  Tbc  *|"**' 
pupillarj'  and  sphincter  reflexes  are  usually  normal.    In  ^""?1 

syphilitic)  cases   the    pupil    reflex    may    disappear.  f** 

embrace:  Club  foot  (pes  equino- varus)  is  common,  and  is  bcrt'*'^ 
in  the  dorsal  decubitus;  the  foot  is  shortened  and  widene^l.  thc*'^^^^* 
exaggerated  (pes  cavns),  the  great  toe  is  stningly  ttex«l  dor*U? 
(extended).    Scoliosis  and  kyphosis  are  common.     ^  '  paJ^r^^ 

or  wasting  is  rare,  although  late  paraparesis  may  ,      Sca^i 

signs  are  few;  tactile  and  muscle  sensation  are  sometimes  biantef! 
pain  sense  is  but  rarely  impaired;    panesthesice,   crisfs,  Ui 
pains,  and  trophic,  vasomotor  and  sensory  disturbances  are 
General  or  sexual  development  may  be  retardetl  at  pulieTtT. 
pulse  is  often  increiised  and  hiemic  murmurs  may  be  hi»jinl    Ci^t^ 
symptoms,  as  mental  dulness,  develop  late,  if  at  all. 

Oourse    and   Prognosis.— About  33  per  cent.  dr\    i   ,r 
sixth  year,  33  per  cent,  between  the  sixth  and  tenth,  un  i  :: 
after  the  tenth  year.    The  atactic  gait  is  the  firiit  sigo»  t 
involved,  possibly  then  the  ky7>hosis  and  club   fcwt   ik-vtit^irJ^ 
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iter  the  arms  are  affected;  the  course  is  steadily  progressive,  possibly 
nth  remissions,  and  the  patient  becomes  bed-ridden  in  twenty  to 
lirty  years.    Death  follows  from  acute  infections,  cystitis  and  sepsis. 

Diagnosis. — ^The  diagnosis  is  based  (a)  on  the  hereditary  or  familial 
dology;  (6)  the  age;  (c)  the  ataxia;  (d)  absent  knee  jerks;  and  (e) 
isturbance  of  speech. 

Differentiation. — 1 .  In  tabes,  there  are  also  ataxia  and  absent  knee 
jrks  but  in  hereditary  ataxia,  the  syphilitic  stigmata  or  history,  the 
omobile  pupil,  eye  paralysis,  optic  atrophy,  pains,  crises,  and  vesical, 
ophic  and  marked  sensory  disturbances  are  absent. 

2.  Multiple  sclerosis  (in  which  there  is  also  speech  alteration, 
(Tstagmus,  ataxia  and  tremor),  is  differentiated  by  the  history  of 
itecedent  acute  infections,  the  presence  of  spasticity,  increased  reflexes, 
>tic  atrophy,  compulsory  laughing  and  other  psychical  signs,  apoplecti- 
rm  insults,  a  distinctly  intentional  tremor  and  slow,  scanning  speech. 

3.  In  cerebellar  disease  the  ataxia  is  similar,  but  in  tumors  there  is 
>tic  neuritis,  headache,  and  vomiting.  Marie,  Londe  and  Nonne 
sscribed  a  clinically  similar  affection,  hereditary  cerebellar  ataxia, 
hich  is  probably  due  to  simple  congenital  atrophy  of  the  cerebellum 
oiddle  lobe),  degeneration  in  Clarke's  columns,  cerebellar  tracts  and 
>sterior  columns,  is  also  hereditary  or  familial,  but  develops  later, 
jtween  the  twentieth  and  thirtieth  years.  The  ataxia  is  cerebellar. 
he  reflexes  are  increased  (which  Patrick  thinks  is  the  sole  differentiate 
ig  point),  often  with  spasticity;  quite  frequently  there  is  optic 
Iraphy,  limitation  of  the  visual  field  for  objects  and  color,  eye  paralysis 
nd  sometimes  an  immobile  pupil,  nystagmus,  choreiform  movements, 
od  moderate  sensory  and  speech  disturbance,  which  may  be  nasal  and 
larked  by  unequal  inspiration  and  expiration.  The  club  foot,  scolio- 
!s  and  Romberg's  sign  are  absent.  Sanger  Brown  has  reported  25 
ad  J.  H.  Neff,  13  cases. 

4.  Cerebral  diplegia  of  children,  and  ataxic  paraplegia  are  dis- 
nguished  by  reflex  increase  and  spasticity. 

5.  "Amaurotic  family  idiocy ^^  (Sachs,  Peterson,  Hirsch)  is  char- 
cterized  by  paresis  or  paralysis,  idiocy,  optic  atrophy,  marasmus, 
ttd  a  rapidly  fatal  course  before  the  third  year  of  life.  At  autopsy 
ypoplasia,  microgyria,  decreased  pyramidal  cells,  tangential  and  other 
bers  are  noted.  Sachs  observed  27  cases  in  Jews,  and  Haveroch  (190^1 ) 
oUected  36  cases. 

Treatment  is  wholly  symptomatic. 

2.  Ataxic  Paraplegia  (Gowers). — Most  cases  occur  in  males  between 
lirty  and  forty;  cold  and  concussion  are  possible  causes;   syphilis  is 

rare  cause.  Pathologically,  there  is  a  lateroposterior  sclerosis;  in 
16  lat.  column  the  degeneration  is  not  wholly  systematic,  symmetrical 
r  pyramidal;  it  may  invade  the  mixed  zone;  in  the  post,  column  the 
toeess  is  not  more  intense  in  the  lumbar  cord,  and  is  less  intense  in  the 
^t  zone  than  is  the  case  in  tabes.  Sometimes  the  process  is  so  diffuse 
^t  it  suggests  myelitis  or  arterial  obstruction  (Marie).  The  early 
yraptoms  are  those  of  a  gradual  spastic  paraplegia  (muscular  weakness, 
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exaggeratCHl  reflexes,  moderate  rigidity),  followed  by  ataxia  imani; 
in  the  legs,  with  Romberg's  sign).  The  arms  air  involvtni  hitff, 
though  to  a  less  tlegree.  In  the  last  st^ge-?  the  ataxia  is  obsc-urt^l  bv 
spastic  paraplegia;  veaieal  or  rectal  tenesmus  and  muscle  enuspii 
fairly  common,  {^ranial  involvement  is  infrequent,  though  sometime 
suggested  by  slightly  disturbed  articulation,  nystagmus,  tremulo! 
facial  movements,  and  inereased  jaw-jerk.  The  min<l  is  u^uall 
though  in  some  cases  late  dementia  develops*  Sexual  activity 
lessened,  and  the  sphincters  are  sometimes  moderately  (listurii 
Dull  sacral  pain  is  sometimes  observed. 

Different  kit  ion  is  necessary-  (a)  from  tabejt.  Certain  tal>etic  syinptoi 
are  absent,  as  the  high-stepping  and  sudden-stamping  gait,  the  imiui 
bile  pupils,  optic  atrophy,  eye  paralysis,  lancinating  pains,  m 
other  sensory  disorders  and  absent  knee  jerks,  (fc)  Friedrrtch**  ataxia 
distinguished  by  the  age,  lieredity,  speech,  and  absentee  of  patfll 
reflexes,  ic)  Myelith  is  more  acute,  diffuse  and  later  is  ngrtssix^ 
(d)  From  simple  spastic  paraplegia  it  is  recognized  by  the  atam. 

The  prognosis  arid  treat mcfU  are  those  of  spastic  spinal  pamplcgi*- 


3.  Other  Combined  System  Diseases.— C*  nnf 

be  (a)  exogenous f  us  in  jielhigra  (9.  r.)  with  "i'  1  tlKii 

sclerosis  of  the  posterior  lateral  columns;    as  in  ergotism  {q.vA 
longest   known   variety,  and    in  lathyrism   (q.i\),  or  it  may  be  ^fl 
endogenous,  as  in  multiple  neuritis,  diabetes  (William.sanV  pemitni 
anjemia    (Lichtheim),  cachexia,  icterus,  leukiemla    (M  l»f 

tumor,  plumbism,  or  diphtheria.  Some  toxin  causi  ^  rM 
which  is  followed  b}*  sclerosis.  It  was  found  by  Putnam  in  riiforbl 
middle  aged  persons,  especially  in  women.  Dana,  BastianeUii  Ba< 
Russel,  and  Collier  have  described  similar  cases. 

PathohgicaUij,  there  is  posterolateral  sclerosis  with  diffiii*c  nf 
times  discrete  degenerative  foci.  All  the  columns  may  be  atfeclwi*  Toe 
most  diffuse  changes  are  in  the  cervical  and  the  least  in  the  \\xm\i^ 
cord,  and  sometimes  changes  exist  in  the  ant.  horns  and  Ckfk^' 
columns.  There  are  sensory  symptoms  (lancinating  pains,  para'^h<=^' 
ana*'^thesia»  ataxia),  motor  symptoms  (paresis,  paraplegia,  choftif"'^ 
movements)  or  reflex  symptoms  (the  patellars,  for  instance,  Uifll 
exaggerated  or  even  lost,  the  sphincters  incompetent);  optic  iK»fl*>* 
and  oedema  are  occasional  findings. 
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v.  DISEASES  OF  THE  PERIPHERAL  NERVES. 

Blononeuritis. — Inflammation  of  a  single  nerve  trunk. 
ology. — (a)  Injuries,  wounds,  fractures,  dislocations,  delivery,  vio- 
duscular  contractions  as  in  blacksmiths;  exhaustion  or  disturbed 
K>lism;  anaesthesia  (ether)  paralyses,  the  arms  being  held  over  the 
(in  the  Trendelenberg  position),  the  legs  bound  in  holders,  or 
Esmarch's  bandage  is  applied;  ether  hypodermatically,  malpo- 
s  of  the  arm  during  sleep,  and  the  use  of  crutches,  are  causes. 
'(mtigiu)us  disease  (pleurisy,  pelvic  inflammation,  compression 
mors,  or  aneurysm)  may  produce  neuritis,  (c)  Cold  (rheumatic 
fsis)  causes  inflammation  in  the  sheath,  whence  extension  to  the 
.  (d)  Toxic  causes,  as  plumbism  and  alcoholism,  and  acute  or 
ic  infections  (v,  i.  Multiple  Neuritis)  are  factors. 
liology. — In  aciUe  cases,  the  nerve  is  red,  swollen,  soft,  and 
imes  the  seat  of  punctate  hemorrhages  or  extravasation  of 
cells  in  the  sheath  or  between  it  and  the  nerve  fibrils.  In  some 
inflammation  involves  the  sheath  chiefly  (perineuritis),  and-  in 
J  the  interstitial  tissue  (interstitial  neuritis),  in  which  the  included 
fibrils  are  readily  compressed.  The  process  is  either  disseminated 
al  (where  the  nerve  divides  or  enters  the  fascia  or  bone).  In  many 
the  nerve  fibrils  are  most  affected  (parenchymatous  neuritis).  It 
jn  diflScult  to  distinguish  between  inflammation  and  degeneration; 
h  processes  there  is  nuclear  multiplication  and  protoplasmic  swell- 

II  the  neurilemma;  this  compresses  the  myelin  sheath,  which 
aes  varicose,  granular,  fragmented,  shows  nuclear  increase  and 
r  becomes  emulsified.  The  axis  cylinder,  composed  of  thirty  to 
>rimitive  fibrils,  becomes  granular,  divided  and  may  largely  or 
Y  disappear.  Regeneration  is  probably  accomplished  from  the 
1  or  cerebral  centres  but  also  from  the  periphery. 

aptoms. — Symptoms  vary  with  the  intensity,  extent  and  seat  of 
euritis  (see  Individual  Nerves).  Constitutional  disturbance 
attend  acute  cases. 

Sensory  Symptoms. — ^The  chief  local  symptom  is  pain,  ex- 
iced  largely  in  the  sensory  nerves,  either  locally  or  eccentrically 
heir  area  of  distribution;  it  is  increased  by  tension  or  movement, 
ally  intense  and  is  sometimes  increased  at  night.  Tenderness  is 
ble  to  involvement  of  the  nervi  nervorum  (Wier  Mitchell), 
rsesthesia,  hypcesthesia  and  parsesthesia  may  be  noted,  but  com- 
aneesthesia  is  rare  except  for  relatively  small  areas.  Sometimes 
voUen  nerve  or  perhaps  nodules  (n.  nodosa,)  may  be  felt. 
Motor  Symptoms. — ^The  muscles  supplied  are  tender  to  touch, 

III  on  movement,  paretic  or  paralyzed,  and  atrophied  (separation 
their  trophic  centres  or  loss  of  reflex  connections) .  They  are  nar- 
',  less  clearly  striated,  granular  and  finally  indurated.  ]Muscular 
sutures  may  result  reflexly,  especially  in  traumatic  and  professional 
pupation  neuritis.     The  reaction  of  degeneration  is  present.     The 


normal  nerve  is  stimulated  by  the  faradic  (induced)  and  byastrouf? 
degree  of  the  voltaic  (constant)  current;  the  famdie  pn^^ 
ouus  muscular  contraction  and  the  voltaic  produces  a  c<»i 
the  circuit  is  made  or  hroken, — tlie  cathode  closing  contraction^  wiud 
is  first  to  appear  and  stronger  than  the  anode  do.^ing  contraction* 
disease,  the  following  changes  from  normal  occur  (Church),     (a)  '*Tbe 
muscle  responds  weakly,  shiggishly  ant!  deliherjitely  (n  fanMiism,  an 
tends  to  maintain  contraction  after  the  current  h  w-itbdrawn.    Tl 
IS  the  nwdal  change,  the  most  essential  element  iti  the  rea*  tion*  (6) "11 
nerte  trunk  loses  progressively  and  equally  its  respoiLSivencsai  to  Ik 
galvanism    and    faradism — a   quantitative  chatiffe.    {c)  '*The  mu 
becomes  much  more  excitable  by  galvanism  ami  much  K 
faradism;   tlie  latter  reaction  and  the  responses  in  the  u^ 
completely  lost  after   two  or  three   weeks.     Tliis   is  tlir  (fuaiiiaik 
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mtxJtficd  by  Church). 

change,    (d)  **  A  polar  change  appears  in  the  muscle  about  the  «*^ 
week  when  directly  stimulated  by  galvanism;   the  muscle  15 
more  readily  caused  to  contract  by  the  constant  current,  bui  thd 
mastering  strength  of  the  negative  closing  contmetton  over  the] 
has  disappearc<l  and  the  positive  closing  contraction  b  eqial  *8  •^ 
greater  than  the  negative"  (A.  Church). 

In  the  middle  or  mixed  form  of  Erb  there  is  a  normal  reat^tititi  i"  *^ 
nerves  and  increased  voltaic  response  in  the  mus^^lfH. 

3,  Trophic  Symptoms. — The   skin  is   sometimes   reJ,  *'^0^* 
cedematous  or  more  rarely  thickened.     Increased  i^ecnrtiuii  ol  t^ 
eruptions  m  herpes^  erythema  or  pemphigus,  inSamnmlioci  or  i 
in  the  joints,  and  perforating  ulcers  are  less  eonusan. 
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Neuritis  may  sometimes  ascend  to  the  cord  or  its  membranes  as  in 
traumatic  cases  or  in  bladder  disease.  In  rare  instances  the  corre- 
sponding opposite  nerves  may  become  involved  without  disease  of  the 
cord;  this  is  the  so-called  sympathetic  neuritis.  The  progressive 
hypertrophic  interstitial  neuritis  of  childhood  (D^j^rine  and  Sottas, 
1893)  is  a  rare  affection,  in  which  there  is  anatomically  sclerosis 
and  hypertrophy  of  the  nerves,  ant.  and  post,  nerve  roots,  and  sclerosis 
of  the  post,  columns  as  in  tabes,  and  clinically,  muscular  atrophy, 
pains,  ansesthesia,  nystagmus,  pupils  immobile  to  light,  and  kypho- 
scoliosis. 

Diagnosis. — Diagnosis  depends  on  (a)  localization  of  symptoms  to  a 
nerve  trunk  and  its  distribution;  (b)  pain,  tenderness  and  objective 
sensory  alteration;  (c)  muscular  atrophy  or  paralysis;  and  (d)  trophic 
changes.  The  early  diffuse  pain  may  simulate  disease  of  the  bones  or 
joints.  Chronic  (sensory)  forms  may  resemble  neuralgia,  in  which  the 
pain  is  paroxysmal,  the  tender  points  more  localized,  the  initial  tender- 
ness less,  and  objective  sensory  alteration  absent.  Disease  of  the  cord 
or  nerve  roots  usually  paralyzes  several  muscles  and  affects  sensation 
segmentally. 

The  prognosis  depends  on  the  cause  and  intensity  of  the  process. 
Acute  cases  last  for  weeks;  chronic  cases,  for  months.  The  outlook  is 
usually  good  in  traumatic  cases,  and  bad  when  they  are  due  to  con- 
tiguous suppuration. 

Treatment. — The  treatment  is  (a)  that  of  the  cause.  (6)  Absolute 
rest  is  indicated.  Exertion  increases  just  as  it  may  initiate,  neuritis, 
(c)  Pain  should  be  relieved.  The  salicylates  and  iodides  are  of  un- 
<*ertain  value.  Local  heat  may  relieve,  but  sometimes  causes  bums 
and  ulcerations,  for  the  anaesthetic  skin  may  not  perceive  its  intensity. 
Coal-tar  products  should  be  given  in  preference  to  morphine,  cocaine  or 
Schleich's  infiltration  anaesthesia,  because  habits  may  be  contracted; 
opiates  are  necessary  in  severe  cases.  The  positive  pole  of  the  voltaic 
current,  just  strong  enough  to  be  felt,  may  relieve  pain,  (d)  Paralysis 
should  be  treated  only  after  the  acute  stage.  The  weak  interrupted 
voltaic  current  (not  the  faradic)  is  indicated.  Massage  and  later 
passive  motion  are  beneficial  largely  because  the  veins  from  the  nerves 
empty  into  the  muscle  veins  and  surround  the  muscle  arteries. 


2.  Multiple  Neuritis;  Polyneuritis,  Peripheral  Neuritis.  This 
affection  was  described  by  James  Jackson  (1822)  and  Ladd  (1854), 
but  the  first  accurate  and  pathological  description  was  given  by  Dumeil 
in  1864,  while  Joffroy,  1879,  Leyden,  1880,  and  Stewart,  1881,  made 
important  contributions. 

Definition. — Neuritis  (or  nerve  degeneration)  due  to  the  selective 
action  of  toxic  substances  on  the  less  resistant  peripheral  nerves, 
causing  (a)  multiple,  symmetrical,  bilateral,  flaccid,  or  atrophic 
paralysis  with  (6)  the  reaction  of  degeneration,  (c)  sensory  and  (d) 
often  trophic  disturbances. 
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Etiology. — The  causes  are  (a)  potions;  alcohol  is  die  most  importint; 
lead,  arsenic  (in  beer),  mercury,  phosphorus,  carbon  monoxiMt*,  silver, 
aniline  and  ergot  may  also  produce  the  disease,  (6)  The  m/fc/ww. 
(i)  acute,  as  diphikeria,  typhoid,  sepsis,  and  also,  occasionally,  almost 
every  active  infection,  and  (ii)  chronic,  as  beri-beri,  leprosy,  tubemilosi^ 
or  syphilis,  are  etiological  factors*  ic)  Inioxicatioti^t  as  auto-intoxica- 
tions, diaheies^  nephritic,  digeMive  disorders^  cachexiajf  and  prt{naiiC7» 
may  be  causal,  id)  Other  causes  include  the  seemingly  primary  cis«. 
Cold  and  rheumatism  may  produce  it ;  our  present  knowledge  caowx 
explain  their  mode  of  action ;  probably  these  cases  should  be  dissified 
as  infectious,  for  spontaneous  multiple  neuritis  has  occurred  epi4em- 
ically.  Arteriosclerosis  (of  the  nen^e  vessels)  is  a  rarer  c^au.****.  Ii  roiy 
occur  with  tabes.  It  is  a  disease  of  adults  (twentieth  to  fiftieth  year);  u» 
children  it  may  occur  with  poliomyelitis. 

Pathology, — In  actde  cases  the  nerve  may  be  red,  swollen  and 
seat  of  punctate  hemorrhage,  exudation  of  leukocytes  or  alburoinoi 
exudation  in  the  connective  tissue,  but  usually  paretic hymaious  dt^ 
eration  predominates.  It  appears  first  and  most  markedly  in  ikf 
smaller  nerves.  As  in  mononeuritis,  the  axis  cylinders  waste  and  tlir 
medullary  sheaths  disintegrate.  The  symmetry  and  '  '  'Iciiiij 
degeneration  in  the  nerve  endings  is  caused  by  the  al;  ^4|i 

of  the  blood  by  toxins  or  poisons.  Acute  polymyo^iiti^  oi  ai^p 
origin  may  accompany  neuritis  multiplex.  In  cases  which  are  chf<Jm 
from  the  beginning,  there  is  slow  degeneration  of  the  nert'es,  The<JOM 
nective  tissue  is  increased  in  certain  forms,  as  gouty  or  I  ^""^ 

The  toxic  cause  may  also  produce  degeneration  of  tin  ^ 

and  changes  in  the  liver  (alcoholic  cirrhosis),  kidneys  lalcobU  *m^ 
lead),  and  lungs.  J 

Symptoms. —The  symptomatology  varies  considerably  with  tM 
cause.  In  aciUe  cases  it  may  begin  wnth  chills,  fever,  deli' '  '  Uom 
diarrhoea,  icterus,  bronchitis,  acute  splenic   tumor,  u  rit  «P 

other  toxeemic  symptoms;  these  are  followed  by  prodromal  ourabnes^ 
tingling,  pains,  cramps  or  vasomotor  symptoms,  while  in  chronic  t^»\ 
the  symptoms  develop  slowly.  J 

1.  Sensory  syviptoms  are  usually  first  to  appeiv  4  to  diM|fW| 
and  are  throughout   the   most   vexing  manifr  P*flB>to^ 
precedes  pain  and  pain  precedes  paralysis.    The  muscles,  iMJrre  \j^ 
and  skin  are  the  seat  of  sponianeoiis  pain,  ttmderm^ss  to  presiwrt  W 
pain  on  movement.    The  palms  of  the  hands  and  jtoli"^  of  the  W**! 
especially  hypera^sthetic  in  the  tabetic,  diabetic  and  ridcfc***' 
iVfwa/iort  is  often  6/7//t/pd,  perverted  or  less  often  con  ^     ,       >u«dismW* 
the  most  marked  findings  exist  behw  ike  elbowt  and  hw^s,  alth**?** 
higher  extension,  even  to  the  face,  is  possible.     "'         ry  dulac©^*^ 
concern  pain»  temperature,  tactile  or  muscular                m*    Soro^**" 
sory  disturbance  is  rarely  absent.     Delayed  cimduction  may  Q^^ 
The  joints  may  be  painful  and  swollen,  especially  iu  the  hao*^  c^a^^H 
thickening  and  limitation  of  movement.  J 

2.  Motor  symptonis  occur  chiefly  in  the  peripheral  distnuuii'-'  n 
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the  spinal  nerves;  they  develop  first  and  are  most  marked  in  the 
exiensars  of  the  leg  and  foot,  forearm  and  hand,  and  produce  the  ankle 
and  wrist  drop  (ext.  popliteal  and  musculospiral  nerves).  The  foot  is 
also  inverted.  The  paralysis  is  flaccid,  being  rarely  attended  by 
muscular  spasm.  If  the  paralysis  is  only  moderately  severe  in  the  legs, 
the  "steppage"  gait  (Charcot)  is  noted,  and  the  patient  lifts  the  legs 
high  to  clear  the  pendant  toes  ("  turkey-gobbler  walk  ") .  The  paralysis 
later  involves  the  flexors  and  the  muscles  of  the  arm  and  thigh.  The 
muscles  may  show  an  early  increased  irritability  to  both  the  galvanic 
and  faradic  currents;  this  is  followed  by  some  or  all  of  the  elements  of 
the  reaction  of  degeneration  (sometimes  before  paralysis  appears, 
Popo£f).  The  muscles  rarely  fail  to  respond  to  the  galvanic  current, 
even  in  the  extreme  cases.  Then  the  muscles  atrophy,  chiefly  in  distal 
parts,  i.  e.,  where  the  sensory  and  motor  changes  predominate.  Other 
motor  manifestations  are  cramps,  tremor,  fibrillation,  ataxia  and 
contractures.  The  patient  either  lies  on  the  back  with  the  members 
extended  or  on  the  side  with  flexor  contractures,  which  draw  the  heels 
to  the  buttocks  and  the  thighs  to  the  abdomen.  The  trunk  muscles  may 
be  affected  as  well  as  those  of  the  neck  and  eyes,  face,  tongue,  or  indeed 
those  supplied  by  any  cranial  nerve;  rapid  pulse,  palpitation,  dys- 
pnoea,, and  vocal  disturbance  indicate  involvement  of  the  vagus;  optic 
neuritis  and  amblyopia  may  occur.  Involvement  of  the  cranial  and 
spinal  nerves  is  observed  in  the  neuritic  form  of  Landry's  paralysis. 
The  tendon  and  skin  reflexes  decrease  and  disappear  although  initial 
increase  or  exceptional  persistence  has  been  noted.  The  organic 
reflexes  are  almost  always  preserved.  Involvement  of  the  bladder  and 
rectum,  which  is  very  rare,  is  referable  to  the  mental  state  or  to  neuritis 
of  the  pudendal  plexus. 

3.  Trophic  symptoms  may  be  present.  The  skin  is  cold,  turgid, 
harsh,  sometimes  glossy;  eruptions  (herpes,  erythema),  ulceration, 
bed-sores,  and  trophic  changes  in  the  nails  or  hair,  are  uncommon; 
cedema  over  the  wrists  and  ankles  may  occur,  especially  in  alcoholics, 
and  is  trophic  or  vascular  in  origin. 

4.  There  may  be  general  symptoms.  Mental  symptoms  and  mal- 
nutrition may  result  from  the  antecedent  toxsemia  or  cachexia,  pain  or 
disturbed  circulation.  Korsakow  and  others  have  described  the 
"neuritic  psychosis,"  marked  by  amnesia,  delirium,  and  hallucina- 
tions, which  are  probably  due  to  the  causes  just  mentioned.  Recovery 
is  the  rule.  Some  visceral  symptoms  have  been  referred  to  involvement 
of  the  cardiac,  sacral  or  pudendal  plexuses,  although  mostly  without 
positive  evidence. 

Oonrse  and  Prognosis. — ^Whether  the  disease  begins  acutely  or 
slowly,  the  common  order  of  symptoms  is  parsesthesia,  pain,  paralysis, 
amyotrophy,  trophic  and  mental  symptoms.  The  distal  parts  are 
involved  more  early  and  intensely  than  the  proximal.  In  most  cases 
recovery  requires  about  a  year.  Paralysis  of  the  vagus  may  cause 
death.  The  prognosis  depends  in  part  on  the  cause.  It  is  good  in 
sensory  types,  and  in  forms  of  slow  evolution,  when  the  sensorium. 


11^ 


DISEASES  OF 


srsi 


arms  and  trunk,  cranial  iitTves  uiiJ  sphincters  escape  involvement,  *na 
when  visceral  disease  as  liver  t*irrho.sis,  cord  ar  brain  campIicAtioiisaiv 
oedema  are  absent,  The  prognosis  must  regard  the  possibility 
recurrence  (rer-nrrent  type)  and  cover  the  progre.s3  of  the  (tb 
which  is  inevitably  slow,  despite  treatment. 

Diagnosis. — Early  diagnosis  is  important,  in  ar<ler  that  etiologic 
therapy  may  be  instituted.    ^Vhe  cardinal  Aligns  are  ia)  t'  in 

sensory  symptoms,  vvliich  correspond  in  function,  peri|i  nlrth^ 

tion  and  symmetry;  (6)  the  reaction  of  degeneration;  (i  i^^of 

the  nerves  and  muscles;   (d)  loss  of  reflexes  and  (e)  the  l;.,.. 

Diagnosis  of  Type. — la)  Thea/troAo/iVformisthe  most  fret jucui;  li 
per  cent*  of  cases  occur  in  women;  tlie  legs  are  often  in%'olv€d;  theft W 
the  "steppage'*  gait;  sensory  and  mental  symptonxs  are  most  ouirbtii 
the  atactic  form  is  not  infrequent  iv.i^)i   recurrence  is  probiible.  <W 
When  flue  to  lead  poLsonlngf  the  occupation,  lead  line,  calieamlt 
stipation  are  characteristic;    the  arms  alone  are  involved  as  a 
there islittleor  no  sensory  participation;  the  involvement  rarely rxWMb^ 
tlie  wasting  is  conspicucjus.     (r)   Diphthrrltic  forn>  Ui^v.).     {J}  Iiit 
ioxwmic  form  tliere  is  fever,  and  constitutional  reaction;  it  begin* w 
the  legs  or  in  all  members  simultaneously,  involves  equalljr  the  teot 
and  is  attended  Ijv  slight  sensory  symptoms  (Gowers).    {$)  Wlirodt* 
to  heri'heri  (q,  it.),  vagus  symj*toms,  dropsy  and  cardiac  '' 
frequent,     (/)  Leprous  neurit i'l,  erythromehdiiia  and  iVnin 
are  consitlered  elsewhere. 

DiKFEitEXTiATinw — Atactic  polyneuritis  i  pM/u<iuTa  i  ^ 
I>ejeriiie)  with  h'ttle  or  no  motor  disturbance^  may  resell 
ataxia  r 

LucuMuTim  Atvxia r». —MrtTtFLe  NKCRrn*. 
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Hbtory  or  sti^nata  of  sypltiLb. 

Argy  1 1  -  Robfrtiiou  i  n  i  ]  i  i  L 

Optic  iilropliy,  lU  per  niit. 

Eye  pnralyisiM  frequent. 

Karly   gircUe   seiu^^ation   aiui    liglitniiiit 

pains. 
Mimcular  sense  early    iind    frequently 

disiurbeii;  ataxia. 
Gait  ataxic.  Mamping,  Ktrikiiig  heel  firsl. 

Sensory  symptoms  predominate. 
Paralysis,  rt^action  of  degeneration  and 

ainyotrophy  rare. 
Nerve  trunks  often  insi^n^iiive. 

Artlinjpathieff,   o«»<Hjpfittiies.    mat   prr- 
font  Hi. 

Sphincters    early    and    fre<iijenUy    in- 
volved. 

Clinical  evolution  very  *h}«\ 
DitteMe  ineiirnble. 


Kare:    history  of  infection  nt  i 

tion. 
Absent     llosa    of    •e«Jitiio*>«i*^  ^ 

diphtheria). 
Rart',  but  loxic  amatiroMin  i»  fn*l"^ 
Much  more  rmrp. 
V*»ry  ranp. 

Hare. 

Ciait  dne  to  motor  morr  thioj***^ 
disturbanee.     .Strikiiig  |0»  B***- 

Motor  prvdominaie 

tn  nearly  all  cuf^cs:   mpid  a' 
mcni  and  synitxictmftL 

Tender,  aa  are  mtuicle^.. 

f  Juknown;    gloasy  •kin  mo^  < 

Alnio*<t  »mktiown:lo%aiiiii<?«iii^ 
Verj*  rarrlv,  if  i>vef ,  and  from  W^ 

etc. 
liapid. 
R<»rovery  iiMiat,  if  no^  mny  < 
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Poliomyelitis. V8. Multiple  Neuritis. 

Usually  in  children.  In  adults. 

More  sudden  onset.  Less  acute. 

Embraces  whole  limb;  random  distribu-  Peripheral  and  symmetrical. 

tion. 

Muscles  functionating  together.    Reac-  Dissimilar  muscles  involved. 

tion   of   degeneration   in   both,    but 

strong  galvanic  current  not  required  Muscles  respond  only  to  strong  galvanic. 

(during    first    months)    to    produce 

muscular  contraction. 

Pain  and  tenderness  most  rare.  Common  in  nerves  and  muscles. 

Sensory  disturbance  rare.  Usually  (but  not  invariably)  present. 

Immediate  tendency  to  regress,  but  al-  Tendency  to  progress. 

ways  some  deformity.  Total  recovery  the  rule. 

In  acute  myelitis,  the  onset  is  acute,  there  are  girdle  pains,  paraplegia, 
with  corresponding  anaesthesia,  bed-sores,  disturbance  of  the  bladder 
and  rectum;  there  is  no  tenderness  of  the  nerves  or  muscles,  little  or  no 
ataxia,  and  recovery  is  unusual.  Landry's  paralysis  often  cannot  be 
distinguished  (which  is  natural,  as  one  form  of  I^andry's  disease  is 
neuritic);  sensory,  trophic  and  sphincter  changes  are  absent. 

Treatment. — In  the  etiological  therapy,  alcohol  must  always  be 
considered  and  deception  guarded  against ;  it  should  be  withdrawn  at 
once.  In  sepsis,  Gowers  gives  full  doses  of  iron.  For  treatment  of 
pain  see  Neuritis.  Absolute  rest  should  be  enforced.  A  full  diet, 
rich  in  fats,  should  be  given  if  the  stomach  can  tolerate  it;  tonics 
should  be  given  to  maintain  nutrition,  but  arsenic  should  be  avoided. 
When  the  lower  cranial  nerves  are  affected,  feeding  by  the  nasal  tube 
or  by  rectum,  measures  to  avoid  hypostasis  as  in  typhoid,  and  cardiac 
stimulants  are  indicated.  To  overcome  contractures  ffom  ankle-  or 
wrist-drop,  splints  or  sand-bags  should  be  employed  when  they  do  not 
cause  excessive  pain.  The  weight  of  the  bedclothes  on  the  feet  may 
promote  contractures,  whence  frames  to  lift  the  bedding  should  be  used. 
Gentle  massage  and  voltaism  may  be  tolerated  after  the  acute  stage, 
may  prevent  contractures,  and  may  aid  the  return  venous  flow.  Bro- 
mides and  chloral  are  the  most  certain  somnifacients  but  chloral  must 
be  used  with  care  in  chronic  alcoholism.  Orthopedic  measures  are 
indicated  in  neglected  contractures. 


3.  Nemroma. — Two  varieties  exist,  the  true  and  the  false  neuroma. 
The  true  neuroma  may  be  medullated,  or  non-medullated,  though 
ganglion  cells  are  exceptional  (only  3  cases  are  recorded);  they  are 
usually  multiple,  sometimes  very  numerous  (3,020  in  one  case),  and 
have  been  found  in  instances  on  every  cranial,  spinal,  and  sym- 
pathetic nerve.  They  may  undergo  sarcomatous  degeneration. 
The  tvbercvla  dolorosa  (Virchow)  are  small,  painful,  subcutaneous 
nodes  on  the  trunk  or  extremities,  the  anatomy  of  which  is  not  well 
understood.  The  neuroma  plexiforme  consists  of  twisted  cords  with 
nodes,  is  congenital  and  occurs  largely  in  the  distribution  of  the  fifth 
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nerve.  The  false  neuroma  is  usually  fibrous;  glioma  is  rare;  sarcofflil 
or  carcinoma  may  by  contiguity  invade  adjacent  trunks;  ncuromtti 
have  been  found  in  the  cerebral  nerves  in  syphilis,  and  in  the  pcriphcrftl 
nerves  in  leprosy.  The  nerve  trunks  sutler  more  in  the  fal"**?  lluin  in 
the  true  form.  Neuronmta  in  amputatioji  stumps  are  uf  frcqueat 
occurrence. 

There  may  be  no  symptoms;  local  tenderness  and  locai  or  projc 
pain  are  frequent.     Reflex  muscular  spasm  is  common  fmm  nerTt| 
irritation.     Mentality,   sensation   or  motility  may  be  affectetj.    Pig 
mentation  has  occurred.     Diagnosis  is  certain  only  when  the  gvovih 
are  felt.      Treatment  is  symptomatic  for  the  exhausting  pain,  orra<lic 
in  localized  growths*     Recurrence  is  not  infrequent. 

4.  Diseases  of  Cranial  Nerves* 


Olfactory  Nerve. ^The  end  nerves  of  smell  are  locatetl  on  the  two 
upper  turbinate  bodies  and  the  upper  septum;  thence  they  fun  toth 
olfactory  bulbs,  which  are  really  part  of  the  brain.  The  ernin 
connections  are  not  well  understood.  The  centre  is  thought  to  bcifl 
the  uncinate  gyrus  and  the  hippocampus,  with  rehitions  to  the  opt] 
thalamus,  opposite  internal  capsule  and  cerebral  cortex*  The  unteria 
nares  perceive  odors,  the  posterior,  flavors. 

Anosmia  is  loss  of  smell.     Tests  are  made  not  with  pui 
stances,  as  ammonia,  which  irritates  the  fifth  nerve^  but  v\iU. 
asafcetida,  cologne  water  and  the  essential  oils,     (a)    DUea^rt?  in  ll| 
nasal  mucosa  is  the  most  frequent  cause;    it  may  result  from  pantj^ 
of  the  fifth  fierve,  arrest  of  secretion,  or  atrophy  in  old  «j^.    '' 
Disease  of  the  bulrj  and  tract  may  result  from  congenital  aksence  of  tfa 
bulb,  basal  fracture,  or  meningitis  in  the  ant.  fossa,  disease  of  ibcinidJIj 
cerebral  artery,  tabe^  (possibly  centric  atrophy),  hydroc*e|»hAlu5,  i 
foci  in  the  opposite  internal  capsule,     (c)     Central  disea-- 
located  in  the  hippocampus  and  uncinate  convolution,  a^* 
The  prognosis  is  usually  unfavorable  and  treatment  is  ioelffctuii*J 
IlyperosmiQ,  or  oversensitiveness  of  smell,  occurs  in  insane  and  o***^] 
rotic  subjects;   it  may  be  cultivated,  so  that  individuals  arc  reciJfntf™! 
by  their  odor.     Parosmia,  or  perverted  sensation,  is  rare,  and  afl^ 
from  irritation  of  the  nerves  or  centres^     Hallucinatioas  of  smell  »•? 
occur.     Imaginary  odors,  as  of  burning  flesh,   may  constitule  t*^ 
epileptic  aura. 

Optic  Nerve. — (A).  The  Retina. — Rettniiis  occurs  in  ^  -  ., 
diseases,  as  nephritis  (in  15  to  25  per  cent.),  espt»cially  in  intrnt'^ 
forms,  and  late  in  the  disease  rather  than  early.  The  degeiKJ**^"^ 
form  is  most  common,  the  next  is  the  hemorrhagic  form,  wiili**B*^ 
like'*  hemorrhages  along  the  vessels,  and  finally  the  inflammatorr*??^* 
with  swelling  of  the  retina,  serum  exudation,  cloudincf^s  tail  J^ 
blurring,  which  may  be  as  marked  as  that  of  brain  disease;  tfce^* 
foci  which  are  seen  are  due  to  exTidation,  fatty  cluinge  or  ^"'-''»*^ 
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ilar  findings  may  occur  in  syphilis,  anaemia  (Quincke),  malaria, 
[semia  (q.v.)  purpura,  plumbism,  and  diabetes  (see  Plates  V  and 
.    There  are  apparently  primary  cases. 

8).  Optic  Nerve. — Optic  neuritis  (papillitis,  choked  disk)  has 
1  fully  described  and  differentiated  (see  Brain  Tumor  and  Plates 
nd  VI).  Tumors  or  inflammation  in  or  back  of  the  orbit  may 
:»usal.  Errors  in  refraction  must  be  excluded.  In  the  primary 
I  there  is  no  initial  inflammation.  The  edges  of  the  disk  are  dis- 
t,  its  arteries  nearly  normal  and  its  color  grayish;  it  may  develop 
^itarily  in  males  at  puberty;  it  occurs  in  tabes,  paretic  dementia, 
tiple  sclerosis,  syphilis  (in  connection  with  all  of  which  it  has  been 
ussed),  and  less  often  from  exposure,  excesses,  diabetes,  alcoholism, 
nbism,  the  specific  fevers,  amaurotic  family  idiocy  and  familial 
tbellar  ataxia.  The  form  secondary  to  inflamm^iiion  commonly  follows 
ked  disk  and  has  the  same  significance;  the  disk  has  an  irregular 
tour,  small  arteries,  and  is  translucent.  The  symptoms  are 
inution  in  acuity  of  vision,  field  of  vision,  color  perception,  and 
pupillary  reaction. 

3).  Chiasm. — Each  half  of  the  retina  contains  fibers  from  the 
*esponding  occipital  lobe  (see  Plate  XIX),  that  is,  each  right 
■  receives  fibers  from  the  right,  and  each  left  half  from  the  left, 
pital  lobe.  The  point  of  sharpest  vision,  the  macula,  receives  over- 
>ing  fibers  from  both  sides  of  the  brain.  The  outer  (temporal) 
don  of  the  field  of  vision  is  more  limited  than  the  inner  (nasal) 
tion,  because  the  nose  cuts  off  light,  and  consequently  it  receives 
er  nerve  fibers.  The  larger  number  of  fibers  from  each  eye,  i.  e., 
le  from  the  nasal  retinal  half,  decussate  at  the  chiasm  and  lie  in  its 
tre.  Those  from  the  temporal  half  are  direct  and  lie  at  the  side  of 
chiasm.  While  division  or  disease  of  one  optic  nerve  causes  blind- 
\  in  the  corresponding  eye,  lesions  affecting  the  centre  of  the  chiasm 
mssating  fibers  to  the  nasal  half  of  each  retina)  cause  half  blindness 
he  opposite  (temporal)  visual  fields,  bitemporal  hemianopsia,  since 
que  rays  passing  the  pupil  fall  on  the  opposite  half  of  the  retina, 
i  macula  receives  fibers  from  both  sides  of  the  brain  and  therefore 
ipes  involvement.  Temporal  hemianopsia  may  result  from  tumors 
the  pituitary  gland,  pressure  from  the  infundibulum  of  the  third 
tricle,  gummata  and  hemorrhage.  The  ** oscillating''  or  varying 
imporal  hemianopsia  is  often  indicative  of  syphilis.  The  diagram 
strates  effects  of  lesions  of  the  lateral  part  of  the  chiasm  (3),  lesions 
cting  both  sides  of  the  chiasm  (3  and  3A)  as  calcarious  or  aneurys- 
ic  carotids;  tabes  or  tumors  are  most  rare;  binasal  hemianopsia 
berefore  most  exceptional;  a  large  lesion  might  produce  temporal 
lianopsia  in  one  eye  and  total  blindness  in  the  other;  still  more 
fusive  disease  might  produce  total  blindness;  these  changes  may 
uccessive. 

D).  Optic  Tract. — Just  back  of  the  chiasm  the  temporal  fibers 
iie  right  and  the  nasal  fibers  of  the  left  side  form  the  right  optic 
t,  i,  e,y  the  right  tract  contains  all  fibers  from  the  right  half  of  each 
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retina.    The  tract  runs  over  the  crus  cerebri,  where  a  lesion  verj*  olw 
causes  heniiplegia  on  the  same  side  as  the  blind  field.    The  fih*r<  t*rjt<i 
the  geniculate  hiMlies  (in  which  80  per  cent,  of  the  optic  fillers  t-nrll 
opt.  thaiamiis  and  iint.  quadrigeminate  body,  from  which  ^av  ^*u\0i 
the  fibers  pa.si»  by  way  of  the  posterior  limb  of  the  internal  capsule  au 
by  radiating  fibers  (optic  radiation),  to  the  visual  centre  in  the posterioj 
internal  part  of  the  oc<npital  lobe,  the  cuneus.     A  lesion  Ul  »>. 
diagram)  in  the  opfic  tract  anywhere  between  the  chiasm  and  curn* 
produces /a/rr^i/ or  }tomo}ttitnoiLK  hcmiQtiopHia\  for  instance,  if  it  mn 
in  the  right  optic  tract  it  produces  loss  of  function  in  the  temponill 
of  the  right  and  nasal  half  of  the  left  retina,  ,so  that  the  left  half  of « 
field  of  vision  is  lacking.    Hemianopsia  may  be  jiartial  n     ' 
only  a  ciuadrant,  or  only  a  (piadrant  may  remain  after  \y.\ 
The   unaffecte<l    fields    may   sutfer   some   reduction.      HrhronifniM 
hemianopsia  designates  blindness  of  the  right  half  of  one  fi*"]  ' 
left  half  of  the  other,  or  the  converse.     Disease  in  the  gra} 
internal  capsule  may  prndu<*e  contralateral  hemiplegia;    indtxxi 
per  cent,  of  cases  of  hemianopsia  this  association  is  observe^b  ai 
fref)uently  heraiana\sthesia.    Transient  hemianopsia  is  somedm<f» 
in  migraine.     The  optic  tract  is  injured  in  tumors,  multiple  sclei 
trauma,  hemorrhage  or  softening. 

(E),  OcTic   C'entre  (see  (^KREnRAL  Localization).— A  kmn 
the  cuneus  produces  ia)  homotit/moiLi  hemianopsia.     Sometimes  oul 
an  upper  rpuxdrant  is  Hind  (di.sease  in  the  upper  part  of  the  eunrtt*) 
the  lower  fjuadrant  is  blind  (disease  in  its  lower  partU     Ptrrely  eorti' 
hemianopsia  is  impossible,  and  Monakow  hehl  that  the  optic  niiliatin 
must  be  involved;    (h)  hrmichromaft)i),Hiaf  or  homonymous  ci>lor  lJi"< 
ness  or  confusion,  in  which  all  coh>rs  s^em  gray,  is  propahly  due 
lesion  of  the  anterior  superficial  cuneal  cortex.     Other  results  are  I 
miml  blindne.H,^,  or  loss  of  visual  memory;  {d)  alexia  or  word  hli 
{e)opfirapha.Hia;  and  (/)  crossed  a ?^?Wf/o/>m,  concentric  blurring 
tation  of  the  visual  fields  for  form  and  color;  thi.s  i.s  usually  refei 
however,  to  disease  of  tlie  gyrus  angularis,  in  which  there  i.%  thought 
be  a  higher  centre  in  which  the  half  fields  are  combined  and  the  whc 
opposite  field  and  part  of  tlie  field  of  the  same  side  are  represented. 

Diagnosis.— The  eyes   should    be   tested  separately,      I)ij<m$€ 
an  opiic  nerve  causes  loss  of  sight  and  pupillary  reaction  in  the  ewi 
spending  eye.     Central  ^fcotoma  (blindness  in  the  centre  of  the  m 
field)   indicates  inflammation  or  hemorrhage  in   the  central  U 
fibers  of  the  nerve,  usurtlly  1>ack  of  the  orl>it;  it  is  common  in  poii 
from  tobacco  anrl  alcohol.     Prriphrral  limitation  of  the  vL^ual 
indicates  damage  to  fibers  coursing  in  the  periphery  of  the  optic  riei 
and  some  damage  to  all  the  nerve  fibers.    Sectorial  blindness 
a  pronounced  but  circumscribed  affection  of  the  nerve.     / 
hemianopHia  always  results  from  chiasm  disease;    unilateral  tt^atfw^rJ 
hemianopsia  in  one  eye  with  complete  blindness  in  the  other  ba^  *' 
same  significance,  but  also  implies  that  the  procesd  has  cxi< 
laterally,  possibly  even  to  the  optic  tract.    Lateral  homim^ous  Ii4 
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opsia  indicates  disease  of  the  optic  tract  between  the  chiasm  and  cuneus. 
If  the  geniculate  (or  quadrigeminate)  bodies  are  the  seat  of  the  lesion, 
Wernicke's  hemianopsic  pupillary  reaction  is  obtained,  because  the 
pupil  reflex,  while  not  at  present  perfectly  understood,  implies  that  the 
retina,  the  optic  nerve,  the  centre  and  fibers  of  the  third  nerve  and  the 
iris  are  intact.  A  small  beam  of  light  in  a  dark  room  should  be  thrown 
on  the  hemianopsic  half  of  the  retina,  and  the  patient  should  look  at  a 
distance  to  eliminate  accommodation.  If  the  pupil  does  not  react  to 
light  on  the  blind  half,  Wernicke's  reaction  indicates  that  the  disease 
Focus  lies  at  or  somewhere  to  one  side  of  the  geniculate  (or  quadrigem- 
inate) bodies.  If  the  lesion  lies  between  these  gray  ganglia  and  the 
cortex,  the  reaction  of  Wernicke  is  absent.  Transient  hemianopsia  is 
common  in  vascular  lesions ;  if  it  lasts  for  weeks  it  will  probably  remain. 
In  Sequin's  case  it  was  present  for  twenty-three  years.  It  may  occur  in 
migraine  and  very  rarely  in  hysteria.  Its  association  with  the  crus, 
internal  capsule  or  cortex  symptoms  which  have  been  already  con- 
sidered is  of  localizing  importance.  Amblyopia  and  concentric  limitation 
in  the  fields,  marked  in  one  eye  and  less  in  the  other,  may  result  from 
(a)  optic  atrophy,  with  the  absent  pupillary  reaction,  and  seen  with 
the  ophthalmoscope;  (6)  disease  of  one  hemisphere,  the  ophthalmo- 
scopic finding  and  pupillary  reflex  being  normal,  (or  (c)  possibly 
functional  disease). 

Functional  and  toxic  blindness  may  result,  (a)  Hysterical  blindness- 
is  transitory,  and  is  rarely  complete  (it  is  clear  that  the  eye  functionates 
normally  though  the  visual  centre  neglects  the  impressions) ;  it  is  often 
associated  with  loss  or  inversion  of  the  color  perception  and  often  with 
hemiansesthesia.  (6)  In  amblyopia  from  tobacco,  vision  is  gradually 
imjpaired  in  both  eyes,  largely  as  central  scotoma  with  invariable  loss  of 
perception  for  red  and  green  colors;  the  fundus  is  usually  normal  but 
sometimes  congested;  recovery  is  usual,  but  atrophy  may  result,  (c) 
Toxic  amaurosis,  usually  transitory,  may  occur  from  uraemia,  poisoning 
by  lead,  alcohol,  or  quinine,  syphilis,  acute  anaemia,  and  irritation  of 
the  fifth  nerve. 

Ocular  Paralysis;  Third,  Fourth  and  Sixth  Nerves.— General  Etiol- 
ogy.— (o)  Trauma  to  the  eye,  orbit  or  base  may  cause  ocular  paralysis ; 
it  is  characterized  by  a  slow  course  and  often  imperfect  recovery.  (6) 
Compression  by  tumors  in  the  orbit  which  often  produce  exophthalmos; 
tumors  at  the  base,  aneurysm,  and  rarely  hemorrhage  into  the  nerve 
sheath  may  produce  it.  (c)  Neuritis  produced  by  the  above  factors, 
orbital  cellulitis,  meningitis,  syphilis,  cavernous  thrombosis,  alco- 
liolism,  and  rheumatism,  which  is  made  to  cover  many  obscure  cases, 
may  be  etiological  factors.  Neuritis  may  also  result  from  acute  infec- 
:ions,  as  diphtheria;  exophthalmic  goitre,  plumbism  and  diabetes  are 
rarer  causes,  {d)  Nuclear  disease  is  usually  due  to  chronic  wasting 
lisease,  as  in  tabes,  multiple  sclerosis  or  bulbar  palsy,  but  it  is  some- 
:imes  acute  from  polio-encephalitis  or  vascular  lesions,  {e)  Supra- 
%uielear  disease  (v.  i.  Conjugate  Deviation)  may  be  a  cause.  (/)  In 
*are  cases  there  is  a  myopathic  form,  as  in  muscular  dystrophies. 
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Anatomy  and  Physiology  of  the  Motor  Nerves  of  the  Eye.— Thenfr 
supply  is  by  the  syinpathetic  (which  thi-ough  the  ciliary  ganglion  dibtH 
the  pupil)  ami  by  the  third,  fourth  and  sixth  cranial  pairs,  which  j 
from  the  middle  ventricle,  Sylvian  acjueduct  and  fourth  ventricle,  »ivd« 
arranged  a^^  follows  from  before  backward:    (a)  the  third  nerve  nuilf 
with  fir.st  the  ciliary  and  behind  it  the  pupillary  centre,  then  its  inu.dd 
in   this  order:   the  internal  rectus,  levator  palpeV>.  superiori  infrria 
rectus  and  inferior  oblique;    (b)  fourth  nerve  nucleus  for  the  Hupcnfl 
oblique,  lying  close  to  the  third  nucleus,  and  {c)  nucleus  of  ihc  Mxtk 
nerve  for  the  ext.  rectus.     Their  connection  with  the  motor  cofin 
(and  possibly  with  the  occipital  an*!  parietal  lobes)  is  thmugb  ih 
internal  capsule  and  corona  radiata.    The  third  nucleus  U  eimn 
with  the  seventh;    winking  and    movements  of  the  eyelid  are  liiu 
associated  with  the  pupil  reaction  and  accommodation.    Th* 
the  various  muscles  is  indicated  by  their  names  but  codn^ 
supplemented  by  the  sup.  and  inf,  recti  and  the  two  oblique  mu.«t'lr 
The  inf.  oblique  turns  the  eye  upward,  the  sup.  obUqir-    '    -nwardj 
The  upper  lid  is  raised  by  the  levator  palp.  sup.  (acting  i:  "J  ^^ 

sup.  rectus)  and  l>y  Midler's  muscle. 

Paralysis  of  the  Third  Nerve. — This  nerve  emtrrges  from  tk^ 
crus  and  follows  the  cavernous  sinus,  and  therefore  may  be  invalvfd ir 
disease  of  these  structures.    A  complete  paralysis  involves  nil  inusc'c 
save  the  external  rectus  and  sup.  oblique,  and  results  in  drooping  of  *f^ 
lid  (ptosis),  which  the  patient  attempts  to  oven'ome  by  over 
the  frontalis.    The  eye  ran  be  moved  only  outward  and  a  little  < 
and  inward.     Accommodation  is  lost,  the  pupil  is  wide  frumtbf* 
opposed  action  of  the  synipathetic  nerve  and  does  not  ^^P^^ 

There  is  double  vision  from  dlvertjeni  strahwtniutj  due  ti'  4  t 

unrestrained  ext.  rectus  muscle*  Paralysis  is  often  partial,  i«r  *^j 
levator  palp.  sup.  may  escape  involvement  or  be  affected  alone  or  «^iw| 
its  associate  (the  sup.  rectus),  especially  in  bilateral  nuclear  tli^***:! 
Ptoffis  may  be  (a)  part  of  an  or<linary  oculomotor  palsy;  ' 
a  chronic  ophthalmoplegia  (i\  i.j;  ic)  reflex  in  run?  cases  of  v. 
irritation  as  from  disease  of  the  teeth;  {d)  myopathic  as  lA  mus*^'*'! 
dystrophy;  {e)  a  result  of  sympathetic  paralysis,  false  or 
ptosis  (with  a  red,  hot,  cedematous  skin,  slight  recession  of  ilie  tf 
and  contractcil  pupil);  (/)  an  incurable  congenital  form,  ii^ 
partial  and  bilateral;  (y)  a  transient  form,  observed  in  the  mon-  ^  ^ 
women,  in  which  there  is  usually  a  good  prognosis ;  (A)  an  hvstrnf**] 
form^  usually  bilateral,  in  various  associations  with  th< 
inf.  or  int.  rectus,  ihe  eyebrow  being  frequently  low^er  ■ 
ptosis.  ^ 

Internal  oculomotor  paUy  iiicludes  cyeloplegia  and  iridoplfpi.  **^ 
Cycloplcgia  (paralysis  of  the  ciliary  muscle)  results  in  lass  of  aiTiim*^ 
dation.    Near  vision  is  poor;   distant  \"ision  ne  lij^ 

or  presbyopia  make  its  detection  tlitticnlt.     i  M  **^ 

eye  may  indicate  disease  of  the  lenticular  ganglion,  in  " 
nuclear,  as  in  diphtheria  or  tabes.     ilA  Iridof^ftjia  m«)  ii.%>uujei 
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fonns  (Gowers).  The  first  is  loss  of  associated  action,  accommodation 
iridoplegia,  in  which  there  is  no  pupillary  narrowing  in  the  act  of 
accommodation.  It  is  due  to  the  same  causes  as  cycloplegia  and  is 
usually  but  not  always  associated  with  it.  The  second  is  loss  of  the 
light  reflex,  reflex  iridoplegia,  the  Argyll-Robertson  pupil,  which  is 
seen  especially  in  tabes  and  paretic  dementia  (very  seldom  in  softening, 
tumors,  senile  atrophy,  hydrocephalus  or  congenitally).  The  reflex 
occurs  through  the  optic  nerve,  optic  tracts,  corp.  quadrigemina  or 
Corp.  geniculata,  anterior  part  of  the  oculomotor  nucleus,  probably 
the  second  branch  of  origin  of  the  third  nerve,  its  trunk,  the  ciliary 
ganglion,  and  its  nerves.  The  pupils  are  often  equally  affected  and  small 
(spinal  myosis)  but  may  be  unequal  (aniscoria,  which  is  also  observed  in 
some  normal  persons).  If  the  pupils  are  not  small,  cutaneous  iridoplegia 
is  not  present.  The  third  form  is  loss  of  the  skin  reflex,  the  cutaneous 
iridoplegia  of  Erb,  in  which  the  normal  dilatation  of  the  pupil  upon 
pinching,  sticking  or  f aradizing  the  skin  of  the  neck  is  lost.  It  indicates, 
in  general  terms,  disease  in  the  cervical  sympathetic  nerve,  in  the  fibers 
between  it  and  the  cervical  cord,  diseases  of  the  cord,  especially  those 
affecting  sensation, or  of  the  centre,  probably  situated  in  the  corp.  quad- 
rigemina just  outside  the  light  reflex  centre  in  the  trunks  of  the  first 
and  third  nerves.  The  seat  of  lesion  is  probably  nuclear,  unless  special 
localizing  symptoms  indicate  some  other  localization.  Specifically  it  is 
characteristic  of  tabes,  paretic  dementia  or  syphilis. 

Recurrent  or  periodic  palsy,  to  which  Gubler  (1860)  and  Mobius 
particularly  drew  attention,  is  a  rare  form,  involving  chiefly  most  (or 
possibly  only  one  branch)  of  the  third  nerve,  and  rarely  the  sixth  nerve. 
It  occurs  chiefly  in  women.  At  intervals  of  months  to  years,  possibly 
throughout  life,  a  recurring  paralysis  develops,  lasts  a  few  days  (two 
to  fourteen)  or  weeks  and  then  disappears.  Forms  which  begin  with 
headache,  pain  and  vomiting  were  called  ophthal/moplegic  migraine  by 
Charcot.  Its  nature  is  unknown.  It  is  probably  peripheral  in  form 
(Mauthner),  although  Mobius  thinks  it  is  nuclear;  von  Monakow 
considers  that  its  usual  cause  is  organic,  as  from  tumor,  meningitis  or 
tubercle;  the  lesion  affects  the  eye  nerves  (or  centres)  and  also  the 
descending  branch  of  the  fifth  nerve;  some  few  cases  are  seemingly 
hysterical. 

Paralysis  of  the  Fourth  (Trochlear)  Nerve. — ^The  superior 
oblique  muscle  moves  the  eye  downward  and  somewhat  inward.  Its 
paralysis  is  hard  to  recognize,  but  it  is  of  little  clinical  importance.  In 
attempts  to  converge  downward  the  normal  inward  rotation  of  the 
eyeball  is  lacking. 

Paralysis  of  the  Sixth  Nerve. — ^The  eye  cannot  be  moved  out- 
ward, and  is  rotated  inward  by  the  unopposed  internal  rectus,  marked 
diplopia  resulting.  This  nerve  is  frequently  involved,  because  of  its  long 
and  exposed  course.  The  nerves  of  the  eve  are  involved  in  the  following 
order  of  frequency:  1,  ext.  rectus;  2,  sup.  oblique;  3,  inf.  rectus;  4, 
sup.  rectus;  5,  int.  rectus;  0,  inf.  oblique  (von  Graefe). 

Combined   Eye    Paralysis. — Convergence    and    accommodation 
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are  assot-iated  functionally  and  their  centres  lie  adjacent,  whence  ibq 
are  often  lost  together.  The  internal  recti  may  fail  to  contract  togethll 
but  may  move  separately  in  hiteral  eye  raoveraent'5.  Conju^ak  dcm 
(itifm  may  occur  (see  Bkain  Hemorrhage  and  Pons  Locauzatiux)| 
if  a  lesion  occur  above  the  sLxth  nucleus,  the  eyes  cannot  l>e  dim-tcdj 
toward  the  side  of  lesion,  and  are,  therefore,  directed  tow&rd 
the  paralyzed  side;  if  the  lesion  is  at  the  sixth  nucleus,  tM 
sixth  nerve  on  that  side  is  paralyzed*  often  also  the  seventh,  an»l  thd 
opposite  third  nerve  is  paralyzed,  not  from  lesion  in  the  third  nucHw 
but  from  the  fact  that  each  third  nucleui^  receives  afferent  irapuLvJ 
from  the  contralateral  sixth  nucleus  for  associated  eye  movetueuii  I 

Sr^fPTOMs. — ^The  general  aymjiioms  of  paralyjfis  of  thr.  ryt  mw^lm 
are  five  (Gowers):  I 

L  Limitation  of  movement  in  the  paralyzed  mu*icle,  rnllownl  I'jl 
secondary  contraction  of  the  unresisted  opponent.  The  Imbituiill 
position  of  the  head  corresponds  in  every  way  to  the  phy^iolopcilj 
action  of  the  paralyzed  muscle  (Landholt),  J 

2.  Strabism'UJt  (squint),  causing  lack  of  parallelism  in  the  rtsuiM 
axes,  which  are  divergent  when  the  int.  rectus  and  roriverjyf«*nl  when  tbel 
ext.  rectus  is  affected;   this  constitutes  the  primary  deviniion^  I 

3.  Secondary  deviation  is  the  extra  movement  of  the  sound  <?y«  *M 
its  efforts  to  see,  due  to  its  increased  innervation.  <i  stmM 
with  the  diseased  eye  closed,  or  by  testing  with  grt*n  r  IM| 
sound  one, 

4.  Erroneom  projection  in  the  paralyze<l  eye.    Distance  U  normally 
judged  by  the  position  of  the  eyebalb  and  muscles,  and  therefore  wliffl 
secondary  deviation  from  excessive  innerv^ation  of  the  -  h^lc* , 
occurs,  it  gives  the  mind  an  impression  of  distance  ^'^  "  ^^ 
actually  the  case. 

5.  Diplopia  (double  vision)  results  from  failure  of  the  viMjiti  ^^f^ 
to  correspond.    The  sound  eye  sees  the  true  image,  whJIi*  the  paJidTXW 
eye  sees  the  false  one,  which  is  less  clear,  since  the  in  '^  j 
sensitive  retinal  area.    When  the  images  are  either  nt  .v,  •.:^.  „.      rfb'l 
widely  separated,  the  false  one  may  be  "neglected."    Erroneoii^p'^  ] 
jection  and  diplopia  always  produce  vertigo  at  first-    If  *T     '  '    '^^'^ 
is  on  the  same  side  of  the  true  image  as  the  eye  by  which  '^*^ 
diplopia  is  simple  or  homonymous;  if  on  the  other  side,  it  is  cm>s*^^'^ 
heteronymous.    The  eyes  are  tested  by  holding  rtnJ  gla^*^  Ijcfon?  oatTf^ 
and  testing  vision  with  a  strip  of  white  paper.     If  the  red  inwi!*  ^^  \ 
covered  eye  are  on  the  same  side  the  diplopia  1*^    '       '       "'            '*^'' 
sides,  it  is  crossed.     When  the  eyes  converge  it                               '*^J 
diverge  it  is  cnissed;  i.e.,  **  when  the  prolonged  muni  axtss  criii't*^ 
diplopia  is  not  crossed.*'    Holding  the  test  abject  '^*  '^ — ^   *tu\w 
head  being  turned  in  one  way  or  another,  in  some  diri                      ^P  I 
converge  or  perhaps  blend,  while  in  the  opposite  <r 

**The  affected  eve  is  that  one  in  the  direction  of  . 

pia  increiiseis;  the  paralyzed  muscle  is  the  one  whii!h  witui 

the  eye   the  direction  of  the  false  image"  (T^ttidhaltV 
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diplopia  is  almost  invariably  hysterical  (unless  there  is  disease  of  the 
eye  media  or  error  in  curvature). 

Treatment. — ^Treatment  is  often  unsatisfactory  from  the  etiologi- 
cal standpoint.  Surgical  interference  is  sometimes  indicated.  Syphi- 
litic forms  (q,  v.)  may  respond  to  specific  treatment,  but  often  recur  or 
become  permanent.  In  subacute  or  acute  forms,  counterirritation  back 
of  the  ear  by  blisters,  leeches  or  hot  fomentations  is  indicated.  Some 
Snd  mercury  useful  in  peripheral  forms.  Galvanism  is  the  best  form  of 
electrotherapy,  but  may  be  painful  and  is  seldom  beneficial.  Prisms 
and  tenotomy  are  sometimes  helpful. 

Progressive  Nuclear  Ophthalmoplegia  (Nuclear  Palsy). — ^This 
disease  was  first  described  clinically  by  von  Graefe  (1856)  and  later 
pathologically  by  Hutchinson  and  Gowers.  The  etiology  is  not  clear. 
Wernicke  and  Siemerling  found  syphilis  causal  in  17  per  cent.,  which 
estimate  is  too  low  according  to  Hutchinson.  Lead,  alcohol,  and 
toxaemia  as  from  diabetes,  grippe,  or  diphtheria,  are  possible  causes. 
A.  few  cases  are  hereditary  or  congenital.  Most  cases  develop  in  males 
under  thirty  years  of  age.  The  pathology  usually  consists  of  degener- 
ative nuclear  atrophy  resembHng  that  of  bulbar  paralysis;  sometimes 
slow  compression  or  meningitis  is  found  or  much  more  rarely  no 
Anatomical  alteration  is  detected;  this  is  the  so-called  functional  form. 

Symptoms. — The  synaptoms  are  those  of  a  slowly  progressive  par- 
alysis of  the  eye  muscles;  ophthalmoplegia  is  called  external  when  it 
involves  the  extrinsic  muscles,  internal  when  it  involves  the  pupil,  or 
total  when  both  are  concerned.  The  eye  muscles  are  successively 
%Jfected,  but  in  no  given  or  invariable  order,  until  many  or  all  of  them 
ire  implicated.  The  expression,  the  jacies  of  Hutchinson,  is  peculiar, 
t>eing  staring,  from  immobility  of  the  eyeballs,  or  sleepy  from  the  partial 
bilateral  ptosis.  Diplopia  is  quite  uncommon,  or  at  the  most  only 
m  early  symptom,  because  of  the  chronicity  of  the  process.  Associated 
muscles  are  often  affected  by  groups,  because  of  their  successive 
nuclear  involvement  {v,s.  Anatomy)  ;  as  the  pupil  and  convergence,  one 
ntemal  and  the  opposite  external  rectus,  the  two  internal  recti,  and  the 
jup.  rectus  and  the  levator.  Chronic  ophthalmoplegia  may  be  associ- 
Ued  with  the  quite  analogous  bulbar  paralysis  or  progressive  spinal 
nuscudar  atrophy;  with  optic  atrophy  or  with  double  facial  paralysis 
[the  rare  and  obscure  infantile  or  congenital  oculofacial  paralysis, 
without  pupillary  involvement,  of  which  Mobius  has  collected  44 
!ases) ;  it  may  be  a  part  or  a  precursor  of  tabes,  paralytic  dementia,  or 
nultiple  sclerosis. 

Diagnosis. — Nuclear  involvement  is  probable  when  there  is  (a) 
>artial  and  bilateral  ptosis;  (6)  no  involvement  of  the  pupil;  or  (c) 
nvolvement  of  one  or  more  conjugate  groups.  The  lesion  may  be 
nipranuclear,  when  the  head  and  limbs  are  involved,  exceptionally 
nrhen  there  is  isolated  convergence  paralysis  or  paralysis  of  up-and- 
iown  movements  with  ptosis.  Sudden  apoplectiform  nuclear  palsy 
■rom  basilar  thrombosis  is  usually  asymmetrical,  acute  and  often 
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associated  with  hemiplegia.    Wernicke's  acute  superior  paliencfplil 

itis  is  likewise  lUstiri^nishecl  In-  its  acuity,  ami  loxjenuc  .HvmptonM 
delirium.  Total  or  |)artial  ophthalmoplegia  may  result  from  mibiliti 
meningitis,  polyiienritis,  tnmnrs  irorp.  i|iia4lrigem.)  or  orbitid  ili>t'i5( 
but  they  are  generally  distinguished  hy  their  rehitivch  yrutr 
and  concomitant  symptoms. 

Prognosis, — The  disease  is  very  chronic\  |M>ssil)ly  la^tin)^  nv* 
forty  years  and  is  usually  progressive.    Arrest  is  possible,  but  car*  w^ 
be  predictcfL     The  disease  itself  causes  little  risk  to  lifr.  hut  ir* . 
sociates  are  dangerous,  as  tabes  or  psychoses,  which  develop  ia . 
cent. 

Treatment. — Treatment  is  generally  ineffectual*     Iodides  on 
cury  are  useless  in  nuclear  disease*  but  may  be  given  if  the  lm*alil 
is  not  flefinitely  known.    Strychnia  and  galvanism  usually  prrwlurf  I 
result. 

Sijmpaihciiv  Faralijahs .—'^Yh'x'^  disease  was  first  described  bv  Homri; 
it  proihjces  mijoslft,  which  is  due  to  panilvsis  of  the  dilator  iri^i^ 
and  slight  ptosis,  due  to  paresis  of  Miiller's  muscle*  The  MfiiUl| 
tension  is  decreased,  the  cheek  is  wa.sted,  and  the  skin  is  re<lderjtJ  *" 
of  higher  temperature  than  nortnal.  Irritation  of  thent/mpatkfltt  \ 
characterized  by  wide  pupils,  widening  of  the  inierpalpebnil 
and  by  exophthalmos. 

O  t  •  lit  a  r  m  urn*  u  la  r  j*  pa.H  au"^  oc  cur  in  co  n  j  u  ga  t  e  d  e  vi  a  t  i  u  n »  i  rritiitio»*  < 
their  nerve  trunks  wlien  compressetl  by  tumor*  and  randy  in  chwn 
facial  tic,  and  spasmodic  torticollis.    In  hysteria  iheeyei*  lu 
upward  and  in  due  side,  conceaHng  the  iris,  or  they  an*  ofo 
convergence ;  they  never  diverge;  there  may  appear  to  l)e  pti>jit\1 
is  really  spnsni  f^f  the  orbicularis.    Convergent  spa^sm  may  also  i 
hypermetropia,  and  tlivergent  spasiii  in  myopia.     Isolated  sfi**<n 
levator  palpebne  may  occur  in  irritation  of  the  cervical  symp 
nerve,  in  advanced  years,  in  Graves*  disease*  and  in  irriiatioaJ 
fifth  nerve.    Secondary  deviation  (r.  s.)  is  spasmodic,  m  isttis^i 
mm,   which   latter  consists  of  rapid,   rhythmic,  clonic,  Jy   ^""♦*'' 
oscillations,  due  to  muscular  spasm  with  alternating  <*ontra« 
opposing  muscles.    It  is  continuous,  as  distingui.shed  from  tfir  '  w^'-U 
of  weakness"  which  occurs  in  paretic  muscles  on  movruieot.    I***1 
usually  horizontal,  less  often  rotatory  and  hut  rarely  rertietl*   '^ 
physiology  is  not  understood,  but  it  is  probal»l  ^c.    Th* '^'•^ 

are  {a)  disease  of  the  eye,  as  opacities  and  clt-  ;   <fc)  it  octitf' 

very  frerpiently  in  albinos,  and  (c)  in  miners,  from  working  witbi^' 
head  down  and  eyes  strained  to  one  side,    id)  li  alsti  Ofcur*  ijj  ttUfl"J^ 
ous,   usually  degenerative   nervous  diseaseii;    as  a  caidinal  ^ 
multiple  sclerosis  and  Friedreich's  ataxia,  as  a  '^^ 

of  the  ('erel>ellum,  corp.  cpnidrigem.  and  opt.  ; 
in  meningeal  inflammation  or  hemorrhage,  sinus  tbrumlxuii^  l*»^ 
hemorrhage  or  softening,  aiul  very  rarely  in  hysierta. 
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Fifth  Nerve  (Trigeminas;  Trifacial  Nerve).— The  nerve  originates 
from  its  motor  nucleus  in  the  pons,  from  fibers  (which  are  probably 
motor)  descending  from  beneath  the  corpora  quadrigemina,  and  from 
sensory  fibers  ascending  from  the  medulla.  It  is  connected  with  the 
motor  cortex  and  with  the  cerebellum.  The  motor  and  sensory  fibers 
leave  the  pons  separately  and  join  only  after  the  sensory  trunk  has 
passed  through  the  Gasserian  ganglion.  The  Gasserian  ganglion  has 
three  branches;  (1)  which  passes  to  the  orbit  by  the  sphenoidal  fissure, 
supplying  the  skin  of  the  forehead,  anterior  scalp,  upper  lid,  bridge,  and 
top  of  the  nose;  it  is  connected  with  the  cervical  sympathetic  nerve; 
(2)  which  passes  by  the  foramen  ovale  to  the  sphenomaxillary  fossa  to 
supply  the  upper  and  lower  lid,  cheek,  fore  part  of  the  temples,  side  of 
the  nose,  upper  teeth,  gums,  pharynx,  tonsils,  soft  palate,  uvula  and 
roof  of  the  mouth;  it  has  connections  with  the  facial  nerve  by  the 
Vidian,  and  with  the  sympathetic  nerve;  (3)  which  passes  by  the  fora- 
men rotundum  and  sphenomaxillary  fossa  to  the  rest  of  the  temples, 
anterior  and  upper  part  of  the  ear,  auditory  meatus,  lower  cheek  near 
the  mouth,  lower  lip,  lower  teeth,  gums,  chin,  tongue,  mucosa  of  the 
mouth,  salivary  glands,  and  as  a  motor  nerve  to  the  muscles  of  the 
lower  jaw,  temporals,  masseters,  pterygoids,  mylohyoids,  and  post. 
belly  of  the  digastric  muscle.  The  lingual  branch  gives  off  the  chorda 
tympani  which  joins  the  facial  nerve.  From  the  otic  ganglion  arises  the 
small  superficial  petrosal  nerve  which  connec»ts  with  the  facial  nerve  and 
«nds  in  the  tympanic  branches  of  the  glossopharyngeal  nerve. 

Oanses  of  Paralysis. — (a)  Lesions  of  the  cortex  may  produce  it  in 
'^cry  rare  cases,  (b)  Focal  disease  in  the  pons,  especially  of  the  nerve- 
'^^t  fibers,  as  hemorrhage,  and  tumors  may  cause  it  and  much  less 
^ften  degenerative  lesions  as  tabes  or  bulbar  paralysis,  (c)  It  may 
^^^It  from  diseases  of  the  base,  as  syphilis,  meningitis,  tumors,  caries 
^^  aneurysms,  (d)  Affections  involving  any  of  the  three  branches,  as  of 
^®  first  branch  by  cavernous  thrombosis,  pituitary  tumor,  aneurysm 

orbital  disease,  or  of  the  second  and  third  branches  by  lesions  in  the 
JPy^nomaxillary  fossa  may  cause  paralysis,  (e)  Trauma,  puncture  or 
i^^t  grounds,  but  rarely  fractures,  and  (/)  infrequently  neuritis,  un- 
^^  ^t  is  secondary,  are  causal. 

^y^ptoms. — 1.  Sensory  Portion. — Anaesthesia,   which   is  gener- 
'ry  ^^atersLl,  is  found  in  one  or  all  branches,  and  tactile  sensation  is 

'Airo/veci  than  the  sense  of  pain.  It  is  often  preceded  by  tender- 
^Mhog  tJ^^  nerves,  irritation  or  neuralgia.  In  complete  cases,  the 
I^Mkf  ^sjCTGMa  of  the  mouth,  nose  and  conjunctiva  are  anaesthetic. 

^  mflt^-Jkined  onjts  aneesthetic  half,  because  the  food  is  not 

"~"  ft  conjunctival   reflex  is   abolished.     The 

on  or  decreased  by  paralysis.    Smell 

'ometimes  there  is  redness,  cyanosis 

may  be  loosened.    Two  trophic 

Lt.     The  first  is  neuroparalytic 

>le  inflammation  of  the  eye  into 

;■  it  is  due  not  simply  to  con- 
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junctival  aiuesthesia,  which  may  lead  to  itiflaminatioti  bec*ftuse  of  foi 
pit^o  partit*les  remaining  unnoticeil  in  the  eye,  but  is  rather  rlue 
irritatirm  of  the  fifth  nerve,  especially  of  the  Ga^sserian  ganglion 
nerve  trunks  anterior  to  it.  (It  has  not  occurred,  however,  iu  nm\l 
cases  in  which  the  ganglion  has  been  surgically  removed,)  It  is  rarrii 
lesions  of  the  pons.  The  second  is  herpes  zoster,  which  is  mo.st  eonii 
in  disease  of  the  first  branchy  results  from  irritation  of  the  (»a't^*riftl 
ganglion  or  the  nerves  just  anterior  to  It,  is  often  preceded  by  piiin  aril 
hypenestliesia,  and  sometimes  leads  to  iritis  or  ophthalmitis.  Tl] 
relation  of  trigeminal  disease  to  hemifacial  atrophy  will  \»'  i  iinsiifr'nii 
below,  under  the  latter  head. 

2.  ibjTOK  Portion. — Placing  the  fingers  on  the  uinpurj 
masseter  muscles,  when  the  patient  attempts  to  close  the  teethe 
their  failure  to  contract.  Paralysis  of  the  ext.  pterygoid  is  sjhowu  ftfl! 
by  failure  to  move  the  jaw  toward  the  sound  side  and  (b)  by  deviAtio! 
toward  the  paralyzed  side,  when  the  jaw  is  depressed.  The  muscH] 
waste,  but  they  are  rather  too  deep  to  distinctly  elicit  tht-  r-  ^ 
degeneration.  The  mylohyoid  and  iligastric  muscles  caniio' 
rately  tested  and  the  role  of  the  tensor  tympani  and  tensor  p»l*** 
in  trigeminal  paralysis  is  still  in  dispute. 

3.  Gustatory  Portion. — The  sense  of  taste  covers  oiily  bitW 
sweet, sour,saIty  and  metallic  substances,  while  flavors  art 
the  olfactory  nerve.  The  tip  and  edges  of  the  tongue  dci«  risof 
sourness;  the  base  of  the  tongue,  bitterness  and  sweetness.  It  i^tt'ti 
stated  that  the  fifth  nerve  supplies  the  anterior  two-thirds  of  the  tanj 
and  the  glossopharyngeal  nerve  the  posterior  third  and  ihr  fti*^^' 
but  disease  of  the  glossopharyngeal  nerve  alone  <loes  not  destroy  v^ 
sense  of  taste.  In  a  study  of  26  cases  of  extirpation  of  the  Gas3*n»f* 
ganglion,  Gushing  decides  that  taste  is  only  temporarily  lost  luiil  ll**"| 
does  not  travel  by  the  fifth  nerve.  Disease  of  the  lingtial  nervp  '^ 
the  fifth),  after  the  chorda  tympani  joins  it»  produce-^  l*^^**  c»f  ^"^ 
(agetism);    disease  of  the  lingual  atxive  the  juncture  or 

central  part  of  the  fifth  in  the  pons  does  not  result  in  los.% ,:.  .^ 
thought  that  the  gustatory  fibers  of  the  fifth  run  with  theclK>rd»B»in^ 
seventh  nerve  which  they  leave  by  the  petrosal  nerve  toagainr^cb* 
fifth  through  Meckel's  ganglion.  It  is  interesting  to  note  iba*  i***^ 
thesia  of  the  tongue  may  result  from  facial  neuritis  and  disci^  J  ^ 
middle  ear. 

Diagnosis. — The  diagnosis  is  usually  easy  when  iherr  are  sjinpt" 
in  the  motor  or  sensory  nerves.     Organic  irritation  charaetrriKjl; 
pain  alone  may  be  difficult  or  impossible  to  ditferentiate  from  t 
neuralgia,  although  Gowers  holds  that  there  is  less  radiatitjn  antJn^ 
hypenesthesia  in  organic  irritation.     The  locaiization  t       ' 
nn'ned.    When  all  branches  are  amesthetic^  the  disea-'^e  } 
the  base  of  the  brain  or  in  the  Gasserian  ganglion.     In  di^ 

middle  part  of  the  pons,  the  first  division  alone  may  be  ati 

disease  at  its  side  all  divisions  are  involve*!,  often  with  implication  ^'^ 
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the  third  and  sixth,  or  less  often  of  the  seventh  and  eighth  nerves. 
Cortical  lesions  are  extremely  uncommon. 

Treatment. — Counterirritation  over  the  occiput  or  mastoid  is  in- 
dicated by  an  inflammatory  causation,  but  no  irritatant  should  be 
applied  over  the  anaesthetic  areas  themselves,  lest  ulceration  occur. 
Galvanization  is  said  to  be  beneficial.  Gelsemium,  cocaine  and  mor- 
phine must  at  times  be  used  because  of  severe  pain,  but  the  acquisition 
of  drug  habits  must  always  be  borne  in  mind.  The  eye  should  always 
be  watched,  and  boric  acid  and  castor  oil  be  dropped  in  several  times 
daily.    Ahtisyphilitic  remedies  should  be  tried  in  every  doubtful  case. 

Masticatory  Spasm. — The  masticatory  spasm  of  Romberg  is  not 
common.  In  the  tonic  type  (trismus)  the  spasm  is  usually  bilateral, 
and  the  tense  muscles  are  hard  and  may  be  tender.  The  cause  may  be 
tetanus,  hysteria,  epilepsy,  tetany,  tumor  in  the  pons,  cortical  hemor- 
rhage, or  it  may  be  reflex  from  trigeminal  irritation  as  from  dental 
caries.  The  clonic  type  is  rare  and  may  be  serial  or  intermittent; 
chattering  of  the  teeth  is  an  example.  It  may  occur  in  chorea,  epilepsy 
or  hysteria.  Grinding  of  the  teeth  occurs  in  paretic  dementia,  menin- 
gitis or  typhoidal  states.  In  diagnosis,  tumor,  inflammatory  irri- 
tation and  disease  of  the  temporomaxillary  joint  must  be  considered. 
Treatment  consists  of  tonics  in  nervous  subjects,  galvanization,  blisters 
in  hysteria,  and  the  local  use  of  morphine  and  cocaine. 

Progressive  Hemifacial  Atrophy. — This  affection,  first  described 
by  Parry  (1825),  is  rare,  only  135  cases  having  been  reported  up  to 
1900.  Its  pathogenesis  is  not  clearly  understood,  but  it  is  classified 
under  disease  of  the  fifth  nerve  because  the  only  autopsy  on  record,  by 
Mendel,  showed  neuritis  of  the  ascending  root  of  the  fifth  nerve.  Mo- 
bius  holds  that  acute  infections,  as  measles  or  scarlatina,  are  causal, 
because  some  virus  enters  through  the  skin  or  tonsils  and  results  in 
atrophy.  The  essential  change  is  a  hemifacial  atrophy,  which  develops 
most  often  in  persons  between  ten  and  fifteen  years  of  age,  in  girls  ((>() 
per  cent.),  and  in  about  60  per  cent,  of  cases  affects  the  left  half  of  the 
face.  In  perhaps  a  half-dozen  cases  the  atrophy  was  bilateral.  There 
may  be  premonitory  pains,  hyper-  or  paresthesias,  but  the  cardinal  sign 
is  atrophy  of  the  skin,  which  may  show  initial  infiltration.  The  skin  is 
decolorized  and  shrunken,  its  fat  disappears,  and  later  in  the  disease  the 
muscles  waste  and  the  rough  skin  lies  directly  on  the  bone.  The  hair  on 
the  aflFected  side  loses  its  pigment  and  may  fall  out,  the  eyebrows  and 
beard  especially,  sweat  secretion  is  lessened  or  absent,  and  the  mouth, 
if  involved,  is  drawn  toward  the  side  of  lesion.  The  bones  on  the 
affected  side  waste,  especially  in  young  subjects,  most  notably  the 
maxillae,  but  even  the  smaller  bones  and  nasal  cartilages  are  involved. 
On  the  wasted  side  there  may  be  no  vasomotor  reaction ;  sensation  is 
usually  normal,  although  pain  or  parjesthesia  may  be  noted  in  the  dis- 
tribution of  the  trifacial  nerve.  The  tongue,  tonsils  and  palate  are 
rarely  involved.    The  course  is  very  chronic  and  practically  always  pro- 
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gre^sive,  although  remission  is  possible.  The  outlook  is  hopeless  and 
there  is  no  treatment  other  than  administration  of  thyroid  extract  uml 
the  injection  of  paraffin  by  the  Gersuny  method,  to  lessen  the  facial 
deformity. 

Hemifacial  hypertrophy,  of  which  13  ca.ses  only  are  on  record, al!«^^ 
largely  the  cheek;  Werner  collected  9  congenital  case.s.  Irritst^H 
neuritis  is  its  suspect eil  cause.  ^M 

Seventh  or  Facial  Nerve. — The  face  is  represented  in  tiie  lo^H 
Rohindic  cortex,  whence  the  fibers  run  through  the  corona^  intet^f 
capsule,  cnis  and  pons  (9.  r,),  where  they  decussate  and  enter  |^| 
nucleus  of  the  opposite  side.  The  nucleus  lies  in  the  floor  of  the  f<>(^| 
ventricle  inside  of  the  ascending  branch  of  the  fifth  nerve  anil  rei.'d^l 
fibers  from  the  third  nucleus  aliov e  for  the  orbicuhiris  of  the  eye  ( wb^H 
by  ocular  movements,  winking  and  accommodation  are  courdirmt^B 
and  fibers  from  the  hypoglossus  below  for  the  orbicularii*  oris  (wher^f 
correhition  of  lingual  and  labial  movements  is  effected).  It  nil^| 
arouuf!  the  sixth  nucleus,  emerging  near  the  juncture  of  fl"  ^H 

Tuedulhi,  and  enters  the  auditory  meatus  with  the  eighth  fm  -i^^ 

shari>Iy,  and  presents  a  ganglionic  swelling  which  receives  the  It^H 
superficial  petrosal  from  the  Vidian  nerve,  containing  fiber*  of  t^H 
from  the  fifth  nerve.    These  latter  again  leave  the  facial  nerve  hy^H 
chorda  tympani.      In  the  Fallopian  canal   the  facial    nerve  givei  (m 
Irranches  as  follows:   («)  a  motor  branch  to  the  tympanic  plexuii;  \h 
a  motor  twig  to  the  stapedius  muscle;  (c)  the  chorda  tympani  nerve  with 
secretory  branches  to  the  saUvary  glands.    Passing  through  the  strK>- 
mastoid  foramen,  it  supplies  (i)  a  few  sensory  branches  to  the  ext**rtM^ 
ear;    (ii)  motor  fibers  to  the  external  auricular  muscles;    liii 
fibers  to  the  posterior  part  of  the  occipitofrontalis,  and  in  the  [j^ 
gland,  (iv)  breaks  up  into  branches  which  supply  all  the  masoles  of  the^ 
face,  the  platysma,  stylohyoifi  and  post,  belly  of  the  iT  mi 

Penpberal  facial  paralysis  i  mimetic  facial  paraly  fl<*^| 

HelTs  paralysis,  Bell,  J 830)  is  the  most  frequent  peripheral  pals^y.  ^U 

Etiology. — 1.  Xeiiriti.s  is  the  most  common  cause*  Expa^ure^^ 
cold  ("refrigeration,"  "rheumatism'*)  produce,*  73  per  cent,  of  ci^| 
especially  in  men  between  the  twentieth  and  fortieth  yeai  '   ^^B 

duces  a  perineuritis  which  compresses  the  nerve  trunk,    Ah_  <jfl 

diabetes,   rliphtheria,  typhoid,  erysipelas^   mumps,  sepsis  and  otl^| 
infections  are  occasional  causes.  ^M 

2.  Disease  of  the  petrous  portion  of  the  temporal  bone  (6  to  9  ^^M 
cent.),  especially  caries  and  otitis  nuxh'a  in  childhood,  may  cause  [M^rj^H 
sis.  The  danger  is  usually  pro[*ortionate  to  the  extent  of  the  Ik^H 
disease,  but  infective  matter  may  reach  the  nerve  by  way  of  the  ve^'^^H 
Eighty-three  percent,  of  cases  of  disease  of  the  labyrinth  cau^e  fiC^H 
paralysis.  ^M 

'A.    Trauma  causes  6  per  cent,  of  cases,  as  paralysis  which  •  ^V 

basal  fracture  by  tearing,  heniorrhage,  infiammation  or  ^^ 

ination  of  callus;    much  more  rarely  from  meningval  or  cer 
hemorrhage  at  birth;    from  the  use  of  obstetrical  forcep??»  iinn  "  " 
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rauma  to  the  jaw  or  surgical  operations  on  the  parotid  gland.    Facial 
>aral7sis  may  occur  in  **head  tetanus"  (E.  Rose). 

4.  If  it  results  from  lesions  at  the  hose,  it  may  be  due  to  syphilis  (3 
)er  cent.),  which  should  always  be  considered  when  the  cause  is  intra- 
ranial;  it  is  however,  less  common  than  the  usual  descriptions  would 
ndicate;  syphilis  rarely  causes  a  peripheral  facial  paralysis.  Aneu- 
ysm,  tumor,  meningitis  and  hemorrhage  are  next  in  frequency  and 
learly  always  involve  simultaneously  the  closely  contiguous  eighth 
lerve. 

5.  In  the  pons,  the  root  fibers  or  nucleus  may  be  aflFected,  usually 
Krith  the  sixth  nerve  of  the  same,  or  the  arm  and  leg  of  the  opposite  side. 
Degenerative  affections,  as  tabes,  bulbar  paralysis,  multiple  sclerosis, 
and  progressive  muscular  atrophy  or  acute  poliencephalitis  rarely  invade 
the  seventh  nucleus. 

6.  Other  rarer  factors  are  primary  hemorrhage  into  the  Fallopian 
::anal,  disease  of  the  parotid  or  lymphatic  glands,  and  leukemic  in- 
filtration. It  is  suggested  by  Neumann  that  disease  of  the  lymph 
vessels  at  the  point  of  exit  of  the  facial  nerve  may  produce  paralysis. 

Pathology. — Few  autopsies  have  been  made  on  simple  cases.  The 
lerve  has  been  found  severed,  its  sheath  and  cylinders  destroyed,  the 
luclei  in  Schwann's  sheath  increased,  the  connective  tissue  increased 
md  the  muscles  the  seat  of  fatty  change.  It  is  thought  that  the  essen- 
;ial  and  usual  change  is  a  perineuritis  and  that  the  exudation  in  the 
iheath  compresses  the  nerve  fibers,  which  then  undergo  parenchy- 
natous  degeneration.  In  some  cases  degeneration  only  has  been  seen, 
tnd  it  is  probable  that  slight  swelling  interferes  with  conduction.  Facial 
leuritis  differs  from  multiple  neuritis  in  that  alcoholism  is  a  subordinate 
actor  and  the  chief  change  is  not  in  its  peripheral  twigs  but  in  the  trunk, 
tsually  within  the  Fallopian  canal. 

Symptoms. —  The  symptoms  sometimes  begin  with  prodromes  as 
ertigo,  headache,  tinnitus,  pain  or  more  often  twitchings  in  the  face, 
ven  fever  or  albuminuria,  or  sometimes  without  prodromes,  in  which 
Bses  one  half  of  the  face  is  rather  suddenly  paralyzed  and  becomes 
'  comjdetely  iramohile  and  toneless "  within  two  days.  The  forehead  is 
mooth,  the  lids  cannot  close  (lagophthalmos),  the  tears  run  over  the 
heek,  and  when  a  strong  effort  is  made  to  close  the  eyes,  the  eye  on 
kie  affected  side  is  turned  upward  by  the  inf.  oblique  muscle  (Bell's 
ign).  The  orbicularis  at  times  escapes  involvement,  since  it  receives 
ome  fibers  from  the  third  nerve.  Smell  is  impaired  because  of  absence 
>^  tears,  the  nasal  aperture  is  smaller  and  cannot  be  dilated,  sniffing  on 
tie  affected  side  is  impossible,  and  the  nasolabial  furrow  is  lost.  The 
^outh  is  lower  from  paralysis  of  the  levator  anguli  oris,  it  cannot  be 
-loaed,  and  the  saliva  runs  out,  although  its  total  secretion  is  often 
'^ssened  (v.?.).  Labial  enunciation  is  imperfect,  puckering  the  lips,  as 
though  for  whistling,  is  impossible,  and  exj)e(*toration  is  impaired.  The 
^^  of  wrinkles  and  expression  on  the  affected  side  is  more  marked  in 
•dultand  aged  than  in  young  subjects,  especially  about  the  eye,  since 
years  lessen  the  elasticitv  of  the  skin  and  the  subcutaneous  fat.     Chew- 


Tasie  is  lost  in  disease  of  the  nerve  between  the  gen 
and  the  offset  of  the  chorda ;  it  is  lost  in  half  the  case.< 
neuritis ;  it  is  not  impaired  in  disease  of  the  pons  or  in 
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Reluti«»n*  of  tlio  fifth  and  9eventh  nerves  and  hranches*  of  the  m 

the  skull  (see  DiACfRAM).  The  chorda  supplies  the  ant 
of  the  tongue  and  the  glossopharyngeal  the  posterior  th 
taste  {j)arageusia)  results  from  irritation  of  Jacobson 
tympanic  plexus.  Hearing  may  l)e  impaired.  Deafm 
result  mostly  from  coinci<lent  disease  of  the  ear.  Whc 
is  paralyze*!,  the  unopposed  tensor  tympani  (which  \ 

fiftli    iiprvi*^    r)v(*r;ipt»<   nnd    rpsnlfs  in   nnral   nv#»r«<»nGWim-i 
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trunk,  are  sometimes  observed;  they  are  caused  either  by  involvement 
of  the  fifth  nerve,  or  possibly  because  the  facial  nerve  carries  some 
sensory  filaments.  Accidental  sympathetic  symptoms,  as  cedema  or 
sweating,  have  been  observed.  Herpes  is  rare  and  indicates  trifacial 
involvement.  The  saliva  is  decreased  (the  fibers  for  its  secretion  run 
with  the  chorda)  and  secretion  of  tears  is  lessened  (the  fibers  from  the 
facial  nervre  run  to  the  fifth  by  the  large  petrosal  nerve). 

Diagnosis. — ^The  diagnosis  is  made  at  a  glance  in  fresh  cases,  while 
in  older  cases  secondary  spasm  {v.  i.)  on  the  paralyzed  side  may  at 
first  cause  confusion.  The  etiological  diagnosis  is  important,  as  is  also 
the  topographical. 

1.  Supranitclear  paralysis,  paralysis  in  the  upper  neurone,  from  the 
cortex  to  the  nucleus,  is  differentiated  as  follows: 

Centhal  or  Supranuclear Peripheral     (Nuclear    and 

Palsy.  *  Infranuclear)  Palsy. 

Etiology;    vascular  disease,  tumor,  ab-         Neuritis,  ear  disease,  etc. 
scess. 

Distribution  of  paralysis:  partial,  lower  Complete:  orbicularis  and  occipito- 
facial involved  or  only  slight  or  tran-  frontalis  involved.  When  eyes  can- 
sientweakness  of  orbicularis  palpebra-  not  be  closed,  probably  peripheral  or 
mm.                  '  nuclear. 

Reflexes  persist  and  increased.  Lost.     Paralysis  flaccid. 

Taste,  auditory,  salivary  and  sensory        Often  present, 
symptoms  lacking. 

Pilocarpin  increases  salivary  flow.  Does  not  increase  it. 

Voluntary  motion  lost,  while  emotional         Both  lost, 
movement  very  often  persists. 

Degenerative  reaction  and  wasting  ab-         Present, 
sent. 

Cerebral  symptoms  present,  general  as  Absent, 
headache,  vertigo,  delirium,  in- 
creased reflexes  or  focal  as  cortical 
epilepsy,  hemiplegia,  usually  weak 
tongue,  alternating  paralysis  (see  crus 
and  pons  localization). 

In  lesions  of  the  pons,  all  parts  of  the  facial  nerve  are  affected, 
wherein  it  differs  from  facial  nerve  disease  in  the  internal  capsule.  In 
nuclear  disease,  the  orbicularis  oris  is  less  involved,  or  escapes  affection, 
its  centre  being  in  the  hypoglossus  nucleus. 

2.  Localization  in  the  peripheral  type  (see  Fig.  78)  may  be  (a)  in 
the  pons  (q.  v.).  General  disease  of  the  posterior  pons  also  affects 
the  sixth  nerve  about  whose  nucleus  the  seventh  nerve  curves.  (6) 
In  localization  at  the  base,  taste  is  not  involved  and  deafness  results 
from  coincident  disease  of  the  eighth  nerv-e.  (c)  It  may  be  in  the 
Fallopian  canal,  when  taste  is  impaired,  the  salivary  flow  decreased, 
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and  heariiig  often  abnormally  acute,  id)  It  may  be  external  tn  m 
skuU  and  then  there  is  no  involvement  of  ta^te,  saliv^ary  flow,  or  til 
stapedius.  J 

Double  facial  paralysis  is  rare  and  usually  indicate.s  di^seaM*  withn 
the  skull.  It  may  occur  in  bulbar  paralysis,  in  disease  of  both  sides  (I 
the  pons,  or  one  focus  in  ita  centre,  in  double  otitis,  espe^rially  svpiiilil 
multiple  neuritis,  tetanus  (of  which  J,  H»  Lloyd  in  UK)ii  ('oUcfifM 
cases),  or  in  a  form  observed  lu  eliildhoud  with  oindar  pnrHly?<is  IpH 
Hysterical  facial  paralysis  is  extremely  infrecpient;  a  case  is  nrpi>it*J 
in  which  organic  facial  paralysis  existeil  on  one  side  and  an  bysterirJ 
paralysis  on  the  other.  I 

Cour.Hc  and  Prognosis,— The  onset  is  rapid  and  the  disejise  '  ' 

manifest  during  the  first  day.    Its  duration  varies*  from  a  wn  i 

a  year,  two  or  three  months  for  moderate,  and  six  to  eight  lejghtr«'Djj 
months  for  severe  cases.  Even  in  cases  which  have  seeminirlv  rej 
covered  and  in  those  lasting  over  a  months  some  slight  v«*j<ti)?e  ofl 
paralysis  usually  remains.    The  prognosis  depends  (1)  on  xh-  ^  ' 

is  favorable  in  syphilis,  birth  trauma,  and  polyneuritis;  in  «^^'  i 

it  is  better  if  the  drum  has  not  ruptured;  it  is  unfavorable  in  tiun»»d 
or  uiicleur  disease;  (2)  it  depends  on  the  electrical  reaction.  If  ifwt| 
ten  days,  the  irritability  is  not  reduced,  the  outlook  is  goo<l  and  irco^'^n*! 
may  be  expected  in  about  three  weeks;  if  after  fourteen  davs  it  i^l 
lowered  but  not  lost,  recovery  occurs  within  two  months;  if  iftf^l 
fourteen  days  the  irritability  is  lost,  the  prognosis  is  doubtful  imd  ^^ 
course  is  likely  to  cover  months.     Recurrence  is  infre(|u  'SotfU 

five  attacks  are  recorded.     Contracture  (secondary  overa  '4| 

occurs  in  four  to  six  months  inid  prugresses  for  eight  t«*  twelve  ujuntKl 
when  it  lessens,  and  ilisappears  in  miltl  but  remains  to  some  cit«rt  J 
in  severe  cases.  In  old  subjects  it  balances  up  the  facial  contoar;  nfl 
young  subjects  it  produces  deformity.  It  is  thought  to  dejieinl  «w  1*1 
altered  funt^tional  state  of  the  nucleus.  I 

Treatment.^(a)  The  causr  should  be  reached,  if  jwissiblf,  '^^  1 
example*  antisyphilitic  remedies  and  ear-drainage  have  curwJ  tt^m 
even  of  twenty-three  years'  duration,  (fc)  Antirhmmaiir  dnuc*  •**! 
inefficacious,  and  the  salicylates  do  not  usually  sb  '^^'1 

A  mercurial  purge,  hot  fomentations,  which  must  i-  lUU- 1 

tained  for  two  or  three  days,  keeping  the  patient  indotir^,  and  '1*  j 
application  (invariably)  of  a  bli.ster  over  the  mastoid  and  oneovrru*' J 
side  of  the  neck  are  lieneficiaL  iv)  Corrertioti  of  defarmiitf  h  ^'•^l 
necessary.  The  eye  should  be  douched  with  boric  acid,  Kuwbpjl 
closed  during  sleep  and  the  lids  massaged,  the  cheek  aod  •'•^  1 
should  be  massaged  upward,  and  the  placing  of  a  hook  in  tlie  tnjl'* 
the  mouth  (sustained  by  tape  over  the  ear  or  by  a^lhe^a^-e  P**^  J 
prevents  deformity  to  some  extent.  At  night  the  eye  shimld  br  dp*^l 
by  a  light  compress,  frf)  Etntricitij  should  not  lie  u^nl  fortV^l 
three  weeks,  and  then  the  galvanic  curreiit  sbouhl  be  givrti*  forfift''*  1 
minutes  each  day,  in  strength  just  sufficient  to  produce  iiiil«ciJ*^ 
contraction ;  the  application  of  the  anode  over  the  musf^le^  U  ih*1'^*| 
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painful  method.     The  faradic  current   causes  pain,     (e)  For  con- 
tracture little  can  be  done,  excepting  maissage  and  steaming  the  face. 
(/)  In  irreparable  cases,  surgical  transplantation  of  the  facial  trunk 
to  the  spinal  accessory  nerve  has  been  successfully  performed.    (Spiller 
thinks  anastomosis  with  the  hypoglossus  produces   better  results.) 

Facial  and  Mimetic  Spasm  (Tic  Oonvulsif). 

Etiology. — The  causes  are  (a)  organic  disease  in  the  cortex,  pons 
or  nerve  trunk,  which  irritates  (perhaps  later  paralyzes)  the  centre, 
nucleus  or  paths.  Irritation  of  the  fifth  nerve  is  considered  causal. 
(6)  There  is  an  idiopathic  form,  which  occurs  in  persons  between  the 
fortieth  and  sixtieth  years,  most  often  in  women  with  neuropathic  or 
emotional  tendencies  (see  Habit  Spasm  under  Chorea).  There  is 
also  a  reflex  form  which  results  from  worms  or  uterine  disease. 

Symptoms. — The  spasm  begins  paroxysmally  on  one  side  and  is 
more  often  clonic  than  tonic.  The  clonic  form  affects  the  orbicularis 
palpebrarum  (blepharospasm)  and  zygomatici  most  frequently, 
although  the  frontalis,  chin  depressors  or  all  the  facial  muscles  may  be 
concerned  in  severe  cases.  Pain  and  paresis  are  absent  save  in  pro- 
gressive organic  disease.  The  spasm  is  lessened  by  rest,  and  is  in- 
creased by  cold  or  emotion.  It  is  usualy  unilateral,  but  may  spread 
to  the  opposite  side  or  exceptionally  to  the  muscles  of  mastication,  or 
those  of  the  tongue,  pharynx,  larynx,  neck  or  arm.  The  tonic  form 
is  seen  in  photophobic  disease  of  the  eye,  in  paralysis  agitans,  tetanus, 
tetany  or  hysteria.  The  prognosis  is  unfavorable  after  the  first  few 
months,  and  the  disease  is  then  likely  to  last  for  years  or  for  the  rest  of 
the  patient's  life. 

Treatment. — Treatment  is  often  useless,  and  varies  with  the  cause 
of  the  affection.  Trigeminal  irritation  should  be  removed  if  possible. 
Arsenic  has  proved  beneficial  in  some  cases,  but  nervines  and  anti- 
spasmodics are  generally  useless.  Galvanization,  especially  if  tender 
points  are  found,  has  cured  a  few  cases  (Berger).  Wier  Mitchell  has 
recommended  freezing  of  the  cheek  with  ethyl  chloride.  Stretching  of 
the  facial  nerve  usually  affords  relief,  which  is  but  temporary,  although 
a  few  cures  are  on  record. 


The  Eighth  or  Auditory  Nerve.— The  eighth  nerve  in  the  old 
nomenclature  was  called  the  portio  mollis  of  the  seventh  pair,  the 
facial  nerve  being  the  portio  dura;  as  the  names  imply,  the  auditory 
is  softer  than  the  facial  nerve  and  therefore  less  resistant  to  pressure. 
It  is  purely  sensory  and  consists  of  two  distinct  roots,  the  cochlear  and 
vestibular.  At  the  point  where  their  roots  separate  is  found  a  group  of 
oells,  analogous  to  the  spinal  ganglia,  from  which  arises  Wrisberg's 
nerve,  an  accessory  structure  with  vasomotor  and  salivary  secreting 
Bbers. 

The  cochlear  nerve  is  the  true  auditory  nerve  and  its  nuclei  are  found 
in  the  floor  of  the  fourth  ventricle.     It  is  connected  through  the  teg- 
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nut  EilKSolute^  indicate  disease  of  the  cochlrar  nerve,  Xjm 
double  vision  and  ataxia  are  occasional  symptoins,  ami  resul 
the  relations  l»etween  the  labyrinth,  cerebelhiin  and  cerrbnim. 
pTOffnofihH  is  always  uncertain.  Acute  or  progressive  disease  i%  m 
favorable.  The  vertigo  may  cease  when  complete  destniclion  of  th 
nerve  results  in  ^leafiiess.    Some  cases  recover. 

Diagnosis. — Aural  vertigo  constitutes  90  percent,  of  vertigo.  Di^P- 
eiitiation  is  as  follows:  (a)  6'a.tfr  (rrf*Wa^<*  may  cause  vomiting  or  rfffij^i 
(a  attomavhii  Ihho,  Troumeaii)  but  does  not  produce  tinnitus  nor  JfftH 
ne.ss.  (yaslric  vertigo  was  onc^e  thought  to  cause  SO  per  crnt.  uf  ca^I 
of  vertigo;  now,  but  5  per  cent.  (Gowers)  is  attributed  to  it.  MADf 
of  these  cases  are  neurotic,  [b]  Epilepjttj,  especially  petit  melt  ro*ri 
produce  vertigo,  very  rarely  tinnitus  or  deafness,  and  much  ohrnw  to  , 
of   consciousness.      (c)    (^ordiac    dijteaM\    as    aortic    rt^i  "'  ^f 

arteriosclerosis,  may  cause  vertigo  but  not  the  other  sy    ^  (flj 

Organic  brain   ajjeeiionjf,  as  tumor,  have  other  diiitinetive  sign*,  **| 
headache,  or  focal  lesions.    Confusion  is  possible  with  .-^  -     V 
vertigo,    and    especially    with    coincident    accidental    *  t'fl 

Ornlar  veHttja  ceases  on  closing  the  eyes,  Gerlier  <  ISiS7»  <^ 
form  which  is  endemic  in  France  and  Switzerland^  and  i^  char 
by  vertigo,  great  depression »  paretic  weakness  of  the  neck  an<i  lim^j 
ptosis,  strabismus,  diplopia  and  retinal  hj'perremia^  hemorrbaj?^  "f  j 
a*dema.  A  similar  form  occurs  in  Japan.  Ilecovery  occurs  inoortoj 
four  months. 

Treatment.— I.al>yrinlhine   disease  is   little   influent*etl   bv  drupi^ 
except  when  syphilis  and  gout  are  its  causes.    Quinine,  salicyW^iM 
nitroglycerine  should  be  given    (see  T1NNITI8).      Bromides  Are  ma*t 
useful   in   daily   tloses  of  one  dram.     Galvanization   witli  the  a^***" 
over  the  ear  and  catln>de  to  the  neck  has  seemingly  helped  .wme *«-**• 
as  has  blistering  of  the  umstoi^l.     Disease  of  the  pharynx,  EurtwW***, 
tube,  and   accmnutation    of   wax   must    be  rei'ognixed  and  trf»tnl-l 
Removal  of  the  malleus  and  incus  with  mobilization  of  thf  5ti^i 
relieves  a  few  cases. 


Ninth  or  Glossopharyngeal  Nerve. — This  nerve  is  aImojainsep«J»HM 
connected  in  its  course  and  functions  with  the  vagus  H'  ^miM 

part  of  the  spinal  accessory  nerve;   their  nuclei  blend,  ^^ 

and  motor  filaments  supply  the  digestive  tract  from  the  spitial  »ctt^ 
nerve,  and  send  motor  branches  to  the  lungs,  larynx  and  heart.  (<*"*j 
pared  with  disease  of  the  first  eight  cranial  ner\'es,  RfTF^iotiii  ol  ll* 
viscera!  nerves  are  infrequent.     Of  all  the  cranial  r  lie  wsff^ 

least  understood  and  is  almost  never  the  seat  of  isoiu     -  ...  cajie. 
causes  of  its  disease  are  essentially  the  same  as  those  of  tb«  vrngos  {t* ' 
its  nuclei  suffer  in  bulbar  palsy  and  its  roots  in  basal  diMiise         j^ 

It  is  distributed  as  follows:     (a)  its  senson*  fibers  supplT  ihr  l^  . 
of  the  tongue,  phar)  nx,  soft  p«late»  tonsil,  upper  pharynx.  EtiMAcli 
tubt;  and  tympanic  cavity.     It  is  probably  the  nene  of  nan 
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While  nothing  is  usually  heard  on  examination,  in  children  or  less 
often  in  adults  we  may  hear  a  systolic  brain  murmur  (seeBRAiNTuMOR). 
Treatment  depends  on  the  cause.  Bromides  are  most  useful  when 
combined  with  a  few  drops  of  the  tr.  belladonna  or  cannabis  indica. 
Quinine  was  recommended  by  Charcot  and  Politzer  and  salicylates 
by  Growers,  but  they  seldom  give  relief.  Full  doses  of  nitroglycerine 
relieve  certain  cases  and  counterirritation  over  the  mastoid  sometimes 
mitigates  tinnitus. 

The  vestibular  nerve  arises  from  the  medulla,  supplies  the  vestibule 
and  semicircular  canals,  subserves  sensation  of  space  and  equilibration, 
and  has  cerebral  and  cerebellar  connections. 


M^nidre's  Disease,  Auditory  Vertigo,  Vertigo  ah  aure  Icesa. — Paul 
M^ni^re  in  1861  described  a  condition  consisting  of  vertigo,  tinnitus, 
vomiting  and  sometimes  deafness,  developing  with  apoplectiform 
suddenness,  and  due  to  acute  labyrinthine  disease.  The  lesion  is 
usually  a  chronic,  slightly  irritative  disease  of  the  vestibular  nerve, 
which  supplies  the  organs  of  equilibration,  the  semicircular  canals. 
According  to  Gowers  80  per  cent,  occurs  in  persons  between  the 
thirtieth  and  sixtieth  year,  66  per  cent,  in  males,  and  90  per  cent,  of  all 
cases  of  vertigo  not  due  to  epilepsy  or  organic  brain  disease  are 
caused  by  lesions  of  the  labyrinth.  Frankl-Hochwart  thus  classifies 
M^ni^re's  complex,  which  may  be  elaborated  as  follows:  (a)  Apo- 
plectiform  cases,  which  occur  in  healthy  ears,  of  which  few  more  than 
30  cases  are  recorded,  due  to  labyrinthine  hemorrhage,  or  to  trauma; 
leuksemia  and  arteriosclerosis  are  promoting  factors  and  it  is  thought 
that  acute  angioneurotic  transudation  of  lymph  may  occur  in  the 
canals,  (b)  Cases  developing  in  ears  already  acutely  or  chronically 
diseased;  the  internal  ear  is  the  usual  seat  of  disease,  but  the  external 
or  middle  ear  may  be  affected,  or  the  branches  of  the  eighth  nerve, 
perhaps  by  tumors,  syphilis,  tabes,  paretic  dementia,  gout,  cold, 
facial  paralysis  or  drugs,  such  as  quinine  and  the  salicylates,  (c) 
Cases  caused  by  external  influences  or  procedures,  as  pressure  on  the 
drum  by  violent  douching  of  the  ear;  (d)  pseudo-MSnidre's  disease ^ 
which  occurs  in  the  neuroses,  as  epilepsy,  hysteria,  neurasthenia 
migraine,  or  sea-sickness. 

S3rinptoin8. — The  symptoms  begin  gradually  or  with  a  sudden 
stroke,  and  are  paroxysmal;  the  attacks  may  be  separated  by  weeks 
or  months  or  perhaps  occur  daily,  (a)  The  vertigo  is  subjective  or 
objective,  perhaps  combined;  the  patient  cannot  stand;  he  is  likely 
to  fall  backward,  or,  if  standing  is  possible,  is  ataxic.  These  symp- 
toms indicate  lesion  in  the  vestibtdar  nerve  \  there  is  occasionally 
momentary  loss  of  consciousness;  some  slight  vertigo  may  persist 
between  paroxysms.  (6)  Nausea  and  vomiting  are  usual,  save  in  the 
lighter  forms,  and  are  often  attended  by  headache,  sometimes  collapse, 
pallor  and  clammy  skin,  and  rarely  by  death,  (c)  The  tinnitus  of  a 
roaring,  throbbing  character  and  (d)  nervous  deafness,  which  is  usually 
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not   absolute,  indicate    disease   of   the 
double  vision  and  ataxia  are  occasional 
the  relations  between  the  labyrintb,  cerebriliuB 
profjnoitiA  is  always  uncertain.     Acute  or 
favorable.     The  vertigo  may  cease  when 
nerve  results  in  deafness.    Some  cases  recaticr- 

Dia^oftU. — Aural  vertigo  constitutes  90  prr  cast,  of  r^ttpk 
entiation  is  aK  follows:  (a)  GajtiricdiMeoMemmTcmus^ 
(a  Htonuieho  lirso.  Trousseau)  but  does  not 
ness.  C metric  vertigo  wan  onc*e  thought  to  camas  SO  ]Kr  cseL  «f 
of  vertigo;  now,  but  5  per  cent.  (Gowers)  is  attiibaied  to  it.  Hint 
of  these  cases  are  neurotic,  ib)  EpiUpsy^  espeeimliy  fgtii  mdfmte; 
produce  vertigo,  veiy  rarely  tinnitus  or  deafii«9&,  and  omeb  ofttscr  loa 
of  consciousness,  (c)  Cardiac  dismse,  as  aoftie  iwgtq^tiAm  « 
arteriosclerosis,  may  cause  vertigo  but  not  the  oih^  svmDtoin>  ^t) 
Organic  brain  affeetwns^  as  tumor,  hare  trtlier 
hearlache,  or  focal  lesions.  Confusion  is  possible  mm  arirn<"ciri 
vertigo,  and  especially  with  coincident  accjdetital  flcafoea 
Ocular  vertigo  ceases  on  closing  the  eyes.     Gertie-  '    ddcril 

form  irhich  is  endemic  in  France  and  Switzerland, 
by  vertigo^  great  depression,  paretic  weakness  of  the  oedc  itid  li 
ptosis,  strabismus,  diplopia  and  retinal   hypenemia,  hemorrhige 
cedema.    A  similar  form  occurs  in  Japan.    KecoTTrr  occitn  inowf 
four  months. 

Treatment.— Labyrinthine  disease  is  little  influenreii   *- 
except  when  syphili^s  and  gout  are  its  causes.    Quinine,  sal 
nitroglycerine  should  be  given   fsee  TiKMrrs^*      Bromide 
useful  in  daily  doses  of  one  dram.     Galranization  witl 
over  the  ear  and  cathode  to  the  neck  has  seemingly  helped  soi 
as  has  blistering  of  the  mastoid.    Disease  of  tV-   -  '^  ^^nx,  E 
tube,   and   accumulation   of  wax   must    be   r       _        d  and 
Removal  of  the  malleus  and  incus  with  mobilizatioQ  of  the 
relieves  a  few^  cases. 


.Imp 


Ninth  or  Glossopharyngeal  Nerve. — This  nerve  is  almost  in^ 
counei'ted  in  its  course  and  functions  with  the  vagus  and  the  inte 
pan  of  the  spinal  acce^^orj'  nerve;  their  nuclei  blend,  their 
and  motor  filaments  supply  the  digestive  tract  frotn  the  spinal  ac 
nene,  and  send  motor  branches  to  the  lungs,  larynx  ari 
pared  with  disease  of  the  first  eight  cranial  nerves,  jifl 
visceral  nerves  are  infrequent.  Of  all  the  cranial  nerves,  tiit*  i 
least  understood  and  is  almost  never  the  seat  of  isolated  diseai^l 
causes  of  its  disease  are  essentially  the  same  as  those  of  the  vagu«  If* 
its  nuclei  suffer  in  bulbar  palsy  and  its  roots  in  basal 

It  is  distributed  as  follows:     {a)  its  sensory  fibers 
of  the  tongue,  pharjTix,  soft  palate,  tonsil,  upper  pharynx, 
tube  and  tympanic  cavity.     It  is  probably  the  nerr 
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Its  motor  fibers  supply  the  upper  pharynx  and  possibly  the  palate. 
(e)  Taste  fibers  are  usually  thought  to  be  distributed  to  the  posterior 
third  of  the  tongue  and  palate^  but  they  are  not  found  in  the  nerve 
root  and  are  considered  to  pass  through  the  fifth  nerve  to  the  brain. 
Increased  flow  of  saliva  and  loss  of  taste  on  the  root  of  the  tongue  may 
result  from  disease  of  the  middle  ear  due  to  relations  between  the  nerve 
of  Jacobson  (ninth)  and  the  branches  of  the  fifth  nerve.  The  nerve 
is  thought  to  regulate  and  inhibit  the  contractions  of  the  pharynx, 
which  become  frequent  (spasm)  in  disease  or  on  section  of  the  nerve. 


Tenth  Nerve  or  Vagus. — ^This  ner\'e  arises  in  the  medulla  above  the 
ninth,  below  the  eleventh,  and  outside  of  the  twelfth  nuclei.  With 
the  internal  part  of  the  accessory  nerve  it  has  an  enormously  diffuse 
and  important  visceral  distribution.  It  is  a  mixed  nerve,  the  motor 
fibers  originating  from  the  nuclei,  and  the  sensory  fibers  from  the 
jugular  and  plexiform  ganglia.  It  is  generally  maintained  that  the 
vagus  carries  the  sensory  and  the  accessory,  motor  fibers. 

Etiology. — Affections  of  the  vagus  result  from:  (a)  Nuclear  disease, 
as  degenerative  bulbar  palsy  or  acute  vascular  lesions,  which  usually 
also  involve  other  nuclei;  (6)  involvement  of  the  root  and  trunk  by 
meningitis,  syphilis,  caries,  trauma,  tumor,  aneurysm  of  the  arch  or 
its  branches,  carcinoma,  oesophageal  growths,  tuberculous  or  other 
adenopathies,  pleural  (right-sided  especially)  or  pericardial  effusions 
or  adhesions,  mediastinitis,  goitres,  operations  on  the  neck  (laryngeal 
paralysis  occurs  in  14  per  cent,  of  thyroid  extirpations)  or  rarely 
neuroma  and  neuritis  from  diphtheria  or  other  infections,  tabes,  or 
plumbism.  Cortical,  especially  functional,  causes  may  occasion  symp- 
toms. Irritative  and  paralytic  manifestations  occur  in  numerous 
combinations  and  will  be  treated  topographically. 

Pharyngeal  Branches. — The  pharyngeal  plexus  consists  of  bran- 
ches from  the  ninth  and  tenth  nerves.  In  paralysis,  sensation  and 
the  pharyngeal  reflex  are  lost,  while  bilateral  (rarely  unilateral)  disease 
causes  dysphagia.  The  stomach  tube  can  be  introduced  without 
sensation  or  spasm.  Pulpy  foods  are  better  swallowed  than  dry  foods 
or  fluids.  Food  is  likely  to  enter  the  larynx,  and  when  the  palate  is 
involved  there  is  regurgitation  into  the  nose,  and  nasal  speech  results. 
The  innervation  of  the  palate  is  not  definitely  known,  but  it  is  probably 
supplied  by  the  accessory  nerve.  Spasm  is  not  frequent,  is  always 
functional,  is  transient  or  recurrent,  does  not  allow  of  introduction  of 
the  stomach  tube,  and  includes  the  globus  hystericus,  cesophagismus, 
pharyngismus,  false  and  genuine  hydrophobia  and  the  pharyngeal 
crises  of  tabes.  The  oesophagus  is  rarely  affected  except  in  diseases  of 
the  centres  or  trunk. 

Laryngeal  Branches. — There  are  two  laryngeal  nerves,  the  supe- 
rior laryngeal  and  the  recurrent  laryngeal. 

The  superior  laryngeal  is  (a)  the  sensory  nerve  for  all  parts  above 
the  vocal  cords,  (b)  the  motor  nerve  for  but  one  larynx  muscle,  the 


cricothyroid,  which  modulates  the  voice  by  regulating  tt-n.-^ion  id 
cords,  and  {c)  it  is  the  motor  nerve  for  the  depressors  of  the  epiglottfl 
the  thyro-epiglottie  and  arv-cpiglottic  muscles,  paralysis  of  which  cuiii 
the  epiglottis  to  stand  upright,  thereby  risking  entrance  of  food  intotlip" 
larynx  ami  aspiration  pncumoma.     (Some  maintnin  that  tlit^  htij 
nerve  .suppliers  these  depressors.) 

Figures  illustrating  the  laryngeal  paralyses,  t'nmi  ^  imrrn  ^  A'l 

Fio,  79. 


1.  nonnal  phoQAtioD :    2,  uonn*]  deepin^pjmtiaiii;    «'),  nornaul  cadaveritr  portion:    K,  hMm^t^^ 
ductor  poJiry;     attempted  photuilioi] ;     B!  Left  adduction  pivhy;    Altcfiipt«d 
bUaCerul  abductor  paralysis;   deep  innplrntjoti.    D.  left  sbiluctor  pArofm*:  dm 
AflTccted  cord  in  cadaveric  portion;    E,  Jeft  ahduciar  paraljrBis:  |Vi  ^*^ttaAmfi^ 

eadaverio  position;  nsbt  cord  croaalug  medium  line;    F,  bilatcirml  tb>  1  lanJft'^  ^' 

bikteml  Ibyro-  arytenoid  pamJyflw  and  paralyKis  of  ftryt^fioklttut,  cinnfi  mn  ho«M 
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The  recurrent  laryngeal  curves  around  the  aortic  arch  on  the  left  and 
the  subclavian  artery  on  the  right  side;  (a)  it  is  the  sensory  nerve  to 
the  mucosa  of  the  larynx  below  the  cords  and  to  the  trachea  and  (6) 
is  the  motor  nerve  to  every  intrinsic  muscle  of  the  larynx  except  the 
cricothyroid.  The  larynx  muscles  are  physiologically  complicated, 
but  they  have  three  main  movements:  (a)  to  render  the  cords  tense 
(this  is  accomplished  by  the  cricothyroids  and  to  a  less  extent  by  the 
thyro-arytenoids) ;  (6)  to  adduct  the  cords,  which  is  done  chiefly  by 
the  lateral  crico-arytenoids  (also  by  the  thyro-arytenoids  and  arytenoids) ; 
(c)  to  abduct  the  cords,  which  is  done  by  the  post,  crico-arytenoid; 
it  is  especially  important  because  it  is  the  only  special  abductor;  it  is 
very  frequently  and  almost  invariably  first  involved  in  incomplete 
recurrent  paralysis  (Rosenbach  and  Semon),  even  though  the  ad- 
ductors are  affected  later  in  complete  paralysis. 

Treatment  depends  wholly  on  the  cause,  which  is  usually  peripheral. 
In  nuclear  types  there  is  no  therapy.  Suggestion,  or  its  equivalent, 
electrotherapy,  is  valuable  in  hysterical  forms.  The  faradic  current 
may  be  used,  with  the  positive  pole  to  the  forehead  and  the  negative 
to  the  larynx  externally  or  internally;  should  this  fail,  the  galvanic 
current  may  be  given.  Other  measures  include  laryngeal  gymnastics, 
in  which  the  patient  repeatedly  attempts  to  speak,  intralaryngeal 
insufflations  of  alum,  other  topical  applications,  the  administration  of 
strychnia  hypodermatically,  and  Ollivier's  procedure,  in  which  the 
thyroid  cartilage  is  compressed  between  the  index-finger  and  thumb 
during  inspiration  and  expiration,  while  the  subject  attempts  to 
phonate.  Tracheotomy  and  feeding  by  the  nasal  catheter  are  some- 
times indicated. 

AncBsthesia  of  the  larynx  is  rare  but  may  occur  uni-  or  bilaterally 
in  disease  of  the  sup.  laryngeal  nerve,  the  vagus  roots,  its  nucleus  or 
in  the  hemiansesthesia  of  hysteria  or  organic  brain  disease.  In  nuclear 
disease  it  is  partial;  in  affections  of  the  nucleus,  root  and  trunk 
the  reflexes  are  lost,  but  they  are  present  in  supranuclear  and  functional 
affections.  Hypercesthesia  is  even  rarer,  being  observed  in  neurotics 
as  a  tickling,  tendency  to  cough  or  spasm;  neuralgia  and  crises  also 
occur. 

The  most  common  form  of  laryngeal  spasin  is  spasm  of  the  adductors 
(which  are  especially  concerned  in  reflexes  inimical  to  entrance  of  foreign 
bodies  into  the  larynx);  it  may  result  from  centric,  local  (laryngitis 
with  croup-like  cough  at  night)  or  reflex  irritation  from  distant  or 
neighboring  foci  as  elongated  uvula,  goitre  or  hypertrophy  of  the 
pharyngeal  tonsil.  It  includes  laryngismus  stridulus,  which  occurs  in 
children  under  three  years  of  age,  especially  in  boys,  and  was  previously 
referred  to  the  thymus  gland,  but  is  due  to  rickets  in  66  per  cent,  of 
cases  and  also  to  tetany,  and  reflexly  to  alimentary  disorders ;  it  comes 
on  at  night  or  on  awakening  in  the  morning,  with  croup-like  cough, 
and  presents  all  the  symptoms  of  acute  suffocation,  as  inspiratory 
and  expiratory  stridor,  pallor,  cyanosis,  wide  pupils,  protruding  eyes, 
low    diaphragm,    involuntary    evacuations,    centric    vasomotor    and 
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?ardiac  disturbance  and  convulsions  either  generalized  or  of  the 
infantile  carpopedal  type.  The  attacks  last  from  a  few  seconds  to 
3ne-half  or  one  minute  and  are  sometimes  attributed  to  loss  of  temper 
when  they  follow  a  reproof.  In  the  adult,  laryngeal  spasm  occurs  in 
tabes,  hysteria,  tetany,  hydrophobia,  epilepsy  (the  initial  cry  of  which 
irises  from  spasm),  asthma  or  migraine.  The  attacks  are  recognized 
by  the  negative  laryngoscopic  findings,  paroxysmal  occurrence,  and 
:he  stridor  being  manifest  in  both  inspiration  and  expiration.  Partial 
spasm  occurs  in  some  types  of  stuttering,  in  clergymen's  sore  throat, 
md  in  explosive,  unmodulated  speech. 

Nervous  cough  is  present  in  the  explosive  hysterical  type,  in  the 
netallic  ovarian  form  in  young  girls,  and  in  the  barking  variety  in 
roung  masturbators. 

Treatment  of  sptism  includes  removal  of  the  cause,  relief  of  local 
rritation,  as  affections  of  the  ear  (which  has  branches  from  the  vagus) 
)r  pharynx,  correction  of  hygiene,  administration  of  tonics,  as  cod- 
iver  oil  in  children,  and  such  immediate  measures  as  thrusting  a  finger 
nto  the  throat,  dashing  water  in  the  face,  hydrotherapy,  and  for  the 
uttack  chloral  and  bromides  by  enema,  local  application  of  cocaine, 
nhalation  of  chloroform  and  in  adults  nitrite  of  amyl  and  morphine. 

Pulmonary  Branehes. — ^The  vagus  and  the  sympathetic  nerve 
3rm  the  pulmonary  plexus.  Afferent  fibers  convey  sensory  impres- 
lon  to  the  respiratory  centre;  these  include  accelerating  fibers  which 
x^ominate,  and  inhibitory  fibers,  stimulation  of  which  (sup.  laryn- 
eal  nerve)  arrests  breathing.  Afferent  impulses  are  also  carried  to 
:i€  vasomotor  centre.  Efferent  motor  impulses  are  conveyed  to  the 
ronchi.  Division  of  the  vagus  causes  rapid  congestion  of  the  lungs 
'ith  hemorrhage  (also  observed  in  acute  lesion  of  the  pons)  and 
ower  but  deeper  breathing;  stimulation  of  the  divided  end  of  the 
srve  accelerates  breathing  even  to  its  tetanic  arrest.  Broncho- 
aeumonic  foci  are  as  yet  thought  to  be  trophic  but  should  be  con- 
cicred  aspiration  pneumonia  from  paralysis  of  the  palate  and  larynx. 
*hc  pulmonary  twigs  are  probably  concerned  in  Cheyne-Stokes 
feathing,  bronchial  asthma  and  hiccough. 

Cardiac  Branches. — ^The  vagus  and  sympathetic  nerves  constitute 
^©  cardiac  plexus,  (a)  Motor  fibers  from  the  spinal  accessory  nerve 
^bit  and  coordinate  cardiac  action,  which  is  sometimes  under  the 
^Utrol  of  the  will;  the  heart  may  at  times  be  slowed  by  pressure  on 
^^  neck;  marked  irritation  of  the  vagus  slows  the  heart  (bradycardia) 
*^  even  arrests  its  action.  Division  may  cause  sudden  death,  though 
^  is  unusual  in  unilateral  lesions.  Paralysis  of  these  fibers  allows 
^«  sympathetic  accelerator  fibers  to  dominate,  producing  arrhythmia 
*^d  tachycardia.  Digitalis  is  naturally  ineffective  in  i)aralysis  of  the 
'^gus.  (6)  The  sensory  fibers  are  concerned  in  pain  and  palpitation 
^^  Cardiac  Neuroses),  (c)  These  are  probably  trophic  fibers,  as 
'^ichhorst's  experiments  show  fatty  myocardial  degeneration  on  divi- 
*^^n  of  the  vagi. 
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Gastric  Branches. —  (a)  Motor  branches  supply  partof  tUejstc 

and  are  coiicernefl  in  reflex  voiiiitiri^;  they  cause  nau.sea  aiul  are  i 
cerued  in  tiireet  or  ceotric  vomiting,  as  in  brain  lesions,  wherein  th 
vomiting   usually    occurs    without    nausea,     (b)  There    are   senaaii 
branches;  the  vagus  is  seemingly  the  nerve  of  hunger  and  thirst,  una 
its  disease  often  but  not  always  causes  anorexia  and  lo^s  of  thii 
Centric  disease  causes  the  gastric  crises  of  tabes,  and  cnrtical  fniu"^ 
tional  disease  produces  the  epigastric  aura  of  epilepsy  and  pierhap 
gttstralgia  in  the  neuroses.     Vertigo  probably  causes  vomiting  ihrou^kl 
the  vagus.     Intestinal  and  splenic  syniptonis  are  lacking  in  affectioni' 
of  the  vugus,  although  the  nerve  somewhat  accelerates  peristal%ia» 


Eleventh  or  Spinal  Accessory  Nerve  (external  portion),— Tin* 
internal  and  minor  part  runs  with  the  vagus,  while  the  external  iihI 
major  segment  is  really  a  spinal  motor  nen'e,  arising  from  the  latctal 
portion  and  ant.  horns  of  the  cord  between  the  sixth  cerv*ical  ^i^gmriH 
and  the  medulla.  It  courses  upward  through  the  fonimen  mapiuoi 
into  the  cranium  and  leaves  it  with  some  of  the  tnie  cninial  nein* 
It  is  the  chief  or  sole  supply  of  the  steniomastoid  muscles  and  tli<*upp*r 
part  of  the  trapezius,  the  lower  two  parts  of  which  are  sypplinl  l»y 
the  cervical  and  upper  dorsal  nerves.  Rarely  the  eleventh  suppB^ 
the  whole  trapezius  muscle. 

Farahjjtls  is  rarely  caused  by  cortical  disease^  because  the  inusfte 
have  bilateral  representation.  The  usual  causes  are  bulbar  pamlnb, 
lesions  near  tlie  foramen  magnum,  meningitis  (then  u^ualh'  vila 
invoh'ement  of  the  inner  accessory  branches  and  the  twelfth  nentJ* 
syphilis,  trauma,  disease  of  the  cord  (tabes,  syringomyeha,  propt**^ 
muscular  atrophy),  of  the  spine  (caries,  tumor),  or  disease  of  tfar ntfvt 
trunks,  as  cold,  trauma  or  neuritis.  The  symptoms 
of  (a)  the  sternomastoid,  in  which  there  is  impaired  n* 
face  to  the  side  opposite  the  lesion;  in  old  cases  contracture  turn* tl»f 
face  toward  the  paralyze*!  side,  (b)  That  part  of  the  trapezius  h^ 
the  occiput  to  the  acromion  is  paralyzed,  showing  a  concave  inste**!*'' 
n  straight  line,  which  is  best  seen  in  deep  inspiration  or  on  *lui»gjr«V 
the  shoulders.  (Paralysis  of  the  second  portion  causci*  imprrf**^ 
elevation  of  the  arm,  some  drooping  and  winging  out  of  the  soip'J** 
the  lower  part  of  which  is  drawn  toward  the  spine  by  tli  '  'r^A 
and  lev.  anguU  scapuhe;  paralysi>s  of  the  third  portion  rt^  ^' 

ness  in  the  adduction  of  the  scapula  to  the  spine,)  If  it  is  iMkKi*' 
as  in  chronic  meningitis  of  childhood  or  progres^^ivc  muscular  fttP'p'^J' 
the  head  falls  forward  or  backward  as  the  sternoma.^toiils  or  imp**^ 
I  respectively,  are  affected.  Ir*  peripheral  disease  thr^ 
the  reaction  of  degeneration.  In  centric  disease  the  f  I 
vary,  as  in  progressive  muscular  ati*ophy. 

Accessory  Spasm,  Spasmodic  Torticollis  or  WiynedL    ••-'"•^ 
It  occurs  in  women  in  66  per  cent,  of  cases  (flowers),  nt 
finds  it  largely  in  males,  between  30  and  50  years  of  age.     A  raup**^ 
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tendency,  bad  health,  trauma,  overexertion,  acute  infections,  alco- 
holism, plumbism,  cervical  caries,  brain  tumor,  and  diseases  of  the 
eye  and  ear  (torticollis  ab  oculo  Iseso,  ab  aure  Isesa)  are  among  its 
uncertain  causes. 

SymptomB. — The  symptoms  vary  as  the  affection  is  clonic  or  tonic, 
unilateral  or  bilateral,  and  also  with  the  number  of  muscles  involved. 
One  sternomastoid  is  generally  involved,  especially  in  tonic  spasm, 
in  which  the  occiput  is  turned  to  the  diseased  side,  the- face  to  the  oppo- 
site side  and  somewhat  upward,  and  the  ear  brought  nearer  the  clavicle. 
The  upper  part  of  the  trapezius  comes  next  in  frequency  of  involve- 
ment, and  is  affected  equally  by  clonic  and  tonic  spasm.  The  affected 
shoulder  is  raised  and  slightly  rotated,  the  scapula  drawn  toward  the 
spine  and  the  head  backward.  The  spine  is  often  convex  toward  the 
diseased  side.  ^The  splenius  is  half  as  frequently  affected  (Gowers), 
the  head  being  drawn  backward,  the  face  a  little  to  the  affected  side 
and  upward.  Less  often  the  scalenus,  platysma,  rectus  and  obliquus 
capitis  are  affected.  The  muscles  in  tonic  spasm  are  hard,  prominent 
and  sometimes  hypertrophied.  Clonic  spasm  disappears  during 
sleep,  but  is  increased  by  fatigue  and  emotions;  it  may  also  invade  the 
face,  neck,  eyeballs,  vocal  cords  or  the  arm.  There  may  be  pain, 
fatigue  and  rarely  tender  spots  or  formication  from  compression  of  the 
brachial  plexus  by  the  scaleni.  Bilateral  clonic  or  tonic  spasm  of 
the  trapezius  draws  the  head  backward  (retrocollic  spasm),  and 
always  involves  the  frontalis  muscle. 

CouiBe  and  PrognoBis. — The  onset  is  gradual,  the  disease  is  usually 
stationary  or  progressive  in  its  course,  rarely  recurrent;  recovery  is 
infrequent.     The  outlook  is  generally  grave  in  well  developed  types. 

DiagnoBiB. — (a)  In  congenital  or  fixed  acryneck  there  is  no  active 
spasm.  One  sternomastoid  (but  rarely  the  trapezius)  shows  atrophy, 
induration  and  cicatrization,  which  Stromeyer  considers  due  to  traction 
on  the  neck  with  injury  during  delivery.  Seventy  per  cent,  of  cases 
occur  in  left  occipito-anterior  presentations.  The  disease  escapes 
notice  for  years,  because  of  the  shortness  of  the  child's  neck.  Wilks 
always  found  facial  asymmetry.  Golding-Bird  considers  the  affection 
a  contracture  from  a  central  lesion.  Tenotomy  cures  it.  (b)  Hyster- 
ical torticollis  occurs  in  subjects  under  thirty  years  of  age ;  other  stigmata 
usually  develop.  Bompaire  and  Brissaud  describe  a  mental  torti- 
coUiSy  which  is  clearly  a  cortical  or  psychical  phenomenon,  (c)  Tor- 
ticollis may  occur  in  children  from  dentition  to  puberty;  clonic  spasms, 
especially  in  the  deep  muscles,  lead  to  nodding,  salaam  movements, 
spasmus  nutans,  nictitatio  spastica.  The  eyes  may  show  nystagmus. 
The  affection  may  develop  from  reflex  dental  or  digestive  disorders, 
or  from  organic  cerebral  disease.  It  is  sometimes  habit  spasm, 
hysteria,  or  even  part  of  an  epilepsy  or  idiocy. 

Treatment. — Treatment  is  first  etiological.  Nervines,  sedatives 
and  electricity  seldom  produce  permanent  results.  Morphine  is 
a  dangerous  agent,  although  its  local  hypodermatic  use  has  led  to 
recovery.     Massage  and  deep  compression  are  occasionally  helpful. 
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In  chronic  cases  resection  of  the  accessory  nerve  Is  indicated, 
many  muscles  are  involved,  the  third  and  fourth  cervical  Derves  miisl 
also  be  resected.     Successful  results  are  reported  by  VT.  W.  Keen  atAI 
Noble  Smith. 


Twellth  or  Hypoglossal  Nerve. — This  is  purely  a  motor  iierva 
Paralysis  of  the  tongue  is  (a)  rarely  cortical;  supranuclear  glossople 
from  lesions  between  its  centre  in  the  lower  part  of  the  ant* 
and  the  third  frontal  convolutions,  almost  always  occurs  with] 
plegia  and  paralysis  of  the  lower  facial  fibers;  there  is  no  wa 
reaction  of  degeneration.     The  root  of  the  tongue  is  higher  (hyog 
paralysis)  and  on  protrusion  the  tongue  deviates  to  the  paralyzed! 
being  pushed  over  by  the  sound  genioglossus.     (6)   Nticicar 
occurs  often  in  degenerative  disease  as  bulbar  paralysis,  soh 
tabes  or  paretic  dementia,  and  much  less  frequently  in  acute  intl 
mation    or  softening   in   the  medulla.     Nuclear  lesions  are  alma 
invariably  bilateral  (since  the  nuclei  are  closely  contiguous),  and  sho 
the  reaction  of  degeneration  and  wasting,  the  mucosa  Ijeing  wrinkia 
over  the  atrophic  half.     Wasting  may  be  more  marked  than  parahsi 
Fibrillation  is  frequent,  as  in  paretic  dementia,  from  cortical  and  nude 
changes.     In  bilateral  glossoplegia  the  tongue  cannot  be  protrude 
there  is  impairment  of  the  first  act  of  swallowing,  in  chewing  ail 
articulation,  all  of  which  are  but  .slightly  marked  in  unil:^ ' 
(c)  Infra  nuclear  paralysh'^  results   from   lesions   near   i 
the  medulla,  which  may  produce  unilateral  paralysis  of  the  toftpf, 
palate  and  vocal  cord.     Contralateral  hemiplegia  may  occur.    TV 
lesion  may  affect  one  or  both  nerves.     Syphilis,  trauma  or  i\iB(tn 
are  causal;  neuritis  is  infrequent  (there  being  recorded  only  40  Okm 
of  peripheral,  isolated  hypoglossal  paralj^sis^  Panski,  1903).    Wastii 
the  degenerative  reaction  and  fibrillation  are  present.     Treaimenil 
that  of  other  paralyses. 

Spasm  is  rare  either  in  the  tonic  or  clonic  form.  It  occurs  in  < 
facial  spasm,  certain  types  of  stuttering,  epilepsy  (in  which  thctong 
protruded  by  the  genioglossus,  is  bitten),  hysteria  (in  which  tlie  tongi^ 
is  rarely  bitten),  certain  psychoses,  meningitis,  neurotic  spAsm 
speakers  (aphthongia)  or  musicians.  The  prognosis  varies  witi  th 
cause  and  in  general  is  favorable. 


6.  Diseases  of  the  Spinal  Nerves. — The  spinal  nerves  dlfier  bon 
the  cerebral  in  that  they  contain  sensory,  motor  and  vasomotor  fib 
Disease  or  injury  therefore  suspends  motility  and  sensatian»  c»u 
vasomotor   paralysis,    trophic   changes   or  wasting,  glossy  skin, 
reaction  of  degeneratioUt  atrophy  and  contracture. 

Phrenic  Nerve.^PARALYSis. — (o)  Disease,  or  trauma  of  the  vericbrt 
cord,  membranes  or  of  the  third,  fourth  and  fifth  cervical  ncr 
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in  may  cause  it.  In  disease  of  the  cord  other  paralysis  is  always 
ent;  phrenic  paralysis  is  usually  bilateral.  (6)  Its  trunk  is  well 
ected  but  may  be  injured  in  its  course  or  damaged  by  aneurysm, 
ors,  or  pleurisy.  Neuritis  is  a  rare  cause,  although  it  is  sometimes 
Ived  in  multiple  neuritis  or  degenerative  lesions  as  tabes  or  pro- 
sive  muscular  atrophy. 
\fmpto7ns. — ^The  diaphragm  is  paralyzed  on  one  or  both  sides. 

abdomen  retracts  in  inspiration  and  bulges  in  expiration,  which  is 
converse  of  its  normal  movements.  Litten's  diaphragmatic  sign 
iturally  absent,  and  there  is  no  inspiratory  descent  of  the  liver  or 
en.  Blowing,  coughing  and  pressing  at  stool  are  impossible.  Costal 
,thing  is  exaggerated,  the  accessory  muscles  are  strongly  in  play, 
)noea  and  cyanosis  are  present  especially  on  exertion,  and  coincident 
ichitis  may  cause  most  alarming  symptoms,  allowing  stagnation 
lucus  and  basal  congestion.  The  nerve  may  be  tender  in  the  neck. 
diagnosis  and  Treatment — Costal  hysterical  breathing  may  at  first 
le  confusion,  as  may  inflammation  and  degeneration  of  the  dia- 
tgm  from  diaphragmatic  pleurisy.  The  oiUlook  is  always  grave. 
I  more  favorable  in  syphilis,  lead  or  diphtheritic  neuritis  than  in 
holic  forms.  Treatment  is  that  of  the  cause,  but  is  usually  futile, 
idic  phrenic  stimulation  is  sometimes  beneficial,  as  in  apparently 
lyxiated  new-born  infants. 

hrenic  Spa^m. — 1.  Clonic  spa^m,  singultus,  or  hiccup  is  a  form 
'hich  the  diaphragm  spasmodically  contracts  with  a  sound  due  to 
len  closure  of  the  glottis,  sometimes  50  to  100  times  a  minute.  It 
robable  that  the  vagiis  and  respiratory  centres  are  involved,  for 
mcea,  dysphagia  or  dysarthria  may  occur.  Clonic  spasm  occurs 
in  inflammation,  either  thoracic  (pleurisy,  pericarditis)  or  abdom- 

(peritonitis,  appendicitis,  obstruction);  (6)  in  irritation;  oesopha- 
,  mediastinal,  hepatic  or  gastric,  directly  or  reflexly;  (c)  in 
rous  affections,  as  centric  disease  or  the  neuroses;  and  (d)  in 
emia,  fevers  or  uraemia.  Treatment  is  that  of  the  cause.  Gastric 
^;  apomorphine;  circular  constriction  of  the  lower  chest  with 
head  bent  forward;  attempts  to  sneeze,  cough,  breathe  deeply  or 
IS  down  with  the  glottis  closed;  faradization,  freezing,  blistering 
neck  and  epigastrium;  antispasmodics  and  depressomotors,  as 
oetida,  chloral,  or  bromides;  and  narcotics,  and  inhalations  of 
»roform  or  amyl  nitrite  may  be  beneficial,  although  the  affection  is 
n  intractable. 

.  Tonic  phrenic  spasm  is  rarer.  The  causes  are  tetany,  epilepsy, 
nus,  rheumatism,  and  hysteria.  The  diagnosis  is  easy.  The  lower 
rt  and  upper  abdomen  are  distended  and  often  sensitive,  the  upper 
St  moves  rapidly  and  forcibly,  with  the  accessory  muscles  in  full 
',  there  is  no  respiratory  excursion,  the  lungs  are  acutely  distended, 
abdominal  viscera  are  luxated  downward,  there  is  dyspnoea,  and 
losis  and  death  may  result.  Treatment  consists  of  the  application 
teat,  blisters  and  the  faradic  current  to  the  lower  chest,  and  the 

of  chloroform  inhalations  and  morphia  internally.     Analogous 
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spasm  may  oceiir  in  tlie  respiratory  muscles,  as  yawmiig,  siirezifl^| 
coughing,  laughing  and  weeping  spasms,  pcHsibly  from  v»ip»H  iit>^eaii^| 
or  from  the  neuroses,  psychoses,  muUiple  st^ero^is,  biill>ar  pAimhgiH 
or  disease  of  the  ear,  nose  or  stomach.  ^^H 

The  Posterior  Thoracic  Kerve. — This  nerve  is  often  affected  in  iufl 
long  course,  from  trauma,  muscular  strains  in  overhead  work  itk^M 
nerve  originates  in  the  scalenus  medius)  and  from  carrying  load^  oiiB 
the  shoulder^ — whence  its  occurrence  in  90  per  cent,  of  cases  ia  oafflfl 
it  is  also  involved  in  muscular  atrophie.^i  with  other  muscles  And  ififl 
neuritis.  The  results  are  impaired  fixation  of  the  scapula,  movrmentB 
of  the  arm,  and  inspiration.  The  sca|)ula  wings  out  when  theanuwB 
moved  forward,  and  stands  less  obliquely  than  normal,  iU  outer  part  ■ 
moving  forward,  while  the  lower  angle  is  drawn  in  by  the  rliomlK>id*H 
and  trapezius.  The  sole  sensory  change  is  pain  in  the  neck  luJfl 
shoulder-  Tlie  cc*urse  is  at  best  tedious,  and  rest,  e.sj^eiuallr  of  tptH 
scale ui,  is  the  prime  indication.  H 

Suprascapular  Nerve. — It  originates  in  the  fourth,  fifth  and  riixkH 
cervical  nerves,  and  is  affected  in  disease  of  the  plexus  or  akMW  mH 
trauma,  shoulder  dislocations,  or  falls  on  the  hands.  The  ^vpr*'H 
spinatus  and  infraspinatus  are  paralyzed,  giving  si»me  weabirS*  ^H 
fixation  of  the  humerus,  as  uncertainty  in  writing,  turning  of  tbr  lo*W*H 
scapular  angle  up  and  in,  some  aniesthesia  over  thesc»apuln»  frequtTitlfW 
shoulder  girdle  pain,  and  often  involving  the  Circumflex  !«▼•♦■ 
which  arises  from  the  fifth,  sixth  and  severUh  cervical  nerves  of  th*"  ■ 
posterior  cord  of  the  brachial  plexus.  Deltoid  paralysis  (diJocstion.  ■ 
crutch  paralysis,  plexus  disease)  produces  inability  to  debate  bifwlh  ■ 
the  arm,  changes  in  the  shape  of  the  shoulder,  which  bec*ome-^  an<juli'.  B 
sometimes  aiihcsions  in  the  joint,  which  are  probably  tropbr '«*"' ■ 
its  articular  branch,  and  ana'stliesia  over  the  lower  part  of  tl  ■ 

It  may  he  confused  with  primary  joint  disease,  in  which,  how  J 

scapula  follows  the  arm  movements.  Paralysis  of  the  teres  miliof  I'M 
unimportant*  B 

MuscuIOBpiial  Nerve. — Arising  from  all  the  roots  in  thf  |>k*^^*H 
except  the  first  dorsal,  and  curving  around  the  humerus!^  it  is*  tbf  nii>'*^ 
exposed  and  most  frecjuently  injured  nerve  in  the  arm  or  bo<ly:  inj^i!^  \ 
result  from  fracture,  callus,  blows,  muscular  exertion,  <  ^'^^ 

weights,  tying  the  arms  to  the  side  or  behiml  the  back,  '^^^      i 

the  arm  over  the  back  of  a  chair,  especially  in  alrahoiics  liftiDj***'^  U 
arms  during  surgical  anaesthesia,  and    Esmarch's  coostrietor;  '^  ^ 
often  injur)'  results  from  injections  of  ether,  from  ctM  or  tn>m  1*"      \ 
palsy,     MtLtruloHpirat   {radial)    parali/.iijt   involves    in}   thr  etl^**''^ 
of  the  upper  extremity,  i.  t\,  the  irict'p»,  so  that  the  elh^^w  mUB^/^ 
extentled»  and  the  supinators;   the  triceps  5U)inetimes  e,sca{»es«ff«<tw*'*' 
the  supinator  longus  is  not   involved   in   lead   palsy  or  wittBU^*''' 
below  the  lower  third  of  the  humerus  and  in  centric  disea^ie  it  f*<^ 
because  its  centre  is  with  the  Hexors.    The  extensors  of  Iht  irfid^ 
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involved,  producing  marked  atrophy  of  the  back  of  the  forearm  and 
the  characteristic  wrist  drop;  the  extensors  of  the  thumb  and  fingers, 
are  aflFected,  and  become  semiflexed  and  can  only  be  extended  by  the 
interossei  (ulnar  nerve)  after  the  first  phalanges  are  passively  extended. 
Changes  in  the  synovial  sac  or  bones  of  the  dorsal  wrist  produce  the 
painless  carpal  tumor  of  Gubler,  from  involvement  of  branches  to 
the  wrist,  or  more  probably  from  the  mere  mechanical  action  of  flexion 
(see  Lead  Intoxication).  (6)  Sensory  disturbance,  which  is  slight  com- 
pared with  the  palsy,  may  rarely  cause  anaesthesia  over  the  deltoid 
and  over  the  back  of  the  forearm  or  more  often  over  the  radial  side  of 
the  dorsum  of  the  hand,  thumb,  index  and  half  of  the  middle  finger. 
Most  cases  recover  with  rest  and  immobilization.  Flexor  contracture 
can  be  avoided  by  careful  splinting. 

Median  Nerve. — The  median  nerve  originates  from  the  outer  and 
inner  cords  of  the  plexus  and  contains  fibers  from  all  its  cervical 
roots.  Isolated  paralysis  is  not  common.  It  results  from  trauma, 
fractures,  stabs,  carrying  weights  in  the  bend  of  the  elbow,  and  sleep- 
ing on  the  arm.  (a)  Motor  symptoms  are  conspicuous.  Both  prona- 
tors are  involved,  besides  all  the  flexors  of  the  forearm,  wrist  and 
fingers  except  the  flexor  carpi  ulnaris  and  the  ulnar  part  of  the  deep 
flexor  of  the  third  and  fourth  fingers.  In  the  hand,  the  palmaris 
longus,  the  abductor,  opponens  and  short  flexor  of  the  thumb  (resulting 
in  flattening  of  the  thenar  prominence  and  the  **ape  hand"  from  the 
index  finger  and  thumb  lying  parallel)  and  the  two  radial  lumbricales 
are  affected.  The  second  phalanges  cannot  be  flexed  on  the  first 
(save  in  the  two  ulnar  fingers);  flexion  of  the  first  phalanges  by  the 
interossei  is  possible;  metacarpophalangeal  subluxation  may  result 
from  the  unopposed  extensor  action  of  the  interossei  on  the  second 
and  third  phalanges.  The  paralyzed  muscles  may  waste  and  trophic 
manifestations  are  quite  common,  (b)  Sensory  symptoms  are  often 
slight.  Anaesthesia,  if  present,  is  greatest  in  the  palm,  front  of  the 
thumb,  the  first  two  fingers  and  half  of  the  third. 

Ulnar  Nerve. — Its  origin  is  the  last  cervical  and  first  dorsal  nerves; 
its  superficial  course  at  the  inner  condyle,  forearm  and  wrist,  expose 
it  to  injury,  as  by  dislocation  of  the  elbow,  cuts  and  pressure  on  the 
elbow  during  sleep  and  work.  Neuritis  occasionally  causes  paralysis. 
It  must  be  distinguished  from  spinal  disease,  which  ascends  from  the 
dorsal  to  the  cervical  region;  this  form  is  usually  bilateral,  and  is 
preceded  by  ulnar  anaesthesia  (Biernacki)  in  tabes  and  paretic  demen- 
tia. The  flexor  carpi  ulnaris  is  paralyzed  (the  hand  deviates  to  the 
radial  side  in  attempts  at  flexion),  and  also  the  ulnar  half  of  the  deep 
flexors  of  the  fingers,  the  muscles  of  the  little  finger,  palmaris  brevis, 
the  interossei,  the  third  and  fourth  lumbricals,  the  adductor  and 
inner  head  of  the  short  flexor  of  the  thumb  (the  thumb  being  rotated 
toward  the  palm).  The  first  phalanges  cannot  be  flexed  nor  the  others 
extended,  although  this  is  less  in  the  first  and  second  fingers,  in  which 
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the  liimbricals  are  supplied  by  the  median  uerve.  The  '*claw 
resuhs,  although  it  h  less  marked  than  in  spinal  muscular  ati 
the  hypothenar  eminence,  palm  and  interosseous  spaces  iKHonie^ 
Sensory  loss  is  limited  to  the  back  and  front  of  the  ulnar  side  of  the 
hand^  the  dorsum  of  twd  and  a  half  fingers,  ami  the  front  of  one  aad 
a  half  fingers  on  the  ulnar  side. 

Oombinod  Paralysis  of  the  Arm  Nerve s.^This  affectkiD»  descri 
by  Erb  (1884),  is  very  common  and  is  due  to  affections  of  the  vtiii 
brop,  cord  or  the  nerve  roots,  to  tumors,  trauma  or  cicatrice  of  dit 
neck,  and  wrenches  or  forcible  delivery  in  obstetrics.  Several  nerroi 
are  involved,  as  the  nmseulospiral  and  ulnar  in  fracture  of  tljp  hu» 
merus,  or  in  subcoracoid  luxation;  in  Erb's  case,  the  circumflex, 
suprascapular  and  musculocutaneous  nerves,  fiftli  and  sixth  cerric»I 
roots,  with  some  branches  from  the  fourth  were  imbedtled  in  a  rictOTT 
and  paralyses  of  the  deltoid j  teres  minor,  spina ti,  biceps^  hnwhitl^ 
and  supinators,  with  few  sensory  signs  resulted.  Excision  of  the  acif, 
resection  and  suture  of  the  nerve  resulted  in  recovery.  Erb  found  oof 
spot  between  the  scaleni  where  all  these  nerves  could  be  stimaUw^ 
and  w^here,  therefore,  they  could  be  simultaneously  affect**iL  Xcuntii 
ascending  from  the  median  nerve  may  cause  ulnar  and  muiiculo* 
cutaneous  or  other  paralysis.  Obstetrical  paralysis  usually  result  "^ 
recovery,  while  adult  forms  depending  on  their  etiology  are  o'W 
protracted  or  permanent.  Flaubert  (1827)  descrilied  a  conihir«» 
paralysis,  which  usually  bears  Kliimpke*s  (1885)  name,  in  ^^"^ 
paralysis  of  the  first  dorsal  and  eighth  cervical  roots  (ulnar  and  mediifl 
paralysis)  also  causes  sympathetic  symptoms,  as  narrowing  ol  tii 
pupil  and  the  interpalpebral  fissure. 

Brachial   Neuritis. — This   affection    was   first   clearly  I  bj 

Gowers  and  held  to  be  a  perineuritis  of  the  plexus  *»i  '^ 

(radicular  neuritis),  occurring  largely  in  gouty  or  rheumatic  mhjf^ 
over  fifty  years  of  age,  but  at  times  due  to  compression  or  iraufli*" 
The  author  saw  one  case  which  occurred  in  the  rti'ht  urm  of  a  b«*? 
surgeon.    A  cervical  rib  may  cause  compression  ^^ 

(1904)  collected  4G  cases  of  which  24  were  oj'  . 

resuhs.     It  is  marked  by  great  pain,  the  first,  most  severe  Mi^ 
enduring  symptom.     It  is  constant,  with  paroxysmal  cxacerbitjcrttf* 
is  increased  by  the  least  movement,  and  is  experienced  over  the  p^^' 
nerves,  or  referred  to  the  wrist  or  scapula*     Associated  vnih  it  ^ 
tenderness  over  the  trunks  or  plexus,  hypera>sthe,sia  of  the  skin,  ^^ 
muscular  wasting,  mostly  in  radicular  forms,  and  somewhat  lcfii<»*^ 
anaesthesia,   anaesthesia  dolorosa,    o?dema,  glossy  skiin 
alterations  in  the  joints.     Neuralgia,  angina  pectoris  n 
may  cause  diagnostic  difficulties.     Remak  holds  that  repon -i 
ies  of  acute  poliomyelitis  in  children  (Kennedy  *3  temporan  jar 
are  only  plexus  neuritis.    The  oiUlook  is  usually  favorBbh%  hut  •  W 
course  of  from  a  month  to  more  than  a  year,  relftpaes  and  ewo  ^ 


I 


|>fr 


DISEASES  OF  SPINAL  NERVES  1179 

ste  recovery  (some  wasting,  cramps,  rheumatic  pains  and  joint 
ons)  must  be  considered  in  framing  the  prognosis,  despite 
»s  early  and  careful  treatment  as  in  reduction  of  shoulder  dis- 
ns.  Treatment  as  in  neuritis,  consists  of  rest  by  immobilization, 
>n  of  cocaine  in  severe  cases,  and  treatment  of  the  underlying 
i,  gout  or  rheumatism. 

res  of  the  Trunk. — ^These  are  rarely  involved  except  in  lesions 
jpine  or  cord.  The  neuriiic  pain  in  Pott's  disease  or  cord  tumor, 
e  girdle  pain  of  tabes  are  of  great  localizing  value.  It  has  been 
that  herpes  zoster  is  due  to  inflammation  in  the  spinal  root 
i  (Campbell  and  Head). 

res  of  the  Lower  Extremities. — These  nerves,  except  in  sciatica, 
s  frequently  affected  than  those  of  the  arm. 
Lumbar  Plexus. — ^The  lumbar  plexus  (the  first  three  and  a  half 
r  roots)  may  suffer  in  abdominal  tumors,  glandular  enlargements, 
ition,  psoas  abscess,  pelvic  inflammations,  spinal  meningitis, 
ral  disease  or  in  neuritis  ascendens.  The  symptoms  are  paralysis 
cremasters,  flexors  and  addvctors  of  the  hip  and  extensors  of  the 
all  the  hip  flexors  are  involved  in  plexus  disease  only;  great 
1  neuritic  forms  is  noted  in  the  ilio-inguinal,  iliohypogastric  and 
crural  areas.  Ancesthesia  exists  over  the  lower  abdomen,  front 
les  of  thigh  and  inner  side  of  leg  and  foot  and  adjacent  sides  of 
id  second  toes. 

>rior  Orural  Nerve. — Lesions  in  the  abdomen  cause  paralysis  of 
icus  (not  the  psoas),  the  hip  flexors  and  knee  extensors,  with 
g,  loss  of  knee  jerk  and  anaesthesia  over  the  front  and  sides  of 
gh  and  the  innei:  side  of  the  leg  and  foot.  It  has  occurred  in 
r  cent,  of  labor  cases  and  may  result  from  stab  wounds  of  the 
in  which  case  the  iliacus  escapes  involvement.  Neuritis  of  its 
il  cutaneous  branch  (multiple  neuritis,  alcoholism,  nicotinism 
t)  may  cause  isolated  anaesthesia  over  the  lower  outer  half  of 
gh,  parsesthesia  or  marked  hj'peraesthesia;  the  last  condition, 
as  mercUgia,  was  described  by  Bernhardt  and  Roth  and  is 
r  neuritis  but  may  be  due  to  pressure  from  varicose  veins.  It 
d,  chiefly,  on  standing  or  walking.  In  1900  Musser  and  Sailer 
ed  99  cases  (74  per  cent,  in  men). 

sure  on  the  cord  at  the  fourth  lumbar  roots  produces  the  same 
Gis  a  partial  lesion  of  the  ant.  crural  nerve,  as  paralysis  of  knee 
>rs,  loss  of  knee-jerk  and  anaesthesia  of  anterior  part  of  thigh, 
)t  clonus  is  present.  Disease  of  the  anterior  horns  on  one  side 
:ceptionally  occur  in  adults,  but  its  wider  prevalence  and  sensory 
tion  are  usually  suflBciently  distinctive.  Caudal  lesions  are 
'•  bilateral. 

irator  Nerve. — This  nerve  is  rarelv  alone  involved  save  during 
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parturition.    Its  paralysis  atTet^ts  the  thigh  adductors,  so  that  the  kn 
eariMot  be  crossefl,  and  the  pectineiis  and  ext,  ohtunitnr,  so  fii 
ment  of  outward  rotation  of  tlie  thigh  results.     Sensory 
concern  the  hip  and  knee  joints,  which  sometimes  show  trophic  itis^ 
turbanee.     The  pain  of  hip  disease  is  referred   to  the  knet*  bv  thi 
obturator  nerve. 


Superior  Gluteal  Nerve. — This  arises  frou)   the  lumliosacral  cordis 
being  intermetUate  between  the  lumbar  and  sacral  plexuses.    Its  i 
isolated  involvement  resuHs  in  loss  of  thigh  abduction  and  rinnm 
duction  (gluteus  inedios  and  jniniinus). 

The  sacral  plexus  (hulf  of  the  fourth,  the  fifth  lumbar  and  tbei 
four  sacral  nerves)  supplies  motion  to  the  extensors  and  rotatiirs  i 
the  hip,  flexors  of  the  knee  and  all  the  foot  muscles,  and  sen?tslirtf 
to  the  gluteal  region,  the  liark  tjf  the  thigh,  outside  and  back  of  ih 
leg  and  most  of  the  fi>ot  by  t!ie  gluteal   nerves  and   the  two  M'km 
nerves.    The  IvMcr  M^kitic  is  affected  only  in  disease  of  I  he  plexu*: 
is    often    invoh'ed  in   pelvic  inflammation  and  tuuiorf,  parturilio 
traction  in  leg  deliveries,  plexus  neuritis  and  diseases  of  the  hip. 

Great  Sciatic  Nerve.— This  is  the  largest,  the  most  exposed  ihrr>«^*!if 
out  its  course  ami  hence  the  most  frei[uently  diseased  nerve  of  the  lowfl 
extremity*  Paralysis  of  the  gluteus  maximus  interferes  with  rising  mflff 
than  with  walking,     A  lesion  near  the  sciatic  notch  para!  f'-n- 

sors  of  the  hip,  the  flexors  of  the  leg  and  all  muscles  beli>v  •     ll 

the  lesion  lies  below  the  upper  third  of  the  thigh,  the  Hexors  irf 
leg  may  escape  involvement,  and  walking  is  still  possible,  e\*rn  rh*>i 
all  muscles  below  the  knee  are  paralyzed,  if  the  ant.  cruraJ  nervf 
the  hip  Hexors  and  knee  extensors  h  intact.  Sensation  is 
over  the  outer  half  of  the  leg»  most  of  the  dorsum  of  the  foot  i1 
of  the  sole.  Wasting  is  marked  over  the  back  of  the  thigh  and  perfotii^ 
ing  ulcer  of  the  foot  may  develop.  It  has  two  brancheji:  'fl) 
external  popliteal  or  peroneal  nerre,  involvement  of  which  mil*'* 
paralysis  of  the  tibialis  anticus,  peronei,  ttmg  toe  extensors,  extrit<»r 
brev.  digitorum;  the  ankle  cannot  be  flexed  dorsally,  the  first  pbubng^ 
of  the  toes  cannot  be  extended,  adduction  an«l  lifting  the  inner  «if 
of  the  foot  is  <lifficult  and  abduction  and  lifting  its  outer  edge  i^  im- 
possible. Foot-drop  results  and  contracture  assumes  the  enuinovurusj 
t^VT)e,  This  nerve  is  the  analogue  of  the  mnsculospiral  in  lh«r  iinn. 
Wasting  is  often  observed  and  the  anaesthesia  covers  the  aatrnt' 
outer  half  of  the  leg  and  the  dorsum  of  the  foot,  (h)  Intrrnal  p^pOi'^ 
nerve,  involvement  of  which  affects  the  popliteus,  ti)>'  ' 
long  flexors  of  toes  and  all  the  foot  muscles  except  i 
plantar  flexion,  abduction  of  the  foot,  inability  to  stand  on  tipii*^ 
talipes  calcaneus  and  the  claw  foot  from  overe-Xtension  of  the  proriw*' 
and  overflexion  of  the  second  an<l  third  phalanges  resiult.  Sm^WJ 
alterations  are  variable;    ame^Jthesia  niav  be  observed  oo  the 
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lower  posterior  part  of  the  leg  and  on  the  sole  of  the  foot.  Its  plantar 
branches  are  rarely  affected  alone;  there  may  be  (i)  paralysis  of  the 
internal  plantar  nerve,  which  is  analogous  to  the  median ;  ansesthesia 
)n  the  inner  part  of  the  sole  and  the  plantar  surface  of  the  three  inner 
oes  and  one-half  of  the  fourth;  paralysis  of  the  short  toe  flexors, 
)lantar  muscles  of  great  toe  (except  the  abductor)  and  the  two  inner 
umbricals;  the  big  toe  is  overextended,  **  the  hammer  toe";  (ii)  paral- 
ysis of  the  external  plantar  nerve,  which  is  the  analogue  of  the  ulnar, 
)roduceS  anaesthesia  of* the  outer  half  of  the  sole,  little  toe  and  one-half 
)f  the  fourth,  paralysis  of  the  accessory  flexor,  small  toe  muscles,  all 
he  interossei,  two  outer  lumbricals  and  great  toe  adductor;  the  results 
ire  serious,  walking  being  impaired  by  flexion  of  the  second  and  third 
md  extension  of  the  first  phalanges. 
Oaudal  Lesions. — (See  Spinal  Localization.) 

Sciatic  Neuritis. — Sciatica,  Ischialgia,  Malum  Cotunnii  (Cotugno, 
.764). — Sciatica  is,  after  facial  neuritis,  the  most  frequent  isolated 
brm  and  is  rarely  simply  neuralgic. 

Etiology. — General  Causes, — (a)  Sex  and  age;  88  per  cent,  of 
?ases  occur  in  men;  16  per  cent,  in  persons  between  twenty  and 
Jiirty,  31  per  cent,  between  thirty  and  forty,  25  per  cent,  between 
forty  and  fifty,  and  18  per  cent,  between  fifty  and  sixty  years  of  age. 
It  is  very  rare  in  children,  (b)  Acute  infections,  rheumatism,  and 
grippe,  are  causative,  (c)  Intoxications;  gout,  fascial  rheumatism 
(sometimes  by  extension  from  lumbago),  and  diabetes,  are  factors. 
(i)  Anaemias  and  neuroses  are  much  less  significant  than  in  true 
neuralgia. 

Local  Causes. — ^These  include  (a)  spinal  affections,  tumor,  and 
neuritis  of  the  cauda;  (ft)  abdominal  and  pelvic  disease,  as  aneurysm, 
ftbdominal  and  pelvic  tumors  or  inflammation;  (c)  cold;  exposure 
ind  dampness,  favored  by  certain  occupations;  (d)  trauma  to  the 
ipine,  pelvis,  hip  or  peripheral  course  of  the  sciatic  trunk  or  branches, 
is  from  the  use  of  forceps  or  pressure  of  the  head  in  labor,  fractures 
>r  dislocations,  falls,  protracted  sitting  or  riding,  use  of  the  sewing 
nachine,  marching,  vigorous  contractions  of  the  leg  flexors,  peripheral 
:>ressure  by  popliteal  aneurysm,  tumors,  callus  or  varicosities. 

Pathology. — In  the  infrequent  autopsies  or  in  surgical  stretching 
rf  the  nerve,  its  sheath  shows  perineuritis  with  oedema  and  in  some 
'juses  increase  of  connective  tissue  or  varicosities  of  the  sheath  vessels, 
Specially  in  the  middle  thigh.     Sometimes  interstitial  neuritis  is  found. 

Symptoms. — ^The  symptoms  are  unilateral  and  chiefly  sensory,  as 
Xiin  and  tenderness  over  the  sciatic  roots,  trunk  and  branches,  (a) 
rhc  onset  of  pain  is  usually  gradual  but  is  sudden  and  febrile  in  some 
'heumatic  cases.  It  is  usually  constant,  with  exacerbations  which 
^  some  cases  are  agonizing.  The  pain  descends  more  often  than  it 
Jtacends;  it  sometimes  radiates  to  the  buttocks  and  crural  region,  even 
hito  the  other  leg.  Gowers  attributes  the  local  pain  to  perineuritis, 
*nd  the  distant  pain  to  interstitial  neuritis.      Any  movement  which 
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iocreases  sciatic  tension   increases  or  renews  the  pain    (Iji^gae'| 
phenomenon);    pain  h  increased  or  initiated  by  Hexing  the  hip  i 
extending  the  knee,  walking,  stooping,  or  by  defecation.    The  {mti«n 
seeks  positions  wliich  spare  stretching  of  the  nerve  and  its  compmisioii 
by  the  muscles;  he  may  lie  on  the  opposite  side  with  the  thigh  cxtendeJ^ 
knee  flexed  and  foot  extended,  or  on  his  back  with  hip  and  knee  fine 
and  foot  extended;    in  standing,  he  rests  <in  the  :sound   leg,  lUiJ  ' 
protracted  cases  scoliosis  develops  (ischias  scoliotica,  Albert,  1SS6),  id 
which  the  lumbar  convexity  is  toward  the  diseased  side,  heterolo^u 
scoliosis,  which  usually  disappears  with  the  disease;    a  homolo 
scoliosis  (witli  the  lumljar  concavity  toward  the  atfected  side)  may  J 
in  case  the  muscles  of  that  side  become  spasmodic,    (fc)  Tendemt* 
be  detected  over  the  entire  course  of  the  nerve  or  in  certain  lo 
only;   (i)  over  the  lumbar  region;   (ii)  near  the  sacrum  and  (»f»st. iwpwl 
iliac  spine;    (iii)  at  the  lower  gluteal  fold  where  it  leaver  the  amtic' 
notch;    (iv)  between  the  tuber  ischii  and  trochanter;    (v)  esfwidilly, 
over  the  middle  of  ttie  fmsierior  surface  of  (he  thigh:  and  (ri)  inotkf  j 
lower  areas  of  distrilmtion  over  the  popliteal  space,  head  of  fibuUtj 
calf,  internal  and  external  malleoli  and  sole.    The  enlarged  nfrre  mif  j 
occasionally  be  felt.     Pain  is  often  experienced  in  the  hip  and  smt\c 
notch  when  pressure  is  made  in  the  popliteal  space*    (c)  Other  lya?* 
toms  are  less    frequent,   as    vasomotor  changes,   herpes,  inuscutjirj 
cramps,   twitchings,    fibrillation   or   wavy   movements    (rayokyin»^I| 
there  is  usually  some  diminution  in  the  electrical  excitability  or  pcrbip*  | 
an  increase,  but  there  are  rarely  marked  evidences  of  tli* 
reaction ;  muscular  atrophy  may  occur  from  disuse  or  dcl  i 
sciatic  paralysis  may  occur;    hyperiesthesia,  panesthe^a,  or  in«^^^| 
cases  anaesthesia,  may  develop  in  the  posterior  part  of  the  ^^  -'^  '"^' 
or  foot;    very  rarely  tliere  is  polyuria  or  glycosuria*     Tlu 
reflex  is  usually  normal,  the  Achilles  reflex  is  often  decreased  or  »lw<^*j 
and  Gibson  found  the  cremasteric  usually  increased. 

Diagnosis. — (a)  The  etiological  factor  should  be  sought*  l4)Tw 
pelvis  should  always  be  examined  in  women  ami  the  r«*ctum  in  f*^" 
sexes,  because  compression  produces  more  distant  than  hK*al  p*™*  j 
the  urine  should  always  be  examined  for  sugar  and  albumin i  *'*^ 
free  catharsis  and  bowel  lavage  should  always  be  given,  (c)  Btlat*'** . 
sciatic  pain  suggests  disease  of  the  cord,  especially  tabes,  a  lesitra  *" 
the  Cauda,  in  both  of  which  there  is  no  sciatic  tendcrr  Ir  pKifflp^ 

examination  for  sugar,    (d)  Coxitis,  sacro-iliac  or  pN>  r^epfi*^ 

appropriate  local  signs,  without  however  Las^ue's  sign  or  ff^ 
tenderness,  lx>th  of  which  are  also  absent  in  ie)  hysteria,  (/)  M«***J' 
rheumatism  is  irregular  and  is  chiefly  confused  with  pain  oitf  ^ 
sciatic  branches. 

Prognosis, — The  prognosis  is  generally  good^  in  regmrd  to  ikf  **' 
mate  outcome.  It  depends  on  (a)  whether  the  affetrtton  isprinttiy*** 
from  cohl,  or  secondary,  as  from  disease  of  the  cord,  r--  •  •'^^''  f^^ 
plasm;    ib)  the  amount  of  rest  which  the  patient  acr  ''^ 

intensity  of  the  neuritis,  which  may  extend  to  the  lymboAftcnii  f^d^' 
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and  (d)  the  chance  (in  33  per  cent.)  of  relapse.  The  average  course 
is  from  two  to  eight  weeks,  but  cases  may  last  over  a  year,  indeed  one 
to  three  or  exceptionally  six  to  thirty  years. 

Treatment. — (a)  Treatment  is  that  of  the  catise;  the  salicylates, 
in  some,  but  unfortunately  few,  cases  aflford  relief;  gouty  or  syphilitic 
taints  may  be  benefited  by  colchicum  or  antisyphilitic  remedies, 
which  are  often  given  as  a  last  resort  in  other  cases,  (b)  Rest  in  bed 
is  the  most  important  indication.  In  this,  the  use  of  Wier  Mitchell's 
long  splint  is  often  beneficial,  (c)  Counterirritation  by  blisters  over 
the  nerve's  course  or  by  touching  the  tender  or  painful  points  with 
the  hot  iron,  may  give  temporary  though  rarely  lasting  relief,  (rf) 
Analgesics  and  narcotics  may  be  used.  Acetanilide  has  little  effect. 
Gelsemium  (fl.  extr.  iir  ii)  at  intervals  of  two  to  four  hours,  not  in- 
frequently gives  relief,  though  it  is  necessary  to  watch  for  pulse  weak- 
ness and  cutaneous  tingling.  Codeine  and  atropine  should  be  given 
before  resort  is  had  to  morphine,  though  morphine  is  often  inevitable, 
but  always  dangerous.  Chronic  morphinism  may  be  promoted  by 
severe  pain,  the  long  course,  and  the  tendency  to  relapse.  Hypodermics 
of  cocaine  are  very  beneficial,  though  this  method  is  attended  by  the 
same  danger.  Simple  hypodermics  of  water  are  sometimes  valuable, 
and  the  author  has  seen  good  results  from  deep  hypodermatic  use  of 
Schleich  's  solution  given  in  quite  large  amounts  over  sensitive  points. 
Lange  recently  advises  the  use  of  160  c.  c.  of  0.1  per  cent,  eucain 
into  the  muscle  and  nerve  at  the  sacrosciatic  foramen.  Injections  of 
chloroform  and  ether  are  recommended,  but  should  be  avoided  because 
of  the  possibility  not  only  of  sloughing  but  also  of  accentuating  the 
neuritis,  {e)  Acupuncture,  the  old  Chinese  treatment,  is  recom- 
mended by  Gibson;  it  resulted  in  complete  relief  in  56  per  cent,  of 
his  cases,  much  improvement  in  32  per  cent.,  slight  benefit  in  10  per 
cent.,  and  failure  in  but  2  per  cent.  (/)  Massage  may  he  given.  Negro 
has  obtained  results  from  frequent  and  severe  local  rubbing  and  rolling, 
over  the  nerve  trunk,  (g)  Electrotherapy  may  aggravate  the  pain  and 
is  at  least  of  uncertain  value.  Galvanism  is  reported  to  have  helped 
some  cases.  (A)  Nerve  stretching  may  be  effected  by  extension  by 
weights,  although  it  is  rarely  tolerated  by  the  patient  in  personal 
experience.  The  direct  exposure  of  the  nerve  has  justly  fallen  into 
disuse,  for  the  same  results  attend  simple  stretching,  which  should  be 

Erformed  under  anaesthesia.  The  hip  should  be  strongly  flexed,  the 
ee  extended,  the  foot  dorsally  flexed,  and  the  pelvis  firmly  immobi- 
lized. Ordinary  care  prevents  luxation  of  the  hip.  The  results  were 
excellent  in  half  of  twenty  personal  cases,  and  were  seemingly  curative 
in  seven. 
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nervous  affeetioiu 

■ttolOfy. — <  o )  A^:  It  is  most  fiemieat  at  pabertj  and  adoleceno 
(fifteen  to  nrentr-fire  rears ).    It  b  oceaaioadlf  seen  in  cfaiUfeii  (ii  lol 
ten  TMiri  or  eren  earlier),  and  rarelr  in  middle  or  adTmnced  life.    \m 
Stjr:    Women  are   six  to  Icn  ttmrs  as  frequently  affecled  ai  men/ 
although  in  tbe  lower  Frmch  eiawrtt  it  is  more  frequent  in  tnal^ 
(c)  /iopf :    The  Jewish,  Latin  and  ShiTic  mem  aie  most  fret^uentlf 
afferted.     {d)  Htrtdiiy:    Chairot*  and  most  of  the  moderD  Frmclq 
school*  hold  that  this  is  the  sok  eansc^  other  Caetors  betng  only  i 
protfoeai^vrM,   Parental  intOiDcatiofis^  tosKmiss,  coostitntiooal  dbciJ^I 
a5  gout,  diabetes,  arthritis  dejbrmaos  and  a  neurotir 
portani  in  the  transmision  of  a  oocigntallr  weak  nr 
(e)  Acquired  hytieria  maj  be  doe  (i)  to  Taiious  intoiioitionJi 
lead,  alcohol  and  drugs;    (it)  to  infections,  as  Qrphoid,  malaria,  i 
therla,  uml  .trphilis;   iLii)  to  constitutional  maladiea,  as  gout,  dmlKm* 
chlorosis^  secondatT  aniemias  or  cancer;  '  iv)  to  exhaustion  from  m^rni 
or  physical  overwork  or  excesses;   tr)  to  emotional  disturbance  of  2  ii; 
kind;  (vi)  to  trauma,  especiallT  factors  inrolring  psjchical  shock.  W 
It  may  occur  as  an  associate  with  chronic  nentMis  di:9C8.<ie.  epifeps^- 
syringomyelia,  tabes,  brain  tumor,  and  multiple  sderosb.    uiii-  m- 
tation  is  an  important  factor  in  schools,  hospitals,  and  at  r< 
vivab;  en<]emicj  occasional! v  occur  now  as  tbev  did  in  the  mii.  .^  . 
(Refer  to  ZoIa*s  Lourde^,)     Reference  to  the  sexual  organ^^  ascaiw^ 
and  to   reflex   hyMtria  b  purposely  omitted.  !«  '        '    ^  ^i 

etiological  bearing.     The  factors  enumerated  ui  icmi 

are,  according  to  the  French  School,  merely  tncidenial  causes, ; 
manifest  the  latent  hereditary  dispositioo. 

Symptoms,— There  is  no  tj-pical  clinical  picture,  and  the  diaw«  a 
much    more    comnionly    polysymptomatic    than    in  lAtr-l 

French  writers  distinguish  two  main  groups  of  sympr  wi 

and  atcidefifs. 

The  stigmata  are  usually  but  not  nec'essarily  pei^i^irnt  >»mpK^>J^*'j 
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1.  Sensory  Stigmata. — Sensory  symptoms  are  present  in  85  per 
cent.,  are  more  frequent  than  the  motor  and  are  often  combined  with 
them,  (a)  Hysterical  ancesthesia  in  some  form  is  very  seldom  absent. 
It  must  often  be  looked  for,  but  the  fact  should  not  be  too  obviously 
suggested  to  the  patient.  It  varies  in  degree  and  form.  It  may  be 
absolute,  affecting  appreciation  of  touch,  pain,  heat  and  cold.  Anal- 
gesia  is  its  most  common  form  and,  in  decreasing  order  of  frequency, 
there  may  be  complete  anaesthesia,  hypaesthesia,  loss  of  tactile  sense, 
loss  of  all  sensation  save  to  the  faradic  current,  or  loss  of  faradic 
response  alone.  In  the  mucosae  the  same  deficit  frequently  occurs, 
and  sometimes  the  bones,  ligaments,  joints  and  muscles  are  likewise 
anaesthetic  or  analgesic.  The  distribtUion  varies.  In  rare  cases  there 
is  universal  cutaneous  and  muscular  anaesthesia;  the  following  are 
more  frequent:  Hysterical  hemiancBsthesia,  which  involves  precisely 
one-half  of  the  skin,  often  the  accessible  mucosae  and  the  special  senses; 
segmentary  or  geometrical  anaesthesia,  which  affects  one  limb  or  part 
of  it,  is  variously  described  as  "mitten,  or  stocking"  anaesthesia,  and  is 
frequently  associated  with  motor  or  special  sense  disturbance  in  the 
part  affected,  as  paralysis,  aphonia,  amblyopia,  and  deafness;  and 
insidar  anaesthesia,  which  affects  small  areas,  and  is  therefore  fre- 
quently overlooked. 

Characteristics, — The  anaesthesia  is  psychical,  is  associated  with 
the  functions  of  the  part  affected  and  does  not  follow  the  area  of 
distribution  of  the  peripheral  nerves  or  the  spinal  segments;  it  is  not 
noted  by  the  patient,  at  least  until  suggested;  fine  movements  may  be 
conducted  with  the  aid  of  the  eyes,  as  the  using  of  a  pen;  it  may  be 
localized  because  of  injury  or  disease  in  the  part.  Most  of  the  reflexes 
which  are  usually  altered  by  organic  disease,  remain  normal,  as  the 
pupillary,  lachrymal,  epigastric,  cremasteric,  patellar  and  organic 
reflexes,  while  the  pharyngeal  in  90  per  cent,  of  cases  is  lost  as  well  as 
the  plantar  (though  the  knee  reflex  remains);  the  anaesthetic  areas 
may  last  during  life,  but  they  vary,  move  even  under  examination 
(Patrick),  or  disappear  from  emotion,  strongly  aroused  attention, 
drugs  or  on  application  of  various  indifferent  substances,  as  metal  or 
wood  (transferring  it  to  the  opposite  side). 

Hysterical  hypercesthesia  and  hyperalgesia  are  very  common  in 
localized  areas,  but  never  in  universal  or  hemiplegic  distribution. 
They  occur  spontaneously,  or  from  attention  directed  to  a  part  or 
organ,  as  by  traumatism.  A  joint  may  be  affected  with  or,  without 
contracture  (Brodie's  joints),  and  this  often  leads  to  great  and  un- 
fortunate errors.  There  is  sometimes  hypaesthesia  in  the  sphere  of  any 
of  the  special  senses.  The  feeling  of  a  nail  in  the  top  of  the  head 
(clavus  hystericus),  sensitive  spots  in  the  mamma%  epigastrium,  groins 
or  spine  are  the  most  common  forms  and  may  occur  in  the  midst  of  anaes- 
thetic areas.  The  so-called  ovaralgia  is  found  more  often  in  the  left  side 
and  is  cutaneous;  it  has  no  relation  to  the  location  or  to  disease  of 
the  ovary;  it  occurs  also  in  men  and  in  women  normal  as  to  the  pelvis. 
Because  hysterical  attacks  have  been  initiated  and  sometimes  stopped 
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by  pres.su re  over  this  and  other  sensitive  areas,  they  have  Ijceu  tallfa 
ht/nf erogenic  poiots  or  zones,  but  attacks  are  only  so  produced  ia  parieut^ 
already  hysterical  and  the  hysterical  seizure  on  pressure  results  onk  | 
from  some  associated  memory  on  the  part  of  the  patient;  they  areoft«n 
the  result  of  suggestion.    The  spfcial  .^ensr.s.     Taste  and  smAl  mav  b«* 
dulled  or  hypersensitive,  and  hearing  may  be  blunted,  or  more  mrtJv 
comf>lete  central  deafness  results,  which  is  usually  assixiate*!  wi 
anaesthesia  in  and  about  the  auditory  meatus.    Complete  loss  af  vifim  \ 
is  both  rare  and  transitory,     Hemiopia  and  scotoma ta  iire  alnios! 
always  organic  and  not  hystericah     Partial  stigmata  are  more  ix)m- 
mon.     In  most  cases  there  is  concentric  contraction  of  the  visital  field,  \ 
which  is  usually  bilateral,  but  unequal  on  the  two  sides,  and  generiUj  1 
greater  on  the  side  of  the  cutaneous  defects.     Concentric  emiiradm 
of  ihv  field  for   colors   (dyschromatopsia)  is  more  chararteriHti<*,  even 
pathognomonic.    In  the  normal  eye,  blue  has  the  largest  field*  thru 
yellow,  orange,  red,  green  and  violet;  in  hysteria  the  red  field  is  often 
wider  than  the  blue  and  is  the  last  color  lost.    Achromatopsia  designates 
the  complete   loss  of  color  pen:eption.      Errors   in   accommodation  i 
(always  excluding  abnormal  corneal  curvatures)   may  cause  datjble 
images   in   one   eye^the  other  being  closed^(monocular  diplopiAJ 
triple  images  (polyopia),  or  large  or  small  images  (macropsitt,  mio 
ropsia).    In  hysterical  amblyopia^  impairment  of  vision  in  the  aifwlftl ' 
eye  is  decreased  when  the  other  eye  is  opened, 

2,  ^loTou  Stigmata.— These  are  much  less  conspicuous  but  fort- 
shadow  the  motor  accidents  described  later.  Voluntarj^  movcmcuts 
are  weaker,  more  clumsy,  slower,  less  coordinate  than  normal,  snJ 
there  is  a  slight  tendency  toward  contractures. 

3.  Mental  Stigmata. — These  are  in  certain  cases  so  pronoanced  i 
as  to  justify  tlie  term  psychosis.    Hysteria  is  always  a  psychical  affcc* 
tion.     The  most  conspicuous  alienation  is  impairment  of  memmy  . 
(atmusia),  which  concerns  memory  in  the  ordinarily  accepted  stns^A 
as  memory  for  persons,  things,  words,  hysterical  parox^  ^^tif\ 
enced,  etc.,  or  concerns  memory  and  associations  for  s[>t  <  u^j 
walking  or  standing.    The  amnesia,  like  the  paralysis  or  anseMh^^H 
is  functional,  and  Uke  them,  returns,  save  in  rare  cases.    Menial p^K^ 
is  distinctly  decreased,  will  power  i^  lost  (aboulia)  or  lessened;  and  tk 
patient  becomes  the  ready  Wctim  of  impulses,  imprest!               ^'k^  ; 
tions.  fixed  ideas  and  misconceptions  Ijoth  on  his  own  j  <»o 
that  of  others  who  incorrectly  consider  him  deceitful,  vain  or  erotw- 

Accideats. — The  accidents  of  hysteria  are  the  incidental  attBcb, 
also  called  seizures  or  paroxysms.  They  are  usually  transient  or  iatf^ 
mittent,  but  may  become  fixed  and  are  then  ranked  as  stigmata. 

1.  iMoTOR  Accidents. — (a)  Convuhions  occur  in  54  per  vtni 
of  ail  and  84  per  cent,  of  female  hysteria.  They  are  much  less  fr^ 
quently  the  hysteria  major  (grande  atiaqra*  of  Charcot)  than  the  paitW* 
modiOed  type  (hysteria  minor)*  The  ''grand  attack'*  if1uim>t, 
llicher)  comprises  (i)  a  prodromal  stage,  with  mental  «i  •>*  I 

exaltation,   palpitation,   vasomotor   symptoms,    natise-^,  as 
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TSL  beginning  in  the  epigastrium  and  culminating  in  feelings  of 
aking  (globus  hystericus),  vertigo,  and  unconsciousness;  (ii)  a 
riod  of  epileptiform  convulsions  (so-called  hystero-epilepsy)  in  which, 
exceptional  cases,  there  may  be  biting  of  the  tongue  or  even  the  cry 
epilepsy;  the  face  is  at  first  pale,  then  red;  the  teeth  are  ground; 
t  convulsion  is  most  pronounced  on  the  anaesthetic  side,  toward 
ich  the  face  turns;  the  tonic  spasm  lasts  less  than  two  minutes,  and 
often  characterized  by  stupor,  stertor  and  slow  wide  movements  of 
>ination,  circumduction,  and  overextension,  for  the  trunk  and  body 
t  tetanically  rigid;  then  the  clonic  spasm  develops,  with  sobbing 
piration,  .audible  swallowing,  abdominal  rumbling  and  small 
nic  movements.  Resolution  follows  slowly,  (iii)  There  is  a  period 
**clownism,"  characterized  by  contortions  and  grand  movements, 
opisthotonos  (arc  de  cercle),  bowing  movements,  violent  struggling, 
•earns,  strikes  and  bites,  (iv)  There  is  next  a  period  of  ** passional 
itudes,"  in  which  the  subject  mimics  terror,  rage,  joy,  and  loVe; 
fs  b  followed  by  (v)  a  stage  of  delirium  with  hallucinations,  perhaps 
Animals  (zoopsia).  The  entire  attack  covers  fifteen  to  thirty  minutes 
^  frequent  repetitions  constitute  the  "status  hystericus." 
Xlie  partial  attack  contains  some  of  the  elements  of  the  major  type, 
d  infinite  variations  occur;  in  the  vertiginous  type,  there  is  vertigo 
ci  sometimes  the  other  features  of  M^nifere's  disease;  the  globus 
>e  is  extremely  common;  the  epileptiform  variety  closely  resem- 
^  epilepsy;  there  are  also  tetanic,  emotional  and  syncopal  types; 
tice-like  sleep,  with  catalepsy  in  which  the  limbs  retain  any  atti- 
ie  given  them,  with  sleep,  which  is  apparent  only,  for  the  subject 
er  recalls  everything;  there  may  be  attacks  of  somnambulism,  in 
iich  patients  run  miles  or  even  undertake  distant  travel  without 
collection  of  the  transpired  interval,  (b)  Paralysis  is  an  accentua- 
>n  of  the  stigmatic  muscular  weakness.  In  over  50  per  cent,  it 
-velops  after  convulsive  paroxysms;  again  it  follows  emotional 
•"tises,  traumatism  or  organic  brain  disease.  It  develops  suddenly 
gradually;  it  assumes  the  paraplegic  five  times  as  often  as  the 
-miplegic  form;  the  monoplegic  variety  is  less  frequent;  the  tri- 
^gic,  diplegic  (quadriplegic)  or  crossed  forms  are  most  common. 
bey  are  rarely  complete;  often  automatic  (gesticulatory)  movements 
^y  be  seen;  the  antagonistic  muscles  are  also  involved,  thus,  in 
tempted  flexion  of  the  knee  the  knee  extensors  contract ;  remissions 
d  relapses  may  occur;  the  paralyzed  part  may  be  limp  or  contrac- 
ts; the  paralyses  may  be  ephemeral  or  life-long  in  duration; 
^lysis  may  be  **  ideal,"  i.  e,,  only  for  standing  or  walking.  Vaso- 
>tor  changes  and  oedema  are  rare;  Wier  Mitchell  described  a  hemi- 
lema;  the  tendon,  skin  and  electrical  reactions  are  usually  normal, 
llough  the  tendon  reflexes  may  be  increased.  Hysterical  hemiplegia 
Curs  three  times  as  frequently  on  the  left  as  on  the  right  side.  Its 
Serentiation  from  organic  hysteria  is  based  on  Babinski's  table 
^  the  following  page. 
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Organic  Heshplegia,- 


Hybtehical  Hcifin.iOL 


Coma:   often  complete. 


Reflixei:  tendon  and  bone  reflexes  abol- 
ished at  fin*  t;  later  increased.  Ankle 
ctoniis. 

Cutaneous  reflexes  (abdominal  atid 
cremasteric )  early  lessened  or  abol- 
ished; Hubinski  toe  mgn;  lachrymal 
reflex  abolislied. 

Paralysis:  (1)  Unilateral  ;  (2)  not  gys* 
t^matixed;  face*,  arm  and  leg  are 
weak  during  bihiteral  i=.ynergetie 
movements.  (H)  Involve.s  Kiihcon' 
scions  as  well  a«  conscious  voluntary 
movements^  producing?  the  platysma 
fii^  (leascning  of  its  (jontractiun  on 
the  hemiple^^ic  side,  c.  g.  on  opening 
the  mouth  forcibly) »  and  the  com- 
bined flexion  of  tho  thigh  and  tnink 
(when  the  patient  attempts  to  «it  up). 
(4)  Paralysis  slowly  improves  some, 
buit  is  not  variable. 


The  tongue  deviate.^ 
paralyzed  Hide. 


lightly  toward  the 


Lauder  muscular  tone,  Wi  loweriug  of  the 
eyebrow  or  exagicerated  flexion  of  t  he 
forearm,  especially  in  early  casoi*. 

Contracture  cannot  be  voluntarily  repro- 
duced; at  first  flaccid  paralysis ^  tlien 
contracture. 


Hemianastjiesia:  rarely  total;  motJtly 
of  stereognostic  and  muticle  sense;  tn 
genera!  rare;  coarser;  trior**  la^^ting 
when  present;  often  with  biluteral 
hemianopsia. 


Rarely  complete  (autonmtic  mov« 

often  jjersist). 

Never  abolished;  no  elonu*  (orodji 
spurious  jtnklc  clonus  due  to  coninif- 
tion  of  the  calf  mu;&cle»p,  Qowt-n 

Skin  reflexes  nonii&l;   no  to«  tigit. 


Never  abolished   (Spiller). 

(1)  Not  aJwftys  ujitiat«ni):  ¥  hft\ 
vol ved.  usually  on  bat f 
Pamlyi^is    sometimiw    /• 
and     hemiplegjc     nidi* 
perfectly  in  btlat<.*ral  &\\\^ 
ments.     (3)  Subcon«ciou- 
movements   are   not    in  vol  v 
sence of  t hep]at3nima  si^  i  _ 
combined   flexion  of  the  th| 
trunk.      (4)  V'ariabli^    pandyi 
provemeut  al  tenia  ting  with  i 
Absolute    oplmwitt    with    ubility 
write  (Charc<>t), 

Very    t«lightly»    veiy    jpeally 
toward  t  he  sounci  )ni<W . 

None.    A^ynmicf  aw* 

spa«m,  and  e\;*L  ri^d 

fore^inu  ia  absuia* 

May  Im   I  '        *  '  '      m 

now 

fromoii.  I.    ..^....,...,   ,.,v..  „it 
rcflexe«>  highly  ch«ra^trrivt}£. 

Often    total,  involvih^ 
mostly  in  vol  vine  : 
>*eii*M.^;  fretpier^i 
ami  location;   < 

contmction  of  vi.iirti  nn^ja,  jnu 
limes  with  eroisfted  amblyopi** 


In  hysterical  paraplegm  there  are  usually  no  trophic  chjiwgcso^W* 
sores,  no  electrical  alteration,  no  incontinence  of  urim*  or  firc«»i^ 
rarely  retention  of  urine;  concomitant  sensory  changes  m-^* 
but  many  errors  in  diagnosis  are  made,  Hy.sterical  mart 
occurs  with  anaesthesia  of  even  greater  extent  and  segiueiUJil  <B 
bution;  it  is  lawless  and  illogical,  viewed  from  the  staudp^"^ ' 
organic  disease.  In  witajtia-abasia  (Charcot  and  Blocq}^  tl>e  yt^ 
is  unable  to  stand  or  walk,  although  the  niuscle^;  r  - 

efficient  in  other  movements.     The  condition  is  v 
although  it  was  thought  to  result  from  neurasfheioii  tinii 
driasis.     Lesser  degrees  are  called  dysiasia  or  dyslmsia. 
stasobasophohia    is    self-<lescriptive,      IVIdbius'    akineniii   -^ 
similar,    (c)  Hystrrieal  contraciures  precede*  succeed  cir  ahmu^^^M 
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paralysis,  or  occur  alone,  but,  as  Church  well  says,  they  are  "rigid 
pabies";  they  usually  persist  during  sleep  and  yield  to  ether  anaesthe- 
ria,  save  in  severe  protracted  cases  with  great  fibrous  transformation 
ind  irremediable  deformity;  they  develop  and  terminate  suddenly  or 
^dually;  their  causes  of  onset  and  distribution  are  as  in  paralysis. 
[n  the  arms,  contracture  of  the  flexors  predominates;  in  the  legs,  that 
>f  the  extensors  (club  foot).  Various  spinal  deformities  may  develop, 
[nost  frequently  from  pseudosciatica.  Wier  Mitchell  has  seen  the 
muscles  so  contracted  as  to  resemble  actual  muscle  tumors.  It  is  still 
stated  that  the /oc^  always  escapes  paralysis,  but  its  lower  portion  may  be 
weak ;  more  often,  however,  it  is  contracted  early,  even  when  paralyzed ; 
hemispasmus  glossolabialis  and  trismus  have  been  observed.  Spastic 
or  pseudo-ptosis  may  resemble  the  paralytic  form,  but  spasticity,  the 
lowered  or  more  level  eyebrow,  and  the  concentric  or  parallel  folds  in 
the  lid,  are  distinctive  of  contracture.  The  ocular  muscles  are  seldom 
involved;  voluntary  movement  may  be  impossible,  but  associated  and 
reflex  movements  are  normal;  convergent  squint  may  occur,  but  never 
the  divergent  type  nor  contracture  of  a  single  rectus  or  oblique  muscle; 
pain  suggests  hysteria.  The  pupils  are  usually  said  to  be  normal  but 
Karplus  maintains  that  the  light  reflex  is  lost  during  convulsive  seizures. 
Organic  disease  of  the  hip  may  be  simulated;  local  hysterical  oedema 
may  occur.  Brodie  (1827)  first  drew  attention  to  this  group  of  cases, 
and  later  Duchenne.  Many  avoidable  diagnostic  errors  are  constantly 
made,  (d)  There  may  be  rhythmical  spasms,  tremor,  or  tic.  Rhyth- 
mical spasms,  chorea  major,  the  saltatoric  chorea  (r.  ?.)  and  local 
manifestations,  as  barking  cough  or  the  various  tics,  may  occur. 
Hysterical  tremor  is  wholly  a  "rest  tremor";  that  is,  it  occurs  without 
voluntary  movement.  It  may  resemble  the  senile,  Basedow,  or  lead 
tremors,  or  that  of  paralysis  agitans  or  may  be  combined  with  them. 
It  rarely  simulates  the  intention  tremor  of  multiple  sclerosis. 

2.  Sensory  Accidents. — These  are  frequent,  and  are  often  severe 
and  painful.  Headache  may  occur;  it  is  oft«n  dull  or  may  be  severe;  it 
may  be  superficial  or  deep;  it  may  resemble  trigeminal  neuralgia, 
migraine  or  the  headache  of  organic  disease  as  tumor.  Meningitis 
(hysterical  pseudomeningitis)  may  be  closely  counterfeited.  Spinal 
or  vertebral  pain  is  frequent  and  sometimes  suggests  tumor  or  caries. 
One  and  three-tenths  percent. of  cases  of  sciatica  are  said  to  he  hysteri- 
cal. Joint  disease  and  various  visceral  lesions  (u.  i.)  may  be  closely 
mimicked.  Dieulafoy  (1905)  collated  59  cases  of  hysterical  bhndness, 
in  5  of  which  this  accident  was  the  only  symptom. 

3.  Visceral  Accidents. — (a)  Cardiac  accidents  include  tachycardia, 
palpitation  and  pseudo-angina  pectoris,  (h)  Respiratory  accidents: 
Aphonia,  usually  attended  by  normal  capacity  to  cough  and  often  also 
to  sing,  has  been  described  under  paralysis  of  the  vocal  cords.  It  is 
usually  due  to  an  **  idea, "  as  in  aphasia  of  the  motor  type,  which  allows 
the  patient  to  write.  Stammering,  cough,  and  cries,  may  be  provoked 
by  local  nasophar}'ngeal  disease.  Dyspnoea,  resulting  from  paralysis 
of  the  diaphragm,  and  laryngeal  spasm  have  already  been  considered. 
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Rapid    breathing    (tachypiicea)    also    occurs.     The  eombination 
dyspnoea,  aphonia  and  paralysis  of  the  diaphragm  constitutes  Bri<turt'l 
syndrome.     Ihemoptysis  may  occur,  usually  iu  the  courne  of  philii^; 
but  sometimes  \\ithout  it,  possibly  as  a  vasomotor  derangement,  m 
the  blood  is  thin ;  one  fatal  case  is  on  record.      (e)  Di^iejftive  accidcDi 
Hysterical  anorexia  results  from  cortical  conception,  stomach  pai 
dysphagia  from  spasm,  or  simple  sensory  perversion;  it  ' 
weeks  and  cause  extreme  inanition  or  even  death,    Hyst*  i 
hydrophobia  is  an  analogous  aversion  to  water.    \'oniiting  is  sometjnn 
simulated  Ijv  protracted  globus  or  oesophageal  spasm,  in  which  ( 
food  IS  simply  regurgitated.     A'omiting  itself  may  be  occasiuaal 
attacks  may  last  weeks  or  months,  often  with  remarkably  little  main 
trition;   it  is  rarely  ftecal  but  substances  injected  by  rectum  mav  li 
vomited  in  a  few  hours,  or  again  may  be  blood-tinged,  possiblv  froi 
vasomotor  disturbance  or  more  often  from  actual  disease,  as  rcrtui 
ulcer.     Ulcer  may  also  be  simulated  by  pain  and  tenderness,  wki 
are  surprisingly  well  confined  not  to  one  spot,  but  to  the  exact 
of  the  stomach.     The  vomit  us  contains  vicariously  large  amoi 
urea  when  the  urine  is  suppressed-    Eructations  are  frequent  anJ 
much  gas  escapes  that  one  must  conclude  that  air  has  been  sutiIIoWi 
this  also  probably  causes  tympanites,  in  which  swallowed  air  reieto 
the  gut  through  the  incompetent  pylorus  (Ebstein).    Phantom  tuiw^ 
or  spurious  pregnancy   ( pscudocyesis)  are  explained   by  Gowcn  a> 
protrusion  of  the  distended  bowel  by  tonic  contractureof  thediaphrij 
Peristaltic  unrest,  diarrhoea  on  eatings  enteritis  membranacTa,  sp» 
constipation,  simulation  of  peritonitis,   rectal   stricture  or  intestinal 
obstruction  also  occur,    (d)  GrniVrj-wrmary  accidents:   Anuria  b^ice 
cases  has  existed  for  ten  days  without  ura?mia.     Renal  pain  i*  ^^ 
frequent,  but  hyperiesthesia  of  the  bladder  is  common.    The  urine  b 
often  greatly  increased,  with  low  specific  gravity  and  solids.    Purifl^ 
attacks  of  the  major  type,  the  solids  are  reduced,  the  urea  ooMhW 
and  phosphat€»s  one-half;    the  phosphates^  which  normally  ha*^  * 
proportion  of  3  of  the  alkaline  to  1  of  the  earthy  pho^phataSi  J^^ 
rearly  an  equal  proportion  of  each.    Depression  of  the  genital  functi** 
is  more  common  than  exaltation;   an»\sthesia  is  frequent;  va^tniflB^ 
may  be  observed.     Lower  has  found  that  the  hystericiil  ovaiiatt**' 
other  genital  pains  ha%*e  no  relation  to  local  pelvic  diseatep  i  ^^ 
gratifying  gj-mecological  observation. 

Htjsierknl  ffver  is  a  disputed  topic.     It  is  an  establLshfil  hd  t>*j 
severe  forms  may  suffer  a  rise  to  105  or  110°  or  higher.    With  fii^ 
manifestations,  this  may  lead  to  a  diagnosis  of  meningitis  <>r  fK*ntoait^'' 
but  on  the  other  hand  the  possibility  of  simulation  by  il 
bing  the  thermometer,  or  more  important  still,  the  i 
fusion  with  tuberculosis  or  typhoid,  must  always  h 

4.  Vasomotor  and  Trophic  Accidents.— Thei*e  art-  r 
thema  is  the  most  common.    Gangrene,  faUing  out  of  tl 
nails,  Raynaud's  local  asphyxia,  cutaneous  hemorrhages 
stigmata,  stigmata  diaboU),  bloody  sweats,  lachr^matioti,  hi' 
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hsematemesis,  sudden  tender  swellings  in  the  mammae,  and  angio- 
neurotic oedema,  which  is  sometimes  blue  in  color,  have  been  recorded 
in  exceptional  cases. 

Oonrse  and  Prognosis. — The  course  is  always  chronic.  If  we  look 
on  the  disease  as  congenital,  the  prognosis  is  poor  as  to  total  recovery, 
especially  with  fixed  psychical  alteration  and  major  manifestations. 
Jolly  remarks  that  complete  recovery  is  as  rare  as  death,  which  rather 
overstates  the  facts.  In  mild  forms  practical  recovery  may  follow,  but 
relapses  may  occur  on  disproportionately  slight  provocation.  The  out- 
look is  better  in  infantile  and  adolescent  forms  than  in  those  of  middle 
or  advanced  life.  The  stigmata  may  be  ephemeral  or  life-long.  Mar- 
riage may  prove  beneficial  in  light  cases,  but,  with  maternity,  it  is 
injurious  in  the  severe  types;  marriage  must  never  be  regarded  as  a 
therapeutic  agent. 

Diagnosis. — The  stigmata,  mental,  motor  and  sensory,  are  highly 
characteristic.  The  accidents  are  either  unequivocally  hysterical,  or 
prove  hysterical  after  consideration  of  their  associations  or  history. 
The  real  danger  lies  in  overlooking  concomitant  disease  (a)  nervous,  as 
multiple  sclerosis,  brain  tumor,  paretic  dementia;  (6)  postinfectious 
hysteria  as  hysteria  plus  neuritis;  (c)  lung,  heart  and  other  visceral 
diseases,  all  of  which,  as  Sydenham  remarked,  may  resemble  hysteria. 
Simulation  does  not  include  the  common  borrowing  or  mimicry  of 
symptoms  by  hysterics;  simulation  of  hysterical  stigmata  and  accidents 
is  practically  impossible. 

Treatment. — 1.  Prophylaxis. — This  is  possible  when  the  earliest 
manifestations  occur  in  childhood.  Home  treatment  is  frequently 
impracticable  because  of  the  family  tendency.  The  etiological  factors 
must  be  studied,  especially  the  hygiene  and  the  hours  of  sleep.  Useful 
occupations,  as  out-of-door  gardening,  are  preferable  to  less  whole- 
some and  more  artificial  plans  of  distraction.  Cultivation  of  the  car- 
dinal virtues,  courage  and  self-control,  is  sought.  Servants  who  teach 
fear  of  the  dark  and  tell  fairy  stories  should  be  watched.  Self-control 
should  be  insisted  upon  in  adult  cases. 

2.  General  Treatment  of  the  Cause. — As  the  disease  depends 
on  disturbed  cortical  relations  between  the  psychical  and  material 
processes,  the  principal  treatment  must  be  psychical.  The  "fixed 
idea"  must  be  grasped  and  eradicated,  which  is  best  accomplished  in 
ordinary  circumstances  by  isolation  of  the  patient  from  home  or  from 
other  psychical  or  emotional  circumstances  surrounding  the  inception 
of  the  disease.  Then  the  undue  susceptibility  incident  to  the  disease 
may  be  turned  to  therapeutic  advantage  by  the  self-confidence  of  the 
physician  and  by  his  covert  suggestions.  The  Wier  Mitchell  rest-cure 
may  result  in  great  benefit,  and  later  "vague  hints  regarding  the 
curative  power  of  nature,"  and  fresh  air  and  sunlight  may  captivate  the 
patient.  Symptoms  must  not  be  suggested  to  the  subject,  as  anaes- 
thesia or  pelvic  disease,  and  examinations,  especially  of  the  pelvis, 
should  be  omitted.  Hysterics  should  not  be  allowed  to  associate  with 
each  other  for  obvious  reasons.    This  general  plan  is  psychotherapy. 
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which  of  t'oiirse  might  inchide  hypnotherapy,  as  advocaCefi  h\ 
Nancy  ,schoo!»  Bernbeiiii  ujrI  others.     Hypnotism  is  f»erierallv 
gerous  in  its  uhimate  and  often  in  its  immediate  effects;   though  ihe 
definition  of  hypnotism  may  be  a  matter  of  difference  or  of  diitputcJ 
its  danger  is  shown  by  the  fact  that  Striimpell  considers  it  an  "artifirii 
hysteria/'  and  F^re  defines  it  as  a  **  transformation  of  hysteria/'   '*IlJ 
is  easier  to  make  a  sound  person  hystericid  by  hypnosis  than  tocuirij 
hysterical  one  by  it**(Liebermeister).     Treatment  is  sometimeii  tni> 
trated  by  the  patient's  vanity.    Successful  treatment  retjuires  una'Wi 
tact,  profound  knowledge  of  human  nature,  strong  syri        ''     (but! 
dominance  of  the  patient)  and  enormous  optimism.    Of'  rttiu* 

single  qualities,  in  an  it;norant  quack,  may  effect  cures. 

3,  Special  or  Sympi^omvtic  Treatment.— (a)  In  relieving  ptw,, 
the  physician  should  first  acknowledge  its  exbtence  and  intensitv  \a\ 
ortler  to  soothe  the  patient,  and  shtudd  then  apply  blisters,  1 
or  the  galvanic  current,  with  the  anode  on  the  painful  area.    ^ 
in  most  cases  should  be  ignored;  in  exceptional  cases  pelvic  Hurp»iThwj 
given  relief;    Lower's  position  has  already  been   mentioned  (r.i.,1 
(b)   Convuhiofw  are  treated  by  dashing  cohl  water  into  tht*  face,  by | 
suggestive  measures,  or,  if  severe,  by  etherisation.     Bromide^  jifr  <»M 
little  value,  valerian  is  sometimes  beneficial  and  turpentine  h  nfOJm-j 
mended  by  Gowers  as  most  efficient,  10  drops  of  the  oil  beinjjp^'^ 
until  slight  vesical  symptoms  appear.    Pouring  water  into  the  mouthed | 
nose,  which  causes  coughing,  or  Hare*s  mctho<l  of  holding  a  tfmi*l«i^^ 
the  nose  aiul  mouth  for  15  to  20  set*onds,  nuiy  also  serve,    (c)    ' 
and  vxmiraciure  should  receive  early  treatment,  for  late  negletii  . 
may  necessitate  surgical  intervention ^  as  tenotomy*    ^fassage,  fanidi^ifl*  I 
blisters,  and  fixation  in  new  postures  are   indicjite*!,  and  es|M?<'iillj  ^ 
should  their  significance  be  minimized  an<I  the  patient  be  assumhh*^ 
they  are  not  organic.     In  two  cases  the  author  has  seen  the  {ianlp> 
disappear  at  once  on  administration  of  asafcetida  in  an  effrrrcwmj?  j 
mixture,     (d)  Anfrdhniia  should  be  ignored,     it)  Aphonia  is  tmlw 
by    intralaryngeal    faraflization.      Laryngeal    and    other   respimlon^ 
spasms  usually  answer  to  energetic  traction  on  the  tongue,  aaJ  An*** ' 
thesia  or  tracheotomy  is  rarely  necessar}'.     (/)   For  insomnk,  ^^ 
patient  should  retire  at  an  absolutely  regular  hour;  nerrin  -  '*'-"HI» 
given  rather  than  bnunides,  and  hot  milk  should  be  very  I 

Uj)  Dtfsphagia,  vomiting  anil  anorexia  may  Ik*  treatcfi  by  i 
or  by  forced  feeding  tlirongh  the  stomach  tul»e.  whic!? 
method.     Constipation  is  often  obstinate,  and  its  tntxed  nj' 
paretic  character  is  shown  by  the  fsrces  which  are  like  fti 
PVee  administration  of  olive  oil  by  mouth  and  n*ctum,  ci^ 
compresses  and  endorectal  galvanization  are  usually  effective 
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NEURASTHENIA. 

Definition. — Neurasthenia  is  a  diffuse  neurosis,  which  affects  the 
entire  nervous  system,  but  chiefly  the  brain;  it 'is  characterized  (a) 
by  morbid  irritability  of  the  nervous  system  with  a  tendency  to  its 
rapid  exhaustion  (** irritable  weakness"),  and  (6)  particularly  by 
psychical,  motor,  sensory,  vasomotor,  secretory  and  vegetative  distur- 
bances in  function.  The  nervous  tissue  responds  unduly  to  stimuli, 
its  reaction  time  is  short,  and  ready  exhaustion  results.  It  seems 
probable  that  the  slight  cellular  and  protoplasmic  changes  in  nerve 
cells,  noted  by  Hodge  to  follow  fatigue,  may  have  some  bearing  on 
its  pathology.  The  affection  was  described  and  named  by  Beard  in 
1869,  whose  description  was  first  received  with  some  skepticism 
and  ridicule  abroad,  but  later  gained  universal  recognition.  It  is 
possible  that  the  disease  is  at  present  more  frequent  than  formerly 
because  of  the  more  strenuous  life  and  methods  of  education.  The 
difference  between  "nervousness"  and  neurasthenia  is  only  quantita- 
tive, and  while  nervousness  is  no  disease  in  itself,  it  is  also  charac- 
terized by  a  short  reaction  time  (irritability)  and  precipitate  fatigue 
(weakness). 

Etiology. — Neurasthenia  is  the  most  common  neurosis,  constituting 
25  to  45  per  cent,  of  all  nervous  diseases  and  fully  50  per  cent,  of  all 
neuroses,  (a)  A  neuropathic  tendency  is  observed  in  40  to  60  per 
cent,  of  cases,  especially  among  Hebrews  whose  proneness  to  nervous 
diseases  is  referred  by  Erb  to  inbreeding  and  to  desire  of  gain.  Other 
neuroses,  as  hysteria,  epilepsy  or  migraine,  the  psychoses,  and  parental 
infirmities  or  intoxications  may  be  obtained  in  the  family  history. 
(6)  Age  and  sex:  It  is  a  disease  of  adults  (  75  per  cent,  of  cases  occur 
in  persons  between  the  twentieth  and  fiftieth  year).  It  is  a  question 
whether  men  are  more  often  neurasthenic  than  women;  wq  may  say 
women  are  more  disposed,  men  more  exposed,  to  the  disease,  by  their 
excesses  in  work,  sexual  activity  and  alcoholism,  (c)  Psychical 
causes  include  sorrow  and  care;  hard  mental  or  physical  work  rarely 
produces  neurasthenia.  Worry  is  a  prolific  factor;  it  is  the  irritable 
weakness  of  work.  Hard  work  is  injurious  when  combined  with 
excesses  in  tobacco,  alcohol,  coffee,  drugs  or  venery.  Certain  occu- 
pations entailing  responsibility  or  emotional  factors  predispose  to 
nervous  weakness,  as  in  railway  or  telegraph  employes,  board-6f-trade 
men,  teachers,  actors,  artists,  and  musicians,  but  even  then  it  is  ques- 
tionable whether  the  work  itself  is  most  injurious.  Trauma  operates 
chiefly  through  psychical  causes,  as  in  the  traumatic  neuroses  {q.  v.). 
id)  Intoxications y  as  from  the  stimulants  above  mentioned,  from  drug 
habits,  lead  or  arsenic  poisoning,  acute  infections,  especially  typhoid 
or  grippe,  from  chronic  affectijons,  notably  malaria  and  syphilis,  and 
altered  condition  of  the  blood,  as  gout,  anaemia  or  diabetes,  may  be 
indirect  factors,  {e)  Sexual  life:  Masturbation,  excessive  coitus,  and 
coitus  interruptus,  sometimes  promote  neurasthenia,  but  their  inipor- 
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tance  is  enormously  overestimated.  Masturbation  probalily  prodfl 
less  direct  physical  than  psychical  injun^  for  it  leads  to  brooding  twi 
its  possible  results.  Continence  is  never  injurious,  as  sexual  indulge 
is  rather  a  habit  than  a  necessity.  In  neurasthenic  women  gynedH 
ical  complaints  are  more  often  subjective,  secondary,  and  neurastflH 
than  objective,  primary  and  organic.  The  same  statement  U'^uallj 
holds  true  in  male  neurasthenics  with  chronic  urethritis,  or  prostgH 
Pregnancy  and  lactation  are  sometimes  apparent  causes*.  (/)  Of^H 
dwea^es  may  possibly  be  factors,  but  it  is  questionable  to  what  ^H 
enteroptosis,  chronic  gastric  or  other  somatic  lesions  promote  niHI 
thenic  symptoms,  (g)  Clhnate:  Neurasthenia  is  more  conuaoo  ifl 
northern  climates  with  relatively  high  altitude  than  in  s*'  ' 
It  is  possible  that  alcoholism  with  nervous  tension  is  mor 
either  climate  or  altitude. 

Sj^mptomfl,-— A  clinical  description  holding  for  all  ca.'^eH  h  impo^ 
sible.  A  patient  presents  himself  for  the  treatment  of  some  single  ri.^ 
ceral  conjplaint,  or  describe**  symptoms  in  his  head,  heart,  liw^ 
stomach,  sexual  or  other  organs.  The  various  tN'pes,  which  ar«oltei 
separately  described,  will  be  considered  in  the  general  pictuit,  l^^ 
pure  forms  are  rare;  they  are  the  cerebral  (cerebrasthenia),  spiwl 
(mifelmthenia)^  cerebrospinal  (the  general  type),  the  jrympdcfAi^  ^ 
vasomotor  and  the  visceral  (cardiac,  sexual,  gastric)  typei,  SoiM 
varieties  concern  the  course,  as  (a)  the  aeuie  form  from  simple  nerrott* 
exhaustion  in  normal  individuals,  or  in  those  with  neurotic  atigwft**' 
(6)  the  subacute  or  chronic  acquired  form,  and  (c)  the  chroidc  condh 
tuiional  neurasthenia,  which  is  usually  hereditary. 

1.  Oerebral  Symptoms. — These  are  most  important,  lieeaa^  tkf 
disease  is  really  a  psychoneurosis.  Headache  is  almost  iavamU** 
is  more  often  dull  than  acute,  and  produces  a  sense  of  pnsssurt  TM 
cap"  headache)  or  intracranial  para\sthesia,  and  in  locab  '  ~^^ 
often  occipital.     Vertigo  is  frequent.     In^tomnia  is  extren  ^^'^' 

but  rarely  absolute  which  always  suggests  organic  brain  lii^ea^*.  ^^ 
is  slow  in  onset,  the  patient  being  kept  awake  by  his  fear  of  Jeepl^*' 
ness,  by  a  rapidly  moving  circle  of  uncontrollable  memory  picture*** 
by  indigestion  or  palpitation;  sleep,  when  once  attained,  is  noins***^ 
or  is  too  short,  and  the  patient  awakes  in  the  night  or  early  more''*? 
It  is  broken  by  dreams,  startings  or  sometimes  emission:<.  b  ^ 
eases  distinct  alterations  in  temperament  and  character  dci-ekf •  ^ 
loss  of  courage  and  confidence,  depression,  irriiabiUty,  undue  i^^ 
to  emotional  stimulation,  as  on  seeing  sad  plays  or  hearing  hiW"*^ 
stories,  shght  ethical  blunting,  tendency  towards  extreme*,  and ik'^n*" 
ment  of  quiet  self-concentration  or  obtrusive  egotism.  Th«  k*** 
tires  readily  on  mental  or  lK>dily  exertion,  especially  as  the  tffW^ 
patient  is  often  prodigal  of  time  and  energy.  It  is  rrmarkabk  •^ 
in  some  cases  the  morning  depression  may  disappear  before  aa*^ 
noon  or  evening  excitement,  but  this  is  notably  foQowed  by  vetf^ 
Psychical  processes  are  disturbed;  perception  is  blunted  aiid  tsf!^* 
is    weakened    or   often   tem|>orarily  lost    (^dys-,  pam*,  aiiiliedliJ| 
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shown  by  the  copious  notes  of  his  symptoms  which  the  patient  pro- 
duces in  the  physician's  office  ("/'  homme  aitx  petits  papiers,"  as  Charcot 
called  him);  association  and  combination  are  difficult,  as  in  thought, 
composition,  judgment  or  conclusions,  whence  the  speech  is  often  slow 
and  disjointed,  names  are  forgotten  and  the  patient  re-reads  addresses^ 
runs  repeatedly  to  see  if  the  door  was  closed,  etc.  Compulsory  con- 
ceptions may  lead  to  homicide  or  suicide  in  highly  psychopathic  types. 
Fear,  being  an  attribute  of  the  weak,  is  common  enough,  and  may  in 
marked  types  assume  the  form  of  various  phobias,  as  the  fear  of  open 
places  (agarophobia),  of  enclosures  (claustrophobia),  rivers  (potomo- 
phobia), high  places  (acrophobia), stars  (asterophobia), railways  (sider- 
dromophobia),  dirt  (mysophobia),  of  high  things  falling  (batophobia), 
of  standing  (stasophobia),  or  walking  (basophobia),  of  darkness  (nyc- 
tophobia), of  a  single  thing  (monophobia),  of  all  things  (pantophobia), 
of  places  (topophobia)y  of  men  (anthrophobia)  or  of  disease  (noso- 
phobia). The  special  senses  are  involved.  Fibrillation  of  the  lids, 
and  wide,  variable,  sensitive  and  unequal  (3  per  cent.)  pupils  are  fre- 
quent, although  permanent  irregularity  almost  always  results  from 
organic  disease.  Asthenopia  is  very  common,  especially  in  hyper- 
metropia  from  weakness  of  the  ciliary  and  int.  recti  muscles.  The 
field  of  vision  may  be  concentrically  limited  but  this  is  rarely  marked 
or  permanent,  and  FcJerster's  shifting  type  may  be  found,  in  which 
objects  brought  from  without  into  the  field  are  better  *seen  than  those 
moved  from  within  the  field  outward.  Hypercesthesia  of  the  retini 
and  ear,  ringing  in  the  ears,  M^nifere's  complex,  and  disturbance  of 
taste  or  smell  are  not  common. 

2.  Spinal  Symptoms. — ^These  include  the  so-called  "spinal  irrita- 
tion.''    Many  symptoms  ranked  as  spinal  are  essentially  cerebral. 
In  women  they  are  more  common  and  are  localized  chiefly  to  the  upper 
dorsal  and  coccygeal  regions;  in  men  they  are  lumbodorsal  and  most 
frequent  in  the  sexual  type.     Sensory  symptoms  are  practically  con- 
stant.   HypersBSthesia  is  more  common  in  the  bodies  of  the  muscles 
than  in  their  attachments  or  in  the  skin;  paraesthesia  is  frequent,  as 
tinglings,  girdle  sensation  or  even  a  sense  of  itching.   Paralgesia  in  the 
-form  of  backache  (rhachialgia)  is  as  frequent  as  headache  and  the  pain 
may  radiate  into  the  various  nerve  plexuses ;  it  is  very  often  sacral ;  the 
spine  may  be  exquisitely  sensitive  to  pressure.  Paralgesia  is  common  in 
the  skin  about  the  hair  roots,  in  the  trunk  and  extremities.     Neuralgia  is 
ittre,  although  it  sometimes  occurs  as  a  form  radiating  from  the  spine 
into  the  limbs.     Anaesthesia  is  no  part  of  neurasthenia.     Of  the  motor 
symptoms,  muscular  weakness,  or  myasthenia,  is  the  rule.     It  is  prob- 
ably spinal  and  cortical  in  origin  and  is  especially  conspicuous  in  the 
morning.     The  muscles  often  show  fibrillary  contractions  and  a  tremor 
(85  per  cent.)  which  is  as  fine  and  frequent  as  that  of  alcoholism  or 
Graves'  disease.     Muscular  fidgets,  starts,  cramps  and  increased  irrita- 
bility of  the  nerve  trunks,  as  in  tetany,  are  also  observed.    Actual 
ataxia  is  most  rare,  although  suggested  by  the  writing.     The  akinesia 
algera  (Mobius)  or  the  abasia-astasia  of  Blocq,  as  in  hysteria  or  the 
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psychoses,  is  the  result  of  a  phol)ia  or  a  fixed  conception.  One  of 
Erl)*s  patients  remained  in  bed  for  fourteen  years,  Tht*  skin,  tendon 
and  periosteal  reflexes  are  increased. 

3,  Vasomotor  Symptoms. — These  prodm-e  many  centrnl,  vi^'tral 
and  peri pli era  1  nianifes rations.  It  has  been  proved  by  Mosiio  tlut 
during  brain-work  the  cerebral  vessels  normally  dilate  while  those  of 
the  arm  contract.  According  to  Anjel  this  does  not  occur  in  neuniv 
thenia.  The  manometer  in  normal  case^  reveals  no  esHeniial  variation 
during  work,  while  in  neurasthenia  marked  manometric  vnr 
occur,  as  also  shown  by  Weber  by  the  sphygmograph.  These  m 
furnish  some  diagnostic  and  prognostic  aid,  for  their  intensity  paralleb 
the  prognosis,  but  they  are  especially  valuable  l>ecause  they  expliin 
many  otherwise  vague  findings.  Neurasthenics  often  suffer  tnm 
cold,  and  wear  more  clothes  than  is  necessarv;  their  skin  U  cold.  ev«i 
cyanotic  or  locally  asphjTdated-  On  the  other  hand,  the  skin  may  m 
flushed  and  hot.  Cold  and  clammy  sweats  over  the  foreheadi  binds 
anil  feet,  develop  without  exertion.  Salivation  or  a  dry  nioulh, 
polyuria,  psentkwingina  pectoris  (vasomotor  changes  in  the  rardiw' 
and  brachial  plexuses),  the  wide  temporal  vessels^  the  epigastric  jml- 
sation»  circumscribed  tvdema,  urticaria,  and  dermographism  nr*^  ^>"* 
vasomotor  manifestations. 

4.  Visceral  Manife stations. — (a)  Some  of  the  carJtora,n'ular  -^tn 
and  symptoms"  have  ab'eady  lieen  treated.  The  arteries  are  rfUxnl 
and  often  throl),  the  pulse  may  be  slightly  of  the  **  water-bamnier**  tjji* 
and  capillary  pulsation  is  often  apparent  in  the  lips  or  under  the  nik. 
Palpitation  and  [precordial  anxiety  or  dyspnoea  are  frec|ueni.  ITie  pute 
is  fretjuently  faster  and  may  increase  10  or  20  beats  on  [^i  '^J 
some  sensitive  area  (r.j.  TnArMATic  NEiatusESK  Many  lu  ucs 
seek  consultation  for  cardiac  disease.  (6)  Gasttic  $ympt(fm*  im  »tO 
to  66  per  cent.)  are  functional  in  character,  and  were  first  descriWd  by 
I^ube.  The  chemism  may  be  normal  or  show  either  achlorhydria,  ur 
liyperchlorhydria.  The  stomach  is  frequently  hyperfesthetic.  Anorfnia 
is  usually  mental,  as  are  polyphagia,  polydipsia  and  adipsia  (w^ 
Necroses  of  Stomach),  (c)  hdextinal  stftHptoms  may  develop.  I)tt^ 
rhrra  is  less  common  than  constipation,  which,  like  previous  sexiail 
abuses,  often  occupies  (he  patient^s  thoughts.  They  "would  be  per- 
fectly well  if  they  could  only  have  one  natural  movement,"  and  when 
they  do,  they  complain  of  "exhaustion  during  the  entire  ilay  ftf^f- 
ward/*  Assimilation  is  often  incomplete,  as  shown  by  the  stooU;  » 
sense  of  pressure,  Kussmaul's  peristaltic  unrest*  hv^*j  '  bum* 
ing  and  flatulency  torment  the  patient.  Enteritis  m«  ca  aoJ 
Gh'nard*s  enteroptosis  are  not  infrequent,  (d)  The  amount  of  tht 
urine  is  often  increased,  or  seemingly  so,  yet  equally  often  the  24-liour 
(|uantity  is  decreased.  The  specific  gravity  is  lowered,  but  the  unit<«t 
uric  acid  and  urea  are  increased.  Phosphaturia  and  ^  '^ 
the  latter  is  often  attendetl  by  flatulent  dyspepsia,  rn  i"' 
nervous  depression,  Indicanuria  is  not  constant,  and  glyeo^uriji  ^oi 
albuminuria  are  accidental.     Vesical  tenesmus  is  an  occasiotjal  co®" 
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plaint,  {e)  Genital  symptoms  may  be  marked.  Fear  of  the  results  of 
previous  excesses  or  of  self-abuse  may  dominate  the  patient's  mind,  but 
the  trouble  is  more  a  matter  of  conception  than  of  reality,  since  the 
sexual  appetite  is  actiially  decreased  as  a  rule.  In  most  cases  there  is 
premature  ejaculation  and  in  some  patients  there  is  actual  or  psychical 
impotence.  Emissions  are  fre<:|uent,  but  their  importance  is  greatly 
overestimated. 

Course  and  Prognosis.^vleu^^co.'re.?  are  rare  and  fatal  cases  extremely 
exceptional.  The  itsual  chronic  course  is  one  of  slow  onset,  it  is 
attended  by  evidences  of  nervoos  fatigue  which  are  at  first  relieved  by 
restp  but  which  later  persist  in  spite  of  rest  and  incline  the  patient  to 
stimulants  or  drug  habits.  Later  the  signs  of  cerebral  irritability,  dis- 
turbed sleep,  vasomotor  disorders,  reduced  mental  and  psychical 
capacity,  pains,  spinal  tenilerness,  para\sthesia  or  paralgesia,  sym- 
pathetic dyspncea  or  palpitation  develop,  sometimes  with  temporary 
remissions.  The  outlook  is  poor  in  severe  hereditary  forms,  or  w*hen 
there  are  complicating  psyclioses  or  drug  habits.  In  other  types 
recovery  is  usual,  although  it  is  generally  long  deferred.  Complication 
with  hysteria,  epilepsy,  migraine,  and  other  neuroses  must  naturally 
modify  the  prognosis, 

Dia^osis, — The  diagnosis  is  generally  made  with  ease,  but  several 
rules  must  be  borne  in  mind  r  fl )  No  single  symptom  is  pathognomonic; 
(2)  there  must  be  no  sign  of  organic  disease;  (3)  neurasthenia  may  pre- 

^de,  follow  or  complicate  organic  nervous  or  visceral  disease.  The 
bjective  signs,  irritalilc  weakness,  emoti\ity,  muscular  weakness, 
headache,  backache,  insomnia,  anniesia.  impaired  psychical  coordina- 
tion, and  the  pliobias,  together  with  object  ire  findings,  as  asthenopia, 
insufficiency  of  the  internal  recti,  tachycardia,  epigastric  pulsation » 
vasomotor  alteration,  as  disturbed  secretion  of  urine  or  sweat,  increasetl 
reflexes,  fibrillati€>n  and  tender  muscles  cannot  be  mistaken,  The 
neurasthenic  prodromes  of  progre,9sive  fxirali/.^Lf,  iq,  i\)  are  usually 
distinguished  on  careful  search  for  organic  disease.  Ift/.strrta  in  its 
stigmata  and  accidents  is  so  typical  that  elaborate  dillerentiation  is 
superfluous;  aniesthesia,  persistent  contraction  of  the  fields  of  \ision, 
dyschromatopsia,  achromatopsia,  monocular  diplopia,  convulsions, par- 
alyses, contractures  and  anuria  are  foreign  to  neurasthenia,  II i/p(y^ 
chondriasui  differs  from"  neurasthenia  in  these  essential  points:  it  is  a 
pure  psychosis,  its  concepts  are  primary,  they  are  ill-based,  illogical 
or  absurd  and  cannot  l>e  eradic^ated  even  for  a  time. 

Treatment. — Prophylaxis.— Prevention  is  difficult,  for  the  neuras- 
thenic cannot  control  his  ancestry',  but  even  with  hereditary  stigmata 
much  may  be  done.  Treatment  starts  with  the  education  of  both  child 
jtpd  atlult-  Children  are  mimic^s  and  the  clearest  of  all  observers.  The 
■iculcation  of  self-control,  fearlessness,  self-sacrifice,  moderation  in  all 
inings,  truthfulness,  prompt  decision  andconstancy  of  purpose  must  be 
based  on  actual  parental  example,  and  in  this  way  the  child  should  also 
lucate  the  parejit.  The  child  must  learn  to  give  up,  to  sleep  alone^ 
stop  at  the  right  time,  to  finish  what  he  has  begun,  to  obey,  and  to 
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learn  that  he  is  not  the  centre  of  the  family.     He  should  Ik*  taug! 
without  being  forced.     Out-door  hving  h  more  important  than  t 
school  room.     The  English  method  of  treating  children  with  resei 
has    some    advantages    over    Anierican    demonstrativenesv     Simpl 
varied  food,  without  tea,  coffee  or  alcohol,  and  long  sleeps  develop 
strong  nervous  system.    The  sexual  instinct  requires  attention.   Paren 
or  patients  would  do  well  to  read  Patrick's  small  classic,  **How  NotTi 
Be  Nervous**;   Jour.  Amer,  Med,  .l.«r,v«,,  Feb.,  1903- 

Therapy. — When  once  manifested,  the  disease  should  he  trwital 
as  above  outlined  and  causal  factors  should  be  investigated,  Wofl 
alone  is  seldom  injurious,  and  while  it  is  said  that  the  modern  com- 
plexity in  the  struggle  for  existence  is  Increasing  the  numlM  /  ira*- 
thenics,  work  should  not  bear  the  stigma  nor  shouhl  di^a,  'n<. 

for  both  make  character.  Work  must  be  systematic  but  not  slavish 
Worry,  hurry,  failure  to  learn  individual  limitations,  uncontrolW 
planning  beyond  the  immediate  day's  work,  and  worry  (the  irritsbfe 
weakness  of  work)  cause  the  damage,  especially  when  work  produrtS 
some  indifference  to  nature,  family  life,  exercise,  rest,  and  the  tliinp 
higher  and  aljove  one's  own  small  hfe  and  ambition.  The  time  l^ 
exercise  sliould  be  taken  from  the  work  hours,  it  should  not  UMo^ 
them,  nor  should  it  be  enforced  in  every  case,  for  some  people  art  btif* 
by  it.  Of  course,  work  under  stimulation  is  injurious.  It  is  held  tii*< 
the  chief  element  in  treatment  is  psychical  and  surely  the  phtsidio 
accomplishes  more  than  do  drugs.  He  carefully  examines  t^ndf^ 
examines  the  patient,  and  his  assurance  that  no  organic  diJiease  fxi^'' 
has  its  weight  for  the  time.  Conversely,  carele^ss  diagnoses,  m  of  W? 
heart,  with  no  objective  justification,  work  damage  to  the  patirnU 
mental  balance.  Hie  patient's  hygiene  should  be  regulated  ^if^^ 
dietaries  and  stimulants  should  l>e  avoided,  mwlerate  out-ofHi<tor  W' 
or  exercise  enjoined,  and  in  very  pronounced  cases  absolute  re<  ti^^ 
work,  with  sojourn  near  the  sea  or  at  a  moderate  altitude  in  a  pl**"^ 
not  subject  to  sudden  changes  or  high  winds,  is  recommended.  Seiaii 
matters  should  be  left  alone  unless  gross  violations  are  found.  ^^ 
patients  need  sympathy,  which  they  should  receive— in  modemtion »''' 
their  sake,  and  lest  the  physician  become  ** touched'*  '  "^^ 
tlienia;  but  important  as  is  the  psychical  element  in 
patient  must  be  taught  that  he  alone  can  chre  l»is  malady  by  ^' 
control,  and  by  avoiding  extremes  in  each  and  every  thing. 

Pronounced  cases  in  thin  w^omen,  especially  those  with  |i**'^ 
,  symptoms,  are  often  helped  by  the  Wier  Mitchell  rrMi-curt,  mhidx^ 
sists  of  absolute  rest  in  bed,  isolation,  forced  feeding,  ro^ssapi* 
faradization.  The  patient  is  not  allowed  to  lift  a  hand,  and  acts  w 
the  nurse,  who  is  selected  for  her  .strength,  optimism  and  lack  otutH^ 
The  patient  is  fed  milk  every  two  or  three  hours,  antl  the  miMetef 
rubbed  and  faradized.  Thus  weight  and  stn-ngth  are  gained  witfcoai 
muscular  degeneration.  Few  men  will  tolerate  this  method,  andobc* 
do  not  fare  as  well  as  lean  women.    In  certain  ea^es  it  is  ol  cfi«ii»'l 
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benefit.  However,  no  greater  mistake  is  made  than  to  give  all  cases  the 
rest-cure;  they  often  want  work  and  occupation,  harmonized  with 
rest. 

Diet. — ^That  no  one  dietary  is  essential  is  shown  by  the  different 
recommendations;  some  physicians  favor  a  meat  diet,  others  avoid 
meat,  especially  in  cardiac  types,  and  give  well-cooked  vegetable  albu- 
mins, cooked  fruit,  fats,  milk  and  eggs.  In  mental  anorexia,  feeding 
by  mouth  or  rectum  must  be  forced.  Water  in  abundance  is  indicated. 
Gastric  hypercesthesia  should  be  relieved  by  small  doses  of  carbolic 
acid  and  gelsemium.  Eructations  must  be  controlled,  since  the  air 
admitted  exceeds  the  gas  expelled;  asafoetida  is  excellent  because  it 
makes  as  strong  an  impression  when  swallowed  as  when  eructed. 
Electricity  in  general  is  largely  suggestive  in  its  effects;  cerebral  gal- 
vanization gives  uncertain  results.  With  massage  and  vegetable  diet, 
endorectal  faradization  relieves  constipation.  In  cardiac  types  alcohol 
and  tobacco  are  interdicted,  and  small  doses  of  belladonna  and  bromide 
usually  control  palpitation;  other  vasomotor  symptoms  are  relieved 
by  these  remedies,  or  by  ergotin  or  nitroglycerine,  according  as  they  are 
angioparetic  or  angiospastic.  Arsenic  is  valuable  in  vasomotor 
troubles  with  antemia. 

Sexual  symptoms  are  treated  by  psychical  measures  and  by  sitz- 
baths.  Insomnia  is  often  difficult  to  relieve.  In  the  order  named,  the 
following  measures  are  valuable:  avoidance  of  evening  work,  stimu- 
lants or  excitement;  a  cool  bath,  the  wet  pack  or  an  ice-bag  over  the 
heart;  small  doses  of  bromide  with  valerian  for  the  "expectant  at- 
tention" which  wards  off  sleep;  20  grains  of  sulphonal  in  hot  milk, 
which  should  be  slowly  sipped;  codeine  with  hyoscine;  and  chloral 
(the  continued  use  of  which  induces  vasomotor  disturbance).  The 
habit  of  sleep  is  like  the  habit  of  insomnia;  it  must  be  cultivated,  and 
the  patient  must  not  get  up  to  read.  Local,  urethral,  and  uterine 
affections  usually  receive  excessive  therapeutic  attention. 


THE  " TRAUMATIC  NEUROSES.'' 

This  is  a  practical  grouping  of  traumatic  neurasthenia,  hysteria, 
chorea  or  hypochondriasis.  Hysterical  forms  were  first  described  by 
Walton  and  Putnam,  Erichsen  (1866)  wrote  on  the  subject  of  trauma  to 
the  spine,  on  which  the  illogical  name  of  railway  spine  was  later  conferred, 
and  Oppenheim  (1887)  termed  the  group  the  "traumatic  neuroses.*' 
All  organic  affections  must  be  excluded,  whether  trauma  may  seem 
directly  or  indirectly  causal,  as  vertebral  caries,  tumor,  Bechterew's 
chronic  ankylosis,  KummeFs  rarefying  osteitis  which  Kocher  refers  to 
fracture;  haematorrhachis,  meningeal  hsematoma,  or  pachymeningitis; 
and  cord  affections,  as  poliomyelitis,  myelitis,  or  lateral  sclerosis.  Experi- 
mental trauma  may  produce  molecular  nervous  changes  (Schmauss, 
Striimpell,  Bruns,  Vibert  and  Crocq),  a  fact  which  may  be  of  clinical 
importance,  and  trauma  is  thought  to  hasten  arteriosclerosis  (Fried- 
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mann).    Alcoholism  and  syphilis  are  predisposing  fataors.   **  Ttmtmaik 
neurones'*  are  purely   functional  affections  caused   by  trautna,  whir! 
operates  psychically  rather  than  somatically.    The  symptoin.s  an*  iho: 
of  hysteria,  neurasthenia,  and  hypochomlriasis,  singly  or  in  cor  ' 
The  patient  may  feel  well  for  a  day  or  two  and  then  pain  devi  t- 

seat  of  injury  or  in  the  .spine;  anxiety,  fear  for  his  financial  future^ 
for  his  family,  a  "fixed  idea"  of  his  incapacitVp  and  the  develo|>ment 
'Mitigation  symptoms''  are  typical  of  hypot*hondriacal  neura^rthei 
The    paychical   symptoms    are    usyally    but    not    always    pronjinHitjj 
they  are  accentuated  by  the  effect  on  the  patient  of  repeated,  sornetimi 
suggestive,  physical  examinations,  visits  of  la  wavers  or  adjusters,  coui 
room  suspense,  reversals  of  jndgment  or  appeals*     Vertigo,  harkidii 
headache,  sleepiness  by  day,  and  nocturnal  insomnia  may  rati'*!*  ^V^- 
distress.    Sensory  symptoms  may  be  present.    Pain,  which  s' 
nervous,  may  prove  organic  on  examination  by  the  x-rays;  :. 
simulated,  but  is  often  real,  as  shown  by  persistence  after  awiri 
damages.    Tender  areas  are  difficult  to  pass  upon,  be^-ansi'  of  exa^pi 
ation  or  simulation;   Mann,  Kopf  and  llumpf  found  that  pre^^^uw^ji 
areas  which  are  actually  tender  increases  the  pulse  rate  by  10  tii 
beats;   this  sign  is  subject  to  several  conditions:    (a)  it  is  not  ilw 
present  in  real  pain;   (b)  its  absence  is  no  proof  of  simulattoQ;  {*) 
simulation,  the  agony  and  writhing  which  occur  when  certain  Area* 
touched  may  increase  the  heart's  action.     Pariesthesia  and  hx^^ 
thesia  of  the  skin  or  special  senses  are  frequent.    Aiijesthe^ia  inJu'at<^ 
traumatic  hysteria.    Hysteric  or  neurasthenic  contraction  of  tli<;  vUnJ 
fields  may  remain  the  same  from  dav  to  dav,  and  nut  varv  with»p 
proach  or  withdrawal  of  the  test  object;  tliis  is  not  a  sign  of  snuuttt*"*** 
as  suggested  by  some  writers;  Forster's  type  (r.  NErKASTmcNiA)<**' 
not  be  assumed.    In  all  cases  the  influence  of  snggestian  mu.^t  he  IwfOf 
in  mind.     The  pupils  may  vary,  especially  by  dull  illuminatioti;  f^ 
immobility  indicates  organic  disease.     Motor  symptomjt  may  cfflliw^ 
all  those  of  hysteria  or  neurasthenia,  abasia,  astasia,  | 
tractures  suggesting  vertebral  injury  (Kummers  mr^'fyi   „ 
joint  disease  (Brodie's  joints),  pseudo-spastic  or  -tabetic  guitn,  W*""*^*^ 
{forme  trepidante),  or  sometimes  muscular  atrophy  (espe*  i  "    ^  '^^♦'*' 
joints).     Hysterical  convulsions  are  rare;    the  author  i  -^ 

choreiform  affections  in  telei)hone  girls,  who  snstaine-: 
and  once  a  genuine  chorea.    Patients  must  often  Int  wa:     - 
the  author's  cases,  with  spastic  gait,  shuffleil  out  of  the  oificfr  ^ 
walked  perfectly  well  around  the  corner.     The  refU.xes  an     '*' '  "' 
creased,  perhaps  asymmetrically;    ankle  clonus,  which  i> 
spurious,  is  sometimes  reported.    Cardiac  symptoms  may  be  pniiuiB'f'' 
and  cannot  be  simulated*    When  there  is  albumitmriu  imd  gl^^tosani* 
the  question  naturally  arises  whether  they  were  prrsrot  befow  ^ 
trauma. 

Di&gnosis.^The  diagnosis  concerns  seveml  point^^  'n^hJeh  nw  ^f^ 
difficult  or  impossible  to  establish,  l>ecause  objectiv  -  ^ 

quently  few.     (a)  It  is  usually  po.Hsible  to  state  wi**i,  t 
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neuroses  is  present  or  whether  organic  disease  obtains.  (6)  Exagger- 
ation and  simulation  are  difficult  to  estimate,  as  shown  by  the  change  of 
professional  opinion  from  the  idea  that  all  or  most  cases  are  simulated 
to  the  present  statement  of  some  writers  that  these  factors  are  present 
in  4  (to  10)  per  cent,  of  cases  only,  (c)  If  disease  is  present,  is  it  di- 
rectly due  to  injury  ?  (d)  If  so,  the  most  difficult  of  all  questions  is 
presented,  namely,  the  degree  and  duration  of  the  disease,  and  the 
damages  to  be  awarded. 

Prognosis. — (a)  As  to  life,  the  outlook  is  usually  good,  though  some 
cases  become  insane  or  suicidal.  (6)  As  to  complete  recovery,  it  is  less 
favorable.  In  most  cases  it  is  surprising  how  soon  symptoms  disappear 
after  satisfactory  legal  settlement  is  made;  this  is  said  without  cynicism. 
Many  persons  do  not  then  recover  completely  and  symptoms  may 
endure  in  those  who  persistently  shrink  from  litigation.  Hysterical 
symptoms  are  more  favorable  in  prognosis  than  the  neurasthenic  or 
hypochondriacal.  It  is  maintained  by  some  that  cardiac  overaction 
may  induce  organic  myocardial  changes,  and  that  arteriosclerosis 
may  develop  into  precocious  senility  (dementia  prsecox). 

Treatment. — ^Treatment  is  similar  to  that  of  hysteria  or  neurasthenia 
and  is  therefore  largely  psychical.  The  physician,  as  a  rule,  dreads  the 
effect  of  litigation  on  the  patient,  assures  him  that  the  symptoms  are 
seldom  severe  or  enduring,  that  there  is  no  organic  lesion,  and  advises 
early  settlement  and  speedy  return  to  work. 


EPILEPST. 

Definition. — Epilepsy,  by  derivation,  means  "being  seized  upon"; 
it  has  been  called  the  "falling  sickness,"  and  morbus  sacer.  It  does 
not  -include  Jacksonian  or  symptomatic  epilepsies,  which  will  be  con- 
sidered in  its  differentiation.  Though  it  is  classified  with  hysteria  and 
neurasthenia  as  one  of  the  "three  great  diffuse  neuroses,"  it  will  pro- 
bably be  finally  shown  to  include  more  than  one  disease.  It  is  a  dw- 
turbaru;e  of  balance  between  the  central  exciting  and  inhibiting  nervotts 
processes  attended  by  (a)  a  typical  chronic  convulsive  disorder,  affecting 
all  parts  of  the  central  nervous  system,  each  attack  being  followed  by 
loss  of  consciousness,  (6)  partial  or  atypical  manifestations  of  these 
characteristics,  or  (c)  concomitant  or  consecutive  psychical  or  other 
symptoms.    It  occurs  in  from  one  to  six  persons  per  thousand. 

Etiology. — ^The  ultimate  causes  must  be  separated  from  the  inciting 
causes  (Nothnagel).  Of  the  former,  the  neuro-  or  psychopathic 
tendency  of  Griesinger  is  the  most  important,  being  found  in  35  to  50 
per  cent,  of  cases  and  causing  lessening  of  the  nervous  resistance.  As 
m  tuberculosis,  only  the  tendency  is  transmitted  by  inheritance,  rarely 
the  disease  itself.  Neurotic  or  psychopathic  antecedents,  parental 
alcoholism  (51  per  cent.),  morphinism,  plumbism,  syphilis,  tubercu- 
losis, gout,  arthritism,  diabetes,  or  ovarian  and  testicular  disease, 
lessen  the  nervous  resistance  of  the  offspring.    Trauma  during  labor 
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may  be  inehidetl  uuder  this  head-    Though  the  disease  '  'titM 

any  age,  it  rarely  occurs  after  the  tliirtieth  year.    Seveni;  ;     ^tnU 

of  cases  (Crowers)  develop  before  twenty;   46  per  cent,  lietwe^ii  teai 
and  twenty,  mostly  at  puberty;    28  per  cent,  before  ten.    The  srxi 
are  al>out  e<pially  affected. 

Inciiintf  cau^t'.H  include  ia)  infrft!un.s  as  malaria  or  lyphoid:  hj-jiI 
ills  may  be  hereditar}\  influce  malnutrition  in  the  .Heeoudan"  Jrta^r 
of  the  Jacksonian  type  from  cortical  gumma,  or  it  may  he  para-ij-pW 
litic;  ib)  inioxIcationH^  eKpeeially  alcoholism;  (r)  t*jrhnuj«finf^  ajjeetms 
as  rickets,  atid  diseases  of  the  lilood  or  of  meiabolism;  and  {d)  trauma 
or  fri^lil.  Inciting  causes  are  found  in  only  37  per  cenu  of  ch^ 
(Gowers). 

Reflex  epilepsy  is  said  to  occur  from  painful  acars,  nerve  iiun0ffi,«t 
foreign  luKlies  in  the  ear,  nose,  nasopharynx  or  hirynx;  from  *!i 
of  the  teetli.  digestive  tract,  uterus,  and  heart ;  from  onset  of  themtttMt' 
or  their  monthly  appearance,  pregnancy,  phimosis,  or  onanisn);  from 
gall-stones,  colic  or  abdominal  paracentesis.  While  the»c  factors  miy 
appear  in  certain  cases  and  attention  must  l>e  given  to  the  gen«*l 
examination  and  health,  the  importance  per  se  of  reHex  diicturbBm 
is  (hiily  lessening. 

Pathology. — The   fact   that   there   is    no  characteristic  macro-  w 
microst^opic  change  is  not  proof  that  some  cortical  change  w&  ^ 
later  be  demonstrated.    The  usual  finding  after  death  from  an  attiti 
is  that  of  any  convulsion,    viz.^  venous  ct 
ecchymoses.     Induration  of  the  cornu  amin 

per  cent*)*  induration  in  the  medulla,  neurogliar  increase  in  theconrir 
thickening,  asymmetry  or  deformity  of  the  skull,  or  persistence  nf  the 
thymus,  have  not  yet  been  proven  to  exist  constantly  in  epilep^f » »''^ 
are  they  proven  causaL 

Ssonptoms. — The  symptoms  are  best  studietl  from  the  eomfl^ 
developed  attack,  in  which  there  are  three  c^mpouetit  parts:  (ii)  1^ 
prodrom  al  stage  is  not  al  ways  present.  Its  "  warnings  *  *  are  either  (fiitifl* 
or  immediate.  The  distant  warnings  (in  4  to  17  per  cent,  of  *s^^ 
may  precede  the  seizure  by  hours  or  days»  are  po  <*  to  metabowf 

changes  in  (he  cortex,  and  take  the  form  of  resi  .     ..    _,  dispo«ti*w** 
changes,    depression,    thoracic    or    cephalic    oppression,    «i^i»^ 
vertigo,  nausea,  grinding  of  the  teeth,  hypern     ' 
senses,  angioneurotic  palpitation,  or  cerebral  r  ^ 

mediate  warning  is  the  aura  proper,  which  is  the  liei 

convulsion  rather  than  a  warning.     It  is  a  central  corti 

its  frequency  ranges  l>etween  30  and  30  per  cent, ;  it  is  mrer  ia  ^ 
stormy,  generalised  seizures.     Its  forms  are  variett     llje 
aura  is  rare,  and  is  manifested  by  emotional  or  intrllectital  ahi 
and  anxiety.    The  sensory  aura  consists  of  panestbesia,  and  • 
deadness  in  a  limb  or  joint,  attacks  of  migraine,  and  eptga^ttiir 
tions  (fn>m  the  pneumogastric  nerve,  pre.vsure  or  irritation  ot  * 
sometimes  inhibits  the  convulsion).   The  special  sense-^  ni  '*•' 

or   blunted;    for  instance^  there  niav   be  flashes  of  li^ 
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hallucinations,  blackness  before  the  eyes,  and  less  often  anomalies  of 
hearing,  taste  or  smell.  The  motor  auree  are  circumscribed  clonic  or 
much  less  often  tonic  twitchings,  as  in  the  signals  of  Jacksonian 
epilepsy,  from  which  they  are  distinguished  by  a  rapid  loss  of  con- 
sciousness; automatic  movements,  like  stamping,  or  buttoning  the 
coat,  are  rarer,  and  motor  weakness  and  singultus,  coughing  or  sneezing 
are  least  frequent.  Vasomotor  aurae  may  be  localized  or  generalized, 
as  rushing  of  blood  to  the  head,  palpitation,  anaesthesia,  increased 
temperature,  increased  arterial  tension,  pallor  or  chilling.  The  patient 
then  falls,  pale  and  unconscious^  or  is  thrown  with  force,  often  on  his 
face  (Trousseau),  when  (6)  the  convulsive  stage  begins.  There  is  first 
a  tonic  convulsion,  which  affects  all  voluntary  muscles,  and  is  due  to  infra- 
cortical  irritation.  The  initial  cry  is  gutteral  or  groaning,  results  from 
tonic  abdominal,  thoracic  and  laryngeal  spasm  and  is  heard  in  50  per 
cent,  of  cases.  The  head  is  held  back;  the  eyes  are  open  and  staring, 
the  jaw  set,  the  face  flushed,  the  neck  tense,  the  body  usually  opistho- 
toniCy  breathing  is  suspended,  the  muscles  are  hard  but  slightly 
vibrating  to  the  palpating  hand,  the  arms  are  turned  tetanically  inward, 
the  hands  are  clenched  with  the  thumb  adducted  and  under  the  fingers, 
the  legs  are  extended,  the  thighs  adducted  and  the  toes  flexed  or 
extended  and  spread  apart.  In  some  cases  the  head,  eyes  or  even  trunk 
deviate,  and  in  a  few  instances  the  tetanic  spasm  spreads  gradually, 
instead  of  the  patient  having  the  usual  instantaneous  tonic  spasm. 
The  tonic  phase  lasts  ten,  fifteen  or  thirty  seconds,  relaxing  in  inverse 
order  from  the  limbs  to  the  neck  and  face.  The  second  phase  of  clonic 
convulsion  occurs  at  once,  appearing  first  in  the  limbs,  which  are  not 
yet  quite  free  of  the  tonic  spasm.  This  stage  is  usually  bilateral, 
highly  irregular  and  violent,  with  very  short  remissions,  leading 
perhaps  to  injury,  fracture,  luxation,  breaking  of  teeth,  laceration  of 
skin,  tongue  and  cheek,  or  rupture  of  muscles.  It  consists  largely  of 
alternating  flexion  and  extension;  the  head  strikes  the  ground,  the 
body  turns  violently,  the  eyes  jerk  and  protrude,  the  face  is  distorted, 
the  tongue  is  bitten  as  it  is  thrust  out,  bloody  saliva  is  expressed  by  the 
masseters,  inarticulate  sounds  arise  from  the  movements  of  the  dia- 
phragm and  respiratory  muscles^  and  gurgling  results  from  intestinal 
movements;  vomiting  movements,  filling  of  the  stomach  with  air, 
(nranosis,  swelling  of  the  jugular  veins,  ecchymoses  in  the  conjunctiva, 
skin,  retina  or  larynx,  involuntary  and  sometimes  forcible  evacuation 
of  the  bladder,  less  often  of  the  rectum,  and  occasionally  ejaculation, 
occur.  The  clonic  phase  lasts  one-half  to  three  minutes,  ending  in  a 
fine  generalized  tremor,  (c)  The  comatose  stage  often  begins  with  a 
deep  sigh;  respiration  and  circulation  become  normal,  the  limbs  relax 
•md  the  condition  resembles  a  sound  sleep,  from  which  the  patient 
*^akes  in  from  fifteen  minutes  to  several  hours,  sometimes  suddenly, 
*>lorc  often  gradually,  and  in  a  more  or  less  dazed  condition.  He 
■^Bcalls  nothing  of  the  attack  and  the  loss  of  memory  may  extend  back 
^  the  seizure  (retrograde  amnesia).  He  experiences  pain  in  the 
**^U9cles,  joints  or  head,  nausea,  mental  irritability  or  depression  and 
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finally  a  group  of  exhaustion  symptoms,  to  which  F^r^  hAS  especiafl 
directed  attention;  these  are  (i)  sensory  exhaustion,  expressed  M 
hypfesthesia,  anaesthesia,  hypalgesia  or  analgesia,  (ii)  Exhaustiol 
of  the  special  senses,  as  concentric  liniifation  of  the  visual  and  colm 
fields,  especially  in  abortive  attacks,  dulling  of  hearing,  taste  or  smtM 
and  (ill)  motor  exhaustion  which,  like  (i)  and  (ii),  is  due  to  eorticn 
fatigue.    The  reflexes  are  often  weak  or  abolished*  1 

The  seizure  has  been  described  witli  special  reference  to  the  dominajau 
motor  changes,  but  during  the  attack  other  findings  are  oli^enpil 
Vasomotor  constriction  often  occurs,  as  shown  by  the  initial  pallor  of  J 
the  face,  cardiac  overaction  or  jierhaps  irregularity.  The  ecchymo.^  I 
and  retinal  congestion  are  probably  due  to  the  convulsion.  The  J 
reflexes  are  affected.  The  pupil  is  almost  always  reactionless^  b  often  I 
narrow  at  the  onset,  and  usually  dilates  widely  in  the  second  stap;  I 
afterwards  it  may  osciUate;  the  pupils  are  sometimes  unequal  (20  I 
per  cent.,  F^r^).  The  tendon  and  skin  reflexes  are  w*eak  or  M  in  I 
complete  attacks  and  for  hours  afterw^ards,  whence  w^e  may  jotl|?eof  I 
the  severity  of  the  seizures.  The  temperature  is  usually  ct>ri<iidcrf«l  I 
normal,  but  may  be  elevated  2  or  3^.  In  the  urine,  Voisia  fouixl  I 
albumin  in  oO  per  cent.,  though  others  consider  it  infre<|uent.  The  1 
author  has  often  noted  transient  albuminuria  and  cylindruria  (granuUf  j 
casts)  after  marked  pa roxj^sms;  glycosuria  is  uncommon.  'I'he  loxicitj  I 
of  the  urine,  the  phosphates  and  the  nitrogen  are  iiicreftsed;  polyuria i*  J 
common  in  the  third  stage.    The  sweat  is  increased.  I 

Tjrpes  of  Epilepsy. — L  The  completely  developed  attack  Ufilff^  I 
gravior,  haul  or  grand  nml)  consists  of  (a)  the  classic  type  ',29  per  CfDt-j.  I 
as  above  described,  with  complete  loss  of  consciousness,  and  uaoc  I 
followed  by  clonic  convulsions;  or  (b)  the  well  dev^elopeil  but  ??lijrWy  I 
atypical  t>T>e  (19  per  cent-)*  in  which  all  the  components  of  <fl)  ***  | 
present  but  vary  somewhat;  for  instance,  the  spasm  may  not  ul^P 
be  generalized. 

2.  The  rudimentary  attack  (21  per  cent.)?  consists  of  loss  of  rfiR- 
sciousness,  plus  tonic  or  clonic  spasms,  but  not  lioth,  '^r' '  '^'**  j 
the  apoplectiform  casei?,  especially  the  senile  (arteriost  1  ^'  J 
the  forms  resembling  myoclonus;  the  cases  whi(*h  do  not  Uil  ^  I 
stumble  along  at  the  onset  (epilepsia  procursiva)  or  turn  <fpil«f^*  I 
rotatoria).  ,   I 

3,  The  third  form  is  the  aborthe  attack  (epilepsia  mitior,  fM  ^'  I 
31  per  cent.).  Its  importance  is  underestimated  by  the  profc^  I 
and  the  public;  two  main  t)T>es,  with  endless  variation*  are  di*^  I 
guished;  (a)  one  wnth  loss  of  consciousness  with  few  or  no  in«^  ■ 
signs,  and  (6)  motor  and  vasomotor  signs  with  no  Io^h  of  c(in*ri^  I 
ness,  or  very  slight  clouding  of  the  intellei't.  The  loss  of  €oasp0^  1 
ness  is  often  very  slight,  or  may  last  for  a  few  steooiidAt  so  tJsi*  *  I 
scarcely  perceptible  break  occurs  in  the  patient's  occupation.  «*J^i 
ing,  speaking,  playing  the  piano  or  a  game  of  canis;  it  ii»  descfibiJ'fl 
the  French  as  **abstivce/*  He  may  move  hi^  lips  inartinilildy  ^1 
there  is  slight  nystagmus,  a  chewing  or  swallowing  movemriit,  trtii^ 
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or  twitching  of  the  face,  monospasm,  or  vertigo.  In  children,  a  cry 
may  be  the  sole  symptom.  Some  patients  seem  to  fall  suddenly  asleep. 
Nothing,  or  everything,  may  be  remembered.  Aurse  are  very  common 
and  may  constitute  the  whole  attack,  which  aborts  without  loss  of 
consciousness  or  spasms.  Vasomotor  symptoms  are  very  common. 
Some  would  include  the  rudimentary  type  under  this  head. 

4.  The  psychical  equivalent  of  Sammt,  which  is  also  known  as  trans- 
formed or  larvated  epilepsy  or  the  epileptoid  condition  (Griesinger), 
is  often  mistaken.  Mental  symptoms  may  precede,  succeed,  alternate 
with  or  replace  the  ordinary  convulsive  type,  which  must  be  first 
recognized  to  establish  this  variety.  The  mental  changes  are  slight 
(petit  mat  inteUectuel)  or  marked  {grand  mal  intellectual)  and  include 
excitement,  emotional  outbursts,  narcolepsy,  incoherent  conceptions, 
amnestic  attacks  or  even  mania.  The  patient  may  act  like  an  hypno- 
tized subject;  he  may  take  sudden  long  journeys,  or  commit  assault, 
arson  or  murder,  whence  the  great  medico-legal  significance  of  this 
variety.  Milder  forms  are  said  to  occur,  as  sweats,  stupor  or  vacuity 
at  the  menstrual  epoch. 

The  Interparoxysmal  State. — If  the  patient  is  not  to  be  seen  during 
his  seizures,  evidences  of  epilepsy  should  be  looked  for  carefully.  Signs 
of  psychical  degeneration,  poor  differentiation  of  the  ear,  very  large, 
small  or  prominent  ears,  ha^matoma  of  the  ear,  deformed  teeth,  lips 
or  palate,  coloboma,  congenital  strabismus,  nystagmus,  small  eyes, 
irregular  pigmentation  of  the  iris,  deformed  genitals  or  fingers,  dis- 
orders of  speech  or  irregular  facial  innervation  may  indicate  heredi- 
tary taint.  Neurasthenic  symptoms  are  not  unusual.  The  expression 
is  often  dull.  When  idiocy  occurs  with  epilepsy  there  are  two  possi- 
bilities; first,  that  both  are  coordinate  results  of  a  common  cause,  or 
second,  that  early,  chronic  and  repeated  attacks  have  initiated  mental 
degeneration.  However,  many  brilliant  men  have  been  epileptics, 
as  Julius  Caesar,  Napoleon,  Carl  V,  Peter  the  Great,  St.  Paul,  Mo- 
hamed,  Petrarch  and  Rousseau.  The  importance  of  organic  disease 
of  the  heart,  lungs,  stomach,  and  kidney,  is  difficult  to  estimate.  It  is 
possible  that  the  future  study  of  metabolism  may  establish  the  auto- 
intoxication theory.  Epileptics  often  sweat  profusely,  are  usually 
constipated  and  frequently  become  obese  from  inordinate  eating  and 
from  the  bromide  treatment. 

Diagnosis. — The  diagnosis  concerns  the  convulsive  seizures  and 
the  abortive  types.  Similar  convulsions  occur  in  numerous  other  con- 
ditions and  must  first  be  excluded.  They  occur  in  (a)  organic  brain 
disease,  as  syphilis,  tumors,  vascular  lesions,  paretic  dementia,  multiple 
sclerosis,  and  infantile  cerebral  paralysis.  These  affections  may 
produce  generalized  or  Jacksonian  fits.  Jacksonian  epilepsy  is  more 
clonic  (from  cortical  irritation)  than  tonic  (due  to  infracortical  irrita- 
tion), is  often  associated  with  paresis  or  sensory  alteration,  occurs  less 
often  with  coma  unless  its  generalization  is  unusually  wide,  and  in  50  per 
cent,  of  cases  is  due  to  small  cortical  tumors.  Epilepsy  rarely  (E. 
tarda)  develops  after  thirty  years  of  age,  and  90  per  cent,  of  cases  which 
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occur  after  thirty, — excluding  alcoholism  and  uraemia, ^-are  sjphJr 
(Fournier,  H.  C.  Wood).    After  forty-five,  vascular  legions  arc  a  t€ 
common  cause.     In  some  cases  true  epilepsy  appears  to  fallow 
Jacksonian  type*     (fc)  Con\nilsions  may  occur  in  altered  conditions  ctf 
the  blood,  as  alcohol i^^im,    itrwmia    (eclamp.sia),    plumbism    or   druj 
poisonings,      (r)  Reflex  epilepsy  resuhs  from   dentition,   worms, 
digestive  disorders;    in  some  cases  genuine  epilepsy  seem^  to  fo 
the  reflex  form  (which  perhaps  is  epilepsy  in  itself)* 

Simulation  of  epilepsy  is  impossible.     In  the  complete  type" 
tongue  biting,  cry,  stertor  or  in  voluntaries  may  be  absent.    Scars  an: 
often  of  diagnostic  value.    Nocturnal  epilepsy  occurs  in  33  per  cent 
often  coming  on  when  the  patient  drops  off  to  sleep  or  on  awakenic 
in  the  morning;    it  easily  escapes  recognition  for  years,  but  the 
pression,  bitten  tongue,  ecchymoses  and  involuntary  evacuatioiks 
unmistakable. 

Differentiation  from  hysteria,  w^hich  is  usually  easy,  may  tie  difficult, 
indeed  the  two  affections  sometimes  co-exist;  the  follovving  table  b 
combined  from  Gowers  and  Biswanger: 


an:  ^ 

3 


Ep  ILEP9T, U 

IHMani  iixirfnng$:   few,  mental. 
,4tjra;      more     frequent »     momentary, 
oftenest  imilateral  or  epigastric, 

Cawte:  Qone, 

Onset:  always  sudden,  often  with  pallor^ 
cry  which  is  never  verbal  immediate 
falling  und  complete  uncoasrioiii^ness, 
with  rig:idity,  ett\ 


Tongus  bUing,  froliiing:  very  common* 

Compulsions:  generalized,  tonic  followed 
by  clonic  spasms,  very  rarely  tonic 
alone;  flexor  srpftstn  prtilomi nates. 


-Hysteria. 


f pupils  contract^l   at   on»et, 
ater, 


R^fima: 

immobile  (in  clonic 
pcrioii).  Tendon  and  skin  reflcxo* 
absent  during  and  after  attack. 

Invoiuntary  evacuations:    frequent. 

The  unnfi:  solids  always  increased, 
both  nitrogen  and  pijo«phat^. 

Temperaiurt:  sometimes  elevated.  2-3**. 

Coma:  complete. 

Duration  of  seizure:  very  abort. 

Fo4tt'parox^iifnal:  sensory  and  motor  ex- 
bm-  *•  ■  "■'■•moses^  absent  reflewa, 
nil  >%  with  no  memory 

o(  ,  ..    ,  .    t.nts. 


Frequent,  enootionaL 
Lef»    froQueot,    Ioii|^r«    biiaUni^ 
aura,  globus. 

Emotional, 

More  gnidiial,  rarely  with  pallor  Of  ^^ 
which  may  be  repealled  or  v«irbil,S  _ 
rccuras  later.  Rarely  bntflqutf  i»Dii*^. 
slower  and  far  \rm»  »*<iM.iiIi't<-  ujidc^^- 
sciousue^>  and  may  ^V^^ 

tion   or   pressiu^   ou  .  lu*^- 

ZOU0J«, 

Exceptional,  or  seemingly  purjwii^ 
Rigidity,  to  carry  ogi  »emi-itit«it5^ 

ul  '♦"' 

I.:,:,  .  »^\ 

teittH>r     ffl»l»- 

cerr/r,**  clo^^ 
etc, 

Pupds  usually  wid*  a«4   n»t^  <**f  1 
be    immobae.    \V         "    '     J^^^ 
So  mt*  t  in  J  i*j*     iio  r  k  -  MIM^^ 

Reflexes  not  abi-f  m  *ir  uiCJBi*"* 

Absent  or  mo«t  cxccptiunal. 

All  solids  dc.  it^^m*'^ 

iK'tween   en  -li»  r^ 

phates. 

Practically  never  j 

No  real  coiua. 

Longer,  peciinrnt,  rpfapninf^ 

Depreywiott,    fatiguv,    paio  in  1>^   » 

stomach,   ' '  ■«— «*« 

att4^ck 


i 
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The  most  difficult  forms  to  differentiate  are  petit  mal  and  trans- 
Formed  epilepsy,  in  which  the  history  or  observation  of  major  attacks 
is  important.  Petit  mal  may  be  confused  with  cardiac  syncope, 
lalwrinthine  vertigo,  etc. 

Ooiirse  and  Prognosis. — ^When  one  attack  has  occurred,  a  second 
may  be  expected  in  33  per  cent,  of  cases  in  less  than  one  month,  in 
33  per  cent,  in  from  one  to  twelve  months,  in  33  per  cent,  in  over  one 
^ear;  and  when  epilepsy  is  once  established,  daily  attacks  occur  in  10 
per  cent.,  in  50  per  cent,  they  occur  at  intervals  of  less  than  two  weeks, 
&nd  in  75  per  cent,  they  occur  at  intervals  of  less  than  one  month 
(Gowers).  The  mode  of  life,  stimulation,  excitement,  pregnancy,  and 
sexual  excesses  may  increase  their  frequency,  and  cessation  during 
Fevers  is  not  uncommon.  In  some,  though  fortunately  rare,  cases,  the 
attacks  occur  in  quick  succession  (statiLS  epUepticus,  Stat  de  mal),  as 
many  as  10  or  30  or  over  100  occurring  in  one  day.  In  one  case  2,500 
seizures  occurred  during  a  month;  the  stage  of  coma  may  last  from 
two  or  three  days  to  a  week,  with  a  temperature  of  105-7°  and  death 
then  results.  The  ovUook  (a)  cw  to  recovery  is  poor.  Five  to  10  per 
cent,  of  cases  may  recover  spontaneously  (Hufeland,  Dana,  Miiller). 
The  prospects  are  best  in  cases  which  begin  before  twenty,  in  males,  in 
cases  with  long  intervals,  and,  though  it  may  seem  strange,  in  hereditary 
forms.  After  two  years'  duration,  the  outlook  is  unfavorable.  (6) 
As  to  life,  the  prognosis  is  more  favorable.  A  few  cases  drown,  suflFo- 
cate  from  turning  on  the  face,  or  are  fatally  burned  during  the  seizure. 
Some  patients  die  during  the  insult  from  vascular  lesions  of  the  brain, 
or  less  often  from  heart  rupture,  respiratory  cramp,  oedema  of  the 
lungs  or  vomiting  into  the  larynx.  The  status  epilepticus  and  delirium 
tremens  are  dangerous.  Epileptics  frequently  become  tuberculous.  In 
10  per  cent,  dementia  occurs.  The  average  duration  of  life  is  probably 
shorter  than  normal.  Bodily  health  and  intellectual  vigor  may,  how- 
ever, be  remarkably  preserved.' 

Treatment. — l.  Treatment  of  Oause. — ^This  has  a  limited  scope. 
Syphilitic  epilepsy,  unless  due  to  a  gumma  or  to  the  secondary  anaemia, 
does  not  respond  to  antisyphilitic  remedies.  Avoidance  of  alcohol 
may  be  almost  curative  in  this  form.  Reflex  factors  should  be  removed. 
In  Sweden  epileptics  cannot  marry ;  50  per  cent,  of  hereditary  epileptics 
transmit  some  transformation  of  the  taint  to  their  offspring. 

2.  Hygienic  Therapy. — New  cases  in  children  should  receive  the 
general  care  outlined  under  the  other  neuroses.  Work  in  school  should 
be  limited  to  a  few  hours,  and  country  life  is  generally  preferable  to 
that  in  the  city.  For  very  poor  subjects,  institutional  treatment  is 
indicated.  Erb  uses  galvanization  through  the  head.  Most  neurolo- 
gists greatly  restrict  the  consumption  of  meat,  although  Gowers  allows 
it  once  or  twice  a  day.  Toulouse  and  Richet  withdraw  salt,  and  give 
a  milk  and  cereal  diet,  which  they  think  promotes  the  affinity  of  the 
bromides  for  the  brain  cells. 

3.  Bromide  Treatment. — This  was  introduced  by  Laycock  (1853), 
and  was  developed  by  Voisin.     The  bromides  act  directly  on  the 
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nervous  tissue;  they  depress  the  cortical  cells,  with  which  they  ur« 
ically  unite,  inhibit  reflex  action  in  the  brain  and  cord^  and  le^ 
centripetal  conduction.  Utiioward  s^mplom^  mat/  result  even  wUm 
iherapeittic  limits.  Intellection  may  be  dulled  and  muscular  depr^ 
sion  occur,  hut  these  may  often  he  counteracted  by  mI  *  'nitH 
of  coffee;    the  frequent  stomach  symptoms  can   be  a\<  y  fm 

dilution  of  the  bromide  in  water;  diarrhrra,  which  resuh.%  e-'*j*eaaj 
from  potassium  bromide,  is  relieved  by  opium  if  marked,  or  if  le^SJ,  J 
salicylate  of  binnnith  and  beta-naphthol,  aa  gr  x,  after  meals;  to  I 
elimination  by  the  skin,  acne  is  common,  which  is  lessened  or  ri*mi>v-J 
by  giving  large  quantities  of  water  and  small  doses  of  arsenic,  am]  1 
washing  the  skin  with  green  soap.  Relladonna  in  small  do^i^H 
modify  the  respiratory  catarrh  or  salivation.  The  anaphroAH 
effects  cannot  be  prevented.  In  some  individuals  there  are  ffMirf'J 
idiosifneraitieSf  as  mental  excitement,  hallucination?^  'VH 

(**bronjide  cachexia'')  with  lessened  physiological  i»  ^'^4 

diseases.  7'oxic  symptoms  may  be  acuiCf  resembling  those  of  par»*tKr  j 
dementia,  but  more  commonly  are  chronic;  chronic  btomtMrn  \^  vm^\ 
likely  to  develop  in  those  with  weak  digestion  or  circulation  ami  wIm]"  | 
the  clrug  is  given  carelessly  for  a  long  time,  because  its  elimination  t*  I 
slow.  In  the  former,  hydrotherapy,  massage  and  tunics  lihouW  1*^1 
used  as  preliminary  or  concomitant  measures.  Cardiac  ^^i»pt*>ro*| 
are  due  almost  wholly  to  the  potassium  salt,  but  especial  careiiitbf  w*| 
of  all  bromides  is  indicatetl  in  cases  of  senile  epilepsy  ( niycK-anlitiM 
arteriosclerosis,  endocarditis)  or  of  great  nutritive  exhau!iti<>n>  "^  ] 
which ,  coiJibination  \\Tth  digitahs  or  strychnia  is  indicateil.  In  broJn^'*®  i 
the  reflexes  are  decreased,  particularly  the  pharyngeal  reflfi^  "'^^1 
Englehardt  has  shown  that  it  is  weak  in  17  per  cenl.  at*'  '  ti  'J^ 
per  cent,  of  normal  individuals,  whence  Ziehen  watcli^  ^^f** 

reflex,  which  is  never  normally  absent.    In  advanced  brfunLsm  til 
low  temperature,   bronzed   skin,  vasomotor  relaxation »  Mtmt 
apathy,  paralytic  speech,  muscular  relaxation,  ataxia,  tremor,  fc^iW**! 
ore,  anorexia,  slow  respiration  (the  usual  cause  of  ih     "  '  '("trt,! 

abolition  of  sensation  in  the  skin  and  mucous  men  '^f   . 

reflexes,  and  decrease  or  suppression  of  urine.  The  drug  thempeiiiK]*'*? 
unites  with  the  nerve  cell  and  depresses  its  activity  and  meiibnlisiw^ 
and  toxicologically  it  causes  its  degeneration  or  atrophy.  The  *'^ 
must  be  us€*d  for  months  or  years,  and  the  symptoms  above  enuw^ 
ated  must  be  watched  for;  it  seems  that  epileptics  have  a  cff^*!" 
tolerance  for  bromides,  which  Voisin  considered!  almoiit  as  a  foo<l"*| 
this  affection. 

Rejt lilts. — Gowers  noted  immediate  relief  in  43  per  cent.,  iiOp*^| 
ment  in  a  short  time  in  47  per  cent.,  and  no  effect  in  10  per  c***^ 
his  cases.     He  gives  a  dram  a  day   of  the  potassium  ^^ih    f^  ^' 
years,  for  he  finds  that   larger  doses  are  no  more  ^ 
nocturnal  epilepsy  a  large  dose  should  be  given  at  beil-tir^r 
results  were:    cessation  of  attacks  in  23  jier  cent,,  notable  Jc 
40  per  cent.,  no  great  effect  in  26  per  cent.,  no  cflcrt  in  10  p<T< 
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Charcot's  method  was  to  give  a  daily  dose  of  one  dram,  which  was 
gradually  increased  to  nearly  two,  and  was  then  slowly  decreased  to 
the  original  amount.  Erlenmeyer's  formula  is  extensively  used,  and 
gives  the  best  results  (sodium  and  potassium  bromide  each  two  parts, 
and  ammon.  bromide  one  part).  The  best  results  are  obtained  in 
cases  which  are  treated  early  in  their  course  and  early  in  life,  and  in 
those  in  which  there  are  long  intervals  between  attacks.  Opium, 
belladonna,  nitroglycerine,  digitalis  and  chloral  are  of  but  secondary 
importance,  although  with  special  symptoms  they  may  reinforce  the 
bromides.  Nitroglycerine  may  be  useful  in  petit  mal.  Children 
tolerate  large  doses  of  bromides  (as  well  as  of  mercury,  belladonna  and 
arsenic). 

4.  Treatment  of  the  Attack. — This  is  confined  to  cases  in  which 
aurse  are  present.  The  patient  is  placed  on  the  bed  or  ground  to  avoid 
injury,  and  a  towel  inserted  between  the  teeth  to  prevent  biting  of  the 
tongue.  Compression  or  manipulation  of  the  limb  in  which  the  aura 
is  felt  may  in  a  few  instances  avert  the  spasm.  Charcot  placed  an  ice- 
bag  over  the  head  and  one  over  the  heart.  Inhalations  of  amyl  nitrite, 
ether  or  chloroform  are  sometimes  beneficial. 

5.  Surgical  Indications  in  Traumatic  Epilepsy  ( Jacksonian  or  general- 
ized).— Biswanger's  conclusions  are  (a)  that  results  are  disappointing; 
only  a  small  percentage  of  cases  actually  recover;  operation  is  indicated 
(6)  when  convulsions  emanate  from  a  small  cortical  focus;  (c)  when 
the  convulsions  are  of  a  type  intermediate  between  the  Jacksonian  and 
generalized  form;  (d)  when,  with  generalized  convulsions,  there  is  a 
suggestive  scar,  bone  defect  or  localized  tenderness  on  percussion;  (e) 
since  the  internal  lesion  does  not  always  correspond  with  the  external 
scar,  the  site  of  trephining  should  be  governed  by  focal  symptoms, 
motor  or  sensory  aurse,  or  '*  exhaustion  "  signs;  (/)  cysts,  tumors,  bone, 
membrane  or  scars  may  be  removed,  but  not  the  cortex  (as  recom- 
mended by  Horsley) ;  (g)  operation  must  be  followed  by  the  bromide 
treatment;   (h)  operation  is  contra-indicated  in  ordinary  epilepsy. 


INFANTILE  CONVULSIONS. 

In  young  children  the  nervous  tissues  are  incompletely  developed, 
many  axis  cylinders  are  not  yet  clothed  with  myelin  sheaths,  and  the 
lower  dominate  the  upper  segments,  thus  predisposing  the  child  to 
disproportionate  nervous  reaction. 

Etiology. — (a)  Rickets  as  a  cause  was  especially  emphasized  by  Wm. 
Jenner.  Many  cases  of  carpopedal  spasm,  tetany  and  laryngismus 
stridulus  have  a  rhachitic  basis;  this  form  occurs  in  infants  between 
the  eighth  and  twenth-fourth  months  of  life,  is  likely  to  recur,  and  dis- 
appears after  the  second  year,  (b)  Reflex  spasms  may  be  caused  by 
peripheral  irritation,  as  from  dentition  and  worms,  though  the 
importance  of  reflex  irritation  has  been  greatly  overestimated; 
gastro-intestinal  irritation  or  auto-intoxication,  phimosis,  and  otitis 
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media,  are  possible  causes,    (c)  They  may  be  due  to  ^astro-inUstir^ 
intoxieation,  which  results  in  debility,  malnutrition   or  a  "hvdref^ 
cephaloid**  condition  (^larshall  Hall),  which  has  been  descril>ed  hIkj^^ 
under  various  captions  and  is  usually  of  most  serious  import.     {C^^ 
Nervom  afftctwns^  trauma  during  delivery,  meningitis,  tumor,  sini 
thrombosis,  severe  coughing,  acute  encephalitis  (cerebral  hemiplegias 
.  or  acute  poliomyelitis,  are  etiological  factors,    (e)  They  may  re-sult  froo 
^  acute    mjeciions,    as   scarlatina,    measles,   or    pneumonia,   in    whici 
convulsions  and  vomiting  rather  replace  the   chill    which   \s  mot 
common  in  adults.     (/)  Genuine  epilepsy  may  begin  in  early  life;   1!^ 
per  cent.,  according  to  Gowers,  and  40  per  cent.,  according  to  Osle 
occurs  10  the  first  three  years  of  life, 

S3^nptoma. — The  symptoms  resemble  those  of  epilepsy  lq  ino^t 
its  phases,  but  they  are,  however,  less  developed  in  the  echunpaia  tn 
children.     It  usually  begins  in  the  hands,  and  the  seizure  is  partia 
tonic,  intermittent,  and  carpopedal  rather  than  generalized*   Screamin  , 
and  grinding  of  the  teet  h  may  occur.    The  laryngeal  spasm  has  alrwuL^^ 
been  described  under  affections  of  the  vagus. 

Treatment, — The  occurrence  of  the  conimlsion  is  the  first  iudicatia^.  st 
for  treatment,  and  shoulti  be  met  symptomatica! ly  by  inhalations* 
chloroform  or  nitrite  of  amyl,  followed  by  grs.  vtox  of  chloral,  and  ^sm 
of  bromide  by  rectum.    The  bromide  should  be  given  for  several  «l-v 
for  its  effects  are  cumulative  rather  than  immediate.     Opiates  •^b«*i  ■ 
generally  be  avoided  in  children  under  five  years,  especially  in  nuraliop*: 
if  given  to  them  at  all  the  dosage  should  be  one-half  the  i\<>  -iiii|f 

to  the  role  of  age,  /.  e.,  V*i  of  the  adult  ilose  in  a  cliild  of  one  <**' 

of  ,S  of  the  adult  ilose.    Opiates  should  not  be  used  in  weak  or  maiinit^** 
infants.    The  hot  bath  is  of  httle  service. 

The  cause  is  then  determined  and  treated,  as  (o)  the  rickets,  aoJ  '^' 
the  peripheral  irritation;  lancing  of  the  teeth  is  practiced  less  iJw 
less;  (c)  in  gastro-intestinal  intoxication  the  stomach  shouM  ^  ' 
emptied  by  ipecac  or  by  means  of  the  stomach  tube;  lavage  of  ^'* 
bowel  is  indicated  in  acute  cases  and  stimulants  should  be  givrn  J" 
cases  of  some  standing,  (rf)  The  bromides  should  be  ailministrff*!  *^ 
in  epilepsy. 

CHOREA  AND  CHOREIFORM  AFFECTIONS 


The  name  is  given  to  several  convulsive  maladies,     riioffa,  *jt  ''' 
Vitus  dance,  known  to  Paracelsus,  was  endemic  in  th»  ngt'^  *^'' 


is   now  often   known   as  chorea  major;    it  was  hy 


j)i>»r 


,bi^ 


epilepsy.  Chorea  in  its  usually  accepted  .sense  wait  d«icfjtied  k! 
Sydenham  and  is  known  as  Sydenham's  chorea,  cbof«a  iiiiaiir«  ^ 
infective  chorea. 

Definition. — Sydenham*s  chorea  is  (a)  a  neuro-^is  of  late  childhow* 
(6)  it  is  characterized  by  subacute  onset,  limited  duration  nruX  itsii^Hs. 
recovery;    (c)  it  is  probably  cortical  in  looilization,  as 
by  involuntary  irregular  spasmodic  movements,  and   ir; 
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coordination  on  voluntary  e£Ports;  (/)  it  is  always  associated  with 
me  psychical  weakness,  irritability  or  alteration  in  character  and 
)  is  frequently  associated  with  rheumatism  and  (k)  endocarditis. 
Etiology. — (a)  Age:  80  per  cent,  of  cases  occur  in  persons  between 
e  fifth  and  fifteenth  years ;  90  per  cent,  in  those  between  the  fifth  and 
^entieth  years;  it  is  most  frequent  at  the  sixth  and  seventh  year  of  life, 
at  puberty.  (6)  Sex :  Seventy  per  cent,  of  cases  are  in  girls  (Gowers, 
sler).  (c)  Rheumaiism  has  been  considered  a  cause  since  Bright's 
ne  and  this  theory  has  been  established  especially  by  English  writers. 
tie  French  writers  probably  overestimate  its  importance,  and  the 
ermans  apparently  underestimate  it.  Rheumatism  is  a  factor  in  at 
ist  20  to  25  per  cent.  (Hughes  and  S^e) ;  some  consider  it  causal  in 
•  or  even  70  per  cent,  of  cases.  Endocarditis y  rheumaiism  and  chorea 
e  too  frequently  associated  to  escape  serious  attention.  Rheum- 
ism  occurs  mostly  before  the  chorea,  but  in  4  per  cent,  of  cases 
>  the  two  occur  simultaneously.    Their  association  is  most  frequent 

the  young,  but  their  exact  relation  cannot  be  established  until  the 
»use  of  rheumatism  is  known.  Rheumatism,  endocarditis  and  chorea 
•e  probably  correlated,  i.  e.,  are  due  to  a  common  virus,  (d)  Other 
vie  infections  are  causes  in  43  per  cent,  of  cases  (Neumann).  Chorea 
-s  been  observed  after  gonorrhoea,  puerperal  fever,  sepsis,  pertussis, 
easles,  typhoid,  etc.  (e)  Pregnancy  is  a  predisposing  cause  in  women, 
xticularly  before  the  twenty-fifth  year.  Chorea  occurs  in  the  first 
ree  months,  especially  in  first  pregnancies  and  is  most  severe  in 
curacter.  It  rarely  occurs  postpartum.  Giles  de  la  Tourette  justly 
Ids  that  many  cases  classified  as  chorea  are  really  hysteria.  (/) 
ewrofoihic  heredity  is  observed  in  16  per  cent,  of  choreic  subjects, 
iich  probably  explains  its  frequency  in  Hebrews.  This  factor  has 
emingly  been  overestimated,  {g)  Other  causes  are  sometimes 
►erative,  as  fright,  trauma,  and  reflex  irritation  from  nasal  or  digestive 
sease,  as  worms.  It  occurs  in  the  lower  classes,  is  sometimes  due  to 
doform  or  mercurial  poisoning,  apparently  occurs  when  the  baro- 
meter is  low,  and  is  influenced  by  the  poor  hygiene,  excitement, 
^bition  and  competition  of  the  school-room;  this  is  called  the 
^hool-made  chorea"  by  Sturges. 

Pathology  and  Pathogenesis. — ^^Fhe  disease  is  a  provisional  neurosis, 
Cice  no  constant  pathological  findings  exist.  The  following  changes 
^ve  been  recorded;   hypersemia,  exudation  about  the  arteries,  areas 

softening,  punctate  hemorrhages,  round  hyaline  bodies  in  the  peri- 
•acular  lymph  sheaths  (Flechsig,  Wollenherg,  Jakomenko),  and 
belling  and  turbidity  of  the  large  pyramidal  cells  of  the  cortex  (Tur- 
5r);  but  none  of  these  are  characteristic  or  constant.  In  fatal  cases 
^docarditis  is  the  most  frequent  finding  ^90  per  cent.  C^.sler,  94  per 
int.  Sturges),  and  Osier  notes  that  its  frequenrv  i>  greater  even  than 
^rheumatism.  Kirke's  theory  of  cerebral  embolism  has  been  rather 
enerally  abandoned.  The  bacteriological  findings  are  negative  or 
inflicting.     It  is  probable  that  the  irritation,  whether  the  result  of 
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exhaustion  or  of  toxseoiia,  is  either  cortical  or  in  the  basal  g»"|?'i«» 
which  are  closely  connected  w^th  the  cortex  or  subcortex. 

Symptoms* — 1,  Onset. — Prodromes  are  infrequent,  but  somdime* 
there  is  a  siihaeute  oiLset,  with  irritability,  restlessne.sSjiii 
turbed  sleep,  headache,  anorexia*  rheumatic  pains  or  sen- 
The  affection  usually  begins  with  motor  disturbance,  in  the  form  of 
invohintary  movements  and  incoordinate  voluntary  mavtmrnif;  th* 
latter  are  often  misunderstood  and  punished,  for  the  child  cannut  ol 
still,  or  breaks  or  drops  things. 

2.  Chorea  Movements. — These  are  involuntary^  althaugb  thcv  rnnj 
seem  voluntary,  as  the  thrusting  out  of  the  tongue  or  the  rearhiiijr ''f 
the  arm  at  an  object.  They  are  **  irregular  in  time,  charader  ami 
degree,**  are  often  long,  are  not  usually  attended  by  fatigvje  or  paiJit 
are  incomplete  and  without  motive,  are  increased  by  atlrntinn  WiniT 
dravin  to  them  and  by  excitement  and  almost  always  cease  duriuiyslrrp. 
They  usually  begin  in  the  arms,  and  later  extenrl  to  the  fuce  and  lep- 
Chorea  very  often  begins  on  one  side,  espe<'ially  the  ri;  "  I'tit 

extends  to  the  other  side  but  sometimes  remains  unii  *'**" 

chorea);  both  sides,  however,  are  always  involved  to  some  extent.  T^ 
face  is  contorted  with  varying  expressions,  now  grimaces  of  ngw^ 
motiveless  smiles;  this  is  the  faciei  ch^yreatira  of  Sachs.  'ITie  evc^nw* 
are  disturbed  especially  when  attempts  are  made  lo  fix  tlirro,  tod 
diplopia  is  not  uncommon.  The  pupils  are  often  wide  ami  ^nd 
slowly.  Tuekwetl  describes  a  case  in  which  the  teeth  were  hrokrn- 
The  author  recently  saw  with  Dr.  Halbert  a  similar  instance  in  which 
many  of  the  teeth  were  broken.  Speech  is  involve*!  in  25  peTCtnt*« 
cases;  this  is  due  rather  to  ihfficult  articulation  by  the  tongue  anJ  Bp 
than  to  phonation.  Speech  is  quicker  than  normal,  like  the  inoTCnMSit* 
of  the  arm,  and  may  be  aggravated  by  irregular  movirmcnts  (rf  *"* 
glottis  and  respiratory  muscles,  resulting  in  panting,  irregular  iwspf' 
ation  or  expinition  or  sobbing  sounds  in  which  the  diaphingm  f*'*^ 
pates.  Aphasia  is  less  frequent.  The  arniJi  are  moM  involvtd;  tlKj  »^ 
flexed,  extended,  pronated  and  supinated  in  tireleiW  socc«»^ 
Bouillaud  spoke  of  the  movements  as  muscular  insanity  (WW  «•••* 
cnlaire).  The  trunk  is  sometimes  involved  in  light  ci^bcs^  mbA  SsOil^ 
so  in  the  .severe  tj'pes.  The  movements  are  sometim<»  :io  iTofcoti^ 
throw  the  patient  out  of  bed.  The  legs  are  usually  much  less  in»t>l^* 
there  is  a  zig-zag  gait,  and  walking  may  be  imposwsible.  Beadefl  li*'*' 
chorea,  other  irregularities  are  at  times  encountered,  *s  mooodii''^ 
chorea  paraplegica,  or  chorea  alternans.  The  mwicviar  pww  ^^ 
endurance  are  often  said  to  l^e  normal.  Some  writer*,  md\^*BefilK^ 
insist  that  paresis  is  no  part  of  chorea,  but  Gowers  and  Orfer  sp«»^7 
marked  muscular  weakness*  Two  forms  are  distinguished:  («)  |»**^ 
with  chorea,  in  which  the  muscular  power  is  reduced,  as  in  tlte  i^ 
case,  and  (b)  limp  or  paral}^ic  chorea  (Todd,  West,  and  thcch^^ 
molle  of  French  writers).  The  paresis  may  be  of  the  mono-,  pw  **^ 
heniiptegic  type. 
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3,  PBycMcal  Changes. — These  are  constanti  and  resemble  an  acute 
cerebral  neiirastbenia  in  the  undue  irritabiHty  and  rf*ady  fatigue 
which  are  manifested.  The  subject  is  wilful,  forgetful,  emotional, 
irritable,  unable  to  concentrate  the  attention  or  to  remember  perfectly* 
Marked  alteration  iu  addititm  to  these  changes  may  occur,  as  com- 
plications, viz,,  dehrium,  mania,  melancholia  or  hallucinations; 
chorea  iru^anien^  has  a  most  unfavorable  prognosis.  Combination  with 
hysteria  is  frequent,  witli  epilepsy  infret|nent,  Hugldings  Jackson 
found  paroxysuud  headache  in  90  per  cent,  of  cases, 

i.  Sensation. — Sensation  is  usually  normal.  Tenderness  over  the 
spine  and  peripheral  nerves  is  not  common,  though  S.  Wier  Mitchell 
and  Triboulet  tlestTiljed  a  painful  chorea.  Occasionally  there  is  a 
tingling  seusatiou  and  numbness.  Blocq  and  others  have  insisted 
that  sensory  aheration  is  referable  to  hysteria,  but  Triboulet  finds  that 
there  is  usually  some  reduction  of  sensation, 

5.  The  Reflexes.^Thcse  are  difficult  to  study,  and  are  often  said  to 
be  normal.  They  are  normal  in  50  per  cent.,  and  decreased  or  absent 
in  50  per  cent.,  although  JotFroy  usually  found  the  patellars  decreased 
or  absent,  and  Oddo  found  the  tendon  reflexes  (a)  rarely  increased, 
(6)  normal  in  light  cases  only,  and  (c)  as  a  rule  decreased  or  absent 
(absent  on  one  side  in  SO  per  cent.,  on  both  sides  in  50  per  cent.). 
The  bladder  and  rectum  are  usually  normal  save  in  the  severest  forms, 

6.  Electrical  Reactions,— The  electrical  reaction  and  mechanical  irri- 
tability of  the  muscles  are  with  few  exceptions  unaltered. 

7.  The  Heart. — Irregularity  is  common,  and  is  often  due  to  irregu- 
larity in  breathing  (pseudo-arrhythmia).  A  slight  increase  in  rate  is 
due  to  the  general  neurosis.  It  has  l>een  claimed  that  chorea  may 
affect  the  ''muscles  of  organic  life**:  Ollivier,  Roger  and  Simon  have 
written  of  cardiac  chorea,  which  probably  does  not  exist*  Functional 
jfturmuTJi  are  frequent,  especially  iu  thin  nervous  children,  from  the 
altered  condition  of  the  blood,  the  toxamiia^  and  increased  cardiac  rate. 
They  may  be  confused  with  incipient  endocarditis.  Great  conser- 
vatism must  be  exercised  in  their  prognosis  and  diagnosis  (see  Diag- 
nosis OF  Mitral  Insufficiency), 

Endocardium  has  been  mentioned  in  the  definition  of  the  disease 
and  its  causation  and  pathology  (90  to  94  per  cent,  of  fatal  cases).  It 
was  found  in  66  per  cent,  of  Osier's  cases  without  rheumatism.  It  is 
rarely  malignant,  but  may  produce  embolism.  Mitral  lesions^  especi- 
ally insufficiency,  are  the  most  common  form.  The  importance  of 
latent  endocarditis,  /.e.,  without  clinical  symptoms,  has  been  empha- 
sized by  Osier,  Oxley  and  Grosse.  Pericarditis  is  not  frequent,  though 
it  is  found  in  20  or  even  26  per  cent,  of  cases,  in  certain  statistics. 
Heart  disease  is  found  in  50  per  cent,  of  cases  in  which  there  have  been 
two  attacks  of  chorea,  and  in  100  per  cent,  of  those  having  over  three, 

8.  The  Skin. — Herpetic  eruptions  and  pigmentation  result  from 
medication  by  arsenic.  Urticaria,  erythema  nodosum  and  purpura 
are  sometimes  observed,  as  well  as  the  rheumatic  nodes  first  described 
by  ilaynet  and  later  by  Barlow  and  Warner. 
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9.  General  Symptoms. — Emaciation  occurs  chiefly  in  the  .^verer 
types.  The  urea  and  phosphates  are  often  increaMefl.  Albuminurii 
is  rare,  except  as  a  result  of  renal  emljulisin.  The  tetiiptTttturt*  i^  not 
often  elevate*!,  save  from  eanliac  and  other  complications;  v\m  m 
chorea  insaniens  it  rarely  passes  102*^* 

Course  and  Pro^osis* — The  average  course  of  mild  cas&  h  fwD 
six  to  ten  weeks,  and  six  weeks  to  six  months  is  the  average  darationof 
all  varieties.  In  very  rare  instances  the  dise-ase  may  last  ^ix  {Gowm^ 
or  even  sixty  years  (Meldner).  Three  main  types  are  dijstingfuajshttl: 
(a)  The  mild  type,  in  which  the  patient  is  nervous,  irritable,  lits  bf 
slight  choreic  movements  and  is  often  dyspeptic  and  sometime 
anjcmic;    {h)  the  aevere  form  in  which  the  spasmodic  ni«    -  Afi* 

severe  and  general;    (r)  the  maniacal  type  (chorea  insani*  iii^ 

most  often  observed  in  adult  or  pregnant  women,  and  soraetimri*  it 
puberty.  The  movements  are  incessant  and  extreme,  and  are  oft(fa 
associated  with  fever, constant  insomnia  and  great  psychical  di^tiirii^ocf* 
As  a  rule,  the  shorter  the  duration  the  more  intense  are  tl:  ftkv 

The  tendency  to  recurrence  was  noted  by  Sydenham.  H<  ,  ""''^^ 
in  25  to  33  per  cent,  of  cases*  One  year  is  the  average  intenrat,  und 
when  there  is  no  recurrence  within  one  and  one-half  years,  it  in  probtl*^ 
that  none  will  be  observed  (Gowers).  Germain  S<^  held  that  irltp***-^ 
were  most  likely  to  occur  at  the  sixty- ninth  day.  Recovery  is  \ht  fulf; 
the  mortality  averages  between  2  and  3  per  cent.  Tw^enty  10  25^1 
cent,  of  pregnant  cases  die.  Fatality  is  greatest  at  the  age  of  palwrrty  whI 
in  adults.  As  Charcot  remarket^  death  occurs  less  often  fnun  rompli- 
cations.  as  endocarditis,  than  from  toxaemia,  fever,  mental  cban^» 
emaciation,  delirium,  and  coma.  In  all  cases  rise  of  tenifjenituT?  «  i 
obstinate  insomnia  is  ominous.  Though  the  immediate  outlook  tf 
not  influenced  by  endocarditis,  it  is  a  most  important  feature  in  ^^ 
ultimate  prognosis  of  a  complete  recovery.     Intercf^'  '    rr$  tOMj 

dissipate  the  spasms.    While  complete  recovery  is  gv  :  \pect«»* 

in  rare  instances  distinct  psychical  changes  {»Tolly )  or  permaneat  ch«>t>ct  i 
may  remain  (i\*.),  | 

Diagnosis* — Recognition  of  the  disease  is  usually  most  easy,  ^(**' 
<»ne  has  seen  a  typical  case,  and  when  one  be^rs  in  niitid  the  coacfp*w>**  i 
(definition,  q.ih)  of  the  disease.  ' 

Differentiation. — Simple  tremor  or  the  intention  tremor  of  w^}' 
tiple  sclerosis  is  e^isily  separable.  The  hemichorea  of  hemipt'^ 
(see  Diagnosis  of  Cerebral  Hemorrhage)  or  the  bilaieml  chfl^ 
of  ijijantile  crrehral  paralysi^H  {q,  ^^)  is  easily  tlistiriL'^  »'  lii^W*^? 

and  course.    Friedreich's  ataxia  is  different iated  i»  .    rnfjCiil*^' 

inc*o6rdinate  movements,  nystagmus,  its  frequent  family  iticiiwc^* 
the  scoliosis,  talipes  and  slow,  scanning  speech.  Hysfr- '  - '  *^*iffii  (^ J 
called)  is  rhythmic^  more  regular  and  frequendy  [i 
(** elect ricari  movements,  as  bowing  or  salaaming,  n«*ddiu|e  the  li«J* 
etc*  Chorea  major  is  easily  distinguished.  Chorea  in  tbe 
sense  is  chieflv  of  historical  interest  j  it  was  a  ptandeiuic  or  <  ^ 
hysieri4i  provoked  by  religious  excitement.    Its  vietim-i$  xomAc  pil 
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ages  to  the  shrine  of  St.  Vitus  whence  the  name  of  the  disease.  Simi- 
lar outbreaks  occurred  in  Kentucky  among  the  early  settlers.  This 
form  closely  resembles  the  saltatoric  spasm  described  by  Bamberger 
in  1859,  in  which  the  legs  contract  on  attempting  to  stand,  causing 
jumping  or  springing  movements.  It  may  be  transitory,  or  may  last 
for  years,  and  occurs  chiefly  in  neurotics.  Beard  and  Thornton,  quoted 
by  Osier,  have  described  a  similar  neurosis  which  was  endemic  in 
Canada  among  the  ** jumping  Frenchmen."  The  **holy  rollers,"  and 
jumpers  of  Russia  and  Java  probably  come  under  this  head,  or  under 
impulsive  tic  (v.i,), 

Huntingdon's  chorea  has  no  connection  with  Sydenham's  type. 
Chronic  chorea  comprises  two  forms:  (a)  The  senile  form,  in  which 
the  mind  is  less  involved,  the  course  more  benign  than  in  (b)  the 
hereditary  form  of  Huntingdon.  Although  it  was  described  by  Walters 
(1842)  and  Lyons  (1863),  Huntingdon  in  1872  brought  out  the  cardinal 
features  of  the  disease  as  observed  on  Ijong  Island.  These  are  (i)  the 
late  and  gradual  onset  after  the  thirtieth  year,  more  marked  in  males 
than  in  females;  (ii)  its  hereditary  character,  sometimes  involving  25 
or  50  per  cent,  of  the  family,  sometimes  skipping  generations/  or  lasting 
for  generations  or  even  for  two  centuries  in  a  family  (Osborn) ;  (iii)  its 
progressive  character,  and  (iv)  the  resulting  mental  degeneration,  end- 
ing in  slow  dementia,  often  with  epileptiform  attacks  or  suicidal 
tendencies.  The  precise  pathology  of  Huntingdon's  type  is  not  known. 
Pachymeningitis,  hsematoma  of  the  dura,  or  less  often  chronic  encephalo- 
meningitis,  vascular  disease  and  atrophy  of  the  convolutions  have  been 
present  in  the  isolated  autopsies  made.  The  etiology  is  unknown. 
Clinically  it  is  characterized  by  irregular  movements,  which  usually 
begin  in  the  hands,  are  somewhat  controlled  by  voluntary  effort,  and 
are  more  irregular,  incoordinate  and  slow  than  in  acute  chorea.  Slow 
spasmodic  facial  contortions  are  observed,  and  the  speech  becomes 
first  slow  and  hesitating,  and  later  quite  indistinct.  The  gait  is  un- 
steady and  swaying.  Writing  is  interfered  with,  the  reflexes  are 
moderately  increased,  sensation  is  normal  save  that  the  muscular  sense 
is  somewhat  blunted,  and  dementia  develops.  The  disease  is  incurable, 
although  somewhat  benefited  by  opium  and  bromides. 

Tic  must  be  differentiated.  The  term  is  now  used  to  designate  an 
"habitual,  conscious,  convulsive  movement  resulting  in  the  involuntary 
contraction  of  one  or  more  muscles,  abruptly  reproducing  some  reflex 
or  automatic  action  of  every-day  lif e "  (G.  Guinon).  There  are  two 
forms. 

(a)  In  simple  tic,  (i)  localized  spasm,  habit  spasm,  or  habit  chorea, 
which  is  said  by  S.  Wier  Mitchell  to  occur  in  girls  between  seven  and 
fourteen  years  of  age,  may  result  from  lesions  of  the  nose  or  throat  or 
possibly  from  eye-strain,  and  includes  movements  such  as  winking, 
drawing  of  the  mouth,  sniffing,  shaking  the  head,  and  shrugging  the 
shoulders.  It  usually  ceases,  but  may  last  into  adult  life,  and  the 
"child's  attention  should  not  be  drawn  to  the  movements,"  although 
the  writer  believes   that  judicious   reminders  and  discipline  inhibit 
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these   habits.     .Vrsenic  may  be  beneficial,     (ii)  The    elecirk  t% 
{Henoch  and  Bergeron)  consists  of  short,  lightning-like  contmctioo 
in  special  muscles,  as  those  of  the  neck  or  shoulders,  as  though  * 
muscles   were  electrically  stimulated,     (iii)    DxibinVs  dUeuse  {lS40j| 
consists  of  contractions  of  the  arms  and  legs,  followed  by  hypencstherift 
pain  10  the  head  and  back,  muscular  atrophy,  paresis  and  sometiiD«^ 
fever  and   convulsions.     It  is  endemic  in   Lombardy,  its  cause 
unknown,  and  it  is  usually  fatal  from  apoplexy  or  eomii.     (iv)  ?« 
jnifoclonu^  multiplex,  or  mijoc Ionia ^  which  was  described  by  Frie 
in  1S81,  is  an  ail'ection  of  sudden  onset,  with  symmetrical,  involmatarr^ 
arriiythmic,  quick,  clonic  contractions  of  the  upper  parts  of  the  *ra*'*» 
legs  and  trunk,  sometimes  of  the  face  and  tongue,  and  occurs  witboutj 
loss  of  consciousness.     The  contractions  number  from  10  to  150 1 
minute,  and  may  terminate  in  a  tetanic  contraction.     It  affects  m\^ 
adults  chiefly  (75  per  cent.)  and  follows  mental  or  emotional  ftgiti 
so  that  some  would  classify  it  under  hysteria.    The  myotatic  iirib 
and  reflexes  are  increased,  the  mind  is  usually  normal^  alihougbi 
times  fixed  ideas  are  observed,  hiccough  is  occasional  from  involfwo^'i 
of  the  glottis  or  diaphragm,  voluntary  movement  is  decreased  or  «>m^-| 
times  arrested,  there  are  no  sensory  symptoms  and  the  outlook 
usually  good,  although  the  course  may  be  long  and  relapsing.    Trwl*  I 
ment  consists  of  administration  of  voltaic  electricity,  nervines  and  !»'*"  | 
mides.     The  family  form,  described  by  Un verricht,  with  epilepsy  ^Jf* 
spasms  of  the  tongue,  and  deglutition,  is  probably  a  subtype  of  hew''* 
tary  chorea, 

C.  Oddo  gives  the  following  general  differentiation  between 
Tic  and  CborE4* 


Fom  of  movement:  pHeudo-intentioiml . 
with  repetition. 

Rhythm:     rhjrthmic.     brusque,    short, 
synchroEuatic. 


WiU:  Buspencb  mov(*ment>s. 

iece%mfy 
served;    nortual  tendon  reflexes  and 


AccBMiory  tignit:    muscular  powt^r  pre- 
nc        '         ' 
sensation . 


Etiologjf:    hereditary  de^neration. 


IiicoOrdinfttion  Jtnd  ffreat  fiiiiWl* 
Arrliythmk,  slow,  not 

No  action. 

Myairtbenia;     modifif^l 
neiuMition. 

Neuropttthio  t^uxdeoey 


(6)    Tic  tcith  explosive  idirranceSf  imptdsive  tic  or  <  i iUe<'  dr  la  ^^ 
ette's  disease,  is  closely  affiliated  with  hysteria  anil  monomHfii*-^! 
occurs  in  neurotic  individuals  between  the  sixth  year  and  pubitfty.  TjJ^I 
cardinal  feafnrtH  of  the  psychosis  are :  (i)  Involuntary  movemcois b **** 
face  and  arms,  or  in  all  the  muscles  in  severe  types,  when  the  moiwaff^ 
become   violent  or  explosive,     (ii)  Explosive  uilerances^  rewi  '  " 
a  bark,  occur;  the  patient  repeats  words  he  hears  (echobUtt  '  •»' * 
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movements  (echopraxia) ;  the  child  may  use  obscene  or  profane  words 
[corprolalia),  which  was  considered  by  de  la  Tourette  to  be  most 
Aaracteristic.  (iii)  The  subject  has  fixed  ideas.  These  include: 
irithmomania,  in  which  every  action  is  preceded  by  counting  or  doing 
i  certain  thing  a  given  number  of  times;  a  fear  of  contamination 
[dilere  du  toucher);  onomatomania,  or  repetition  of  a  given  word  or 
lame;  folie  pourqiwi,  demanding  the  reason  for  everything.  The 
prognosis  is  usually  unfavorable. 

(c)  In  complex  coordinate  tic,  as  thumb  sucking,  rocking  in  the  bed, 
ind  bumping  the  head,  the  outlook  is  favorable  (Gee  and  Hadden) 
when  it  does  not  occur  in  feeble-minded  children. 

Treatment  of  Acute  Ohorea.— 1.  Prophylaxis.— This  may  produce 
results;  sensible  methods  of  education  should  be  adopted,  the  hours  in 
:he  overheated,  foul  school-room  should  be  short,  and  the  useless 
forcing  of  children  by  marks,  prizes  and  exhibition  should  be  aban- 
loned.  Children  can  be  taught  more  in  an  hour  or  two  of  judicious 
individual  instruction  than  in  the  five  or  six  confining  hours  which 
their  wandering  attention  must  endure.  Prevention  may  concern  other 
etiological  factors  {q,  t?.);  for  instance,  the  nose  should  be  examined 
for  sources  of  irritation,  as  adenoids. 

2.  Rest  in  Bed. — The  results  obtained  by  rest  in  bed  and  isolation 
ire  as  rapid  as  those  of  any  medicinal  therapy.  It  not  only  saves  tissue 
ivaste,  but  is  the  best  prophylactic  and  symptomatic  treatment  of 
possible  or  actually  established  endocarditis. 

3.  Skin. — The  skin  is  very  often  dry  and  harsh,  whence  it  must  be 
jiven  special  attention.  Diaphoretics  frequently  produce  beneficial 
eflFects.  The  stimulation  of  the  skin  by  proper  covering  and  by  hydro- 
therapy is  the  simplest  and  least  injurious  method.  The  refrigerant 
diaphoretics,  and  full  warm  baths,  give  the  best  results.  The  skin  must 
l>e  kept  clean,  and  in  severe  cases,  the  water-bed  must  be  used. 

4.  Trauma. — Trauma  is  prevented  in  severe  types  by  padding  the 
beds  by  mattresses  and  pillows,  since  the  violent  movements  may  even 
throw  the  patient  to  the  floor.  Sepsis  is  a  frequent  occurrence,  and  is 
most  dangerous.    The  temperature  must  be  taken  by  rectum. 

6.  Exhibition  of  Drugs. — (a)  Fowler's  solution  is  the  most  frequently 
used  and  the  oldest  remedy,  and  apparently  gives  the  best  results. 
[t  should  be  given  in  increasing  doses  (see  Treatment  of 
Pernicious  Anemia,  for  detailed  action);  children  tolerate  large 
loses  of  arsenic  exceptionally  well.  It  may  he  administered  hypoder- 
matically  or  by  clyster  when  the  digestive  tract  is  irritable.  Arsenic  is 
lot  without  its  dangers.  C.  Gamble,  Jr.,  records  an  instance  of  fatal 
irsenical  poisoning  in  a  case  to  whom  about  1  V  ounces  of  Fowler's 
iolution  was  given  in  a  month  (including  an  intermission  of  one  week), 
[t  appears  that  rest  in  bed,  and  administration  of  a  placebo,  as  nux 
arnica,  has  given  equally  good  results,  but  any  individual  series  of 
*ases  may  be  misleading,  (b)  Salicylates  are  of  benefit  only  when 
■heumatism  actually  co-exists,  and  acetanilide  is  indicated  only  in  the 
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initial  stages.     In  otlier  wonis,  the  antirheumatic  reine<lie45  wt  1 
important  in  tlie  treatment  than  i.s  rheumatism  in  the  eiiologj'.    (c)] 
Deprejfm  motor  ft:    Tht'  bromkics  rarely  eure  the  movemenls,  ahhoujEliJ 
they  often  quiet  the  miki  psychical  manifestations.    Chloral  ha^  Wui 
recommencied  and  ^jiven  in  large  and  continued  doses,  to  ppo(hice!il<*p  j 
or  coHtinnoHs  sleep.     This  method  merely  (kMiionstnite,H  the  lulemiuf  | 
of  the  IkmIv  for  dangerous  remedies,  and  as  stated  before,  chloml  t^D* 
not  he  given  safely,  in  amount^  excet*ding  a  dram  for  adults  ia  thiff 
divided  doses  at  intervals  of  an  hour.    Morphine  is  generally  eoniidw^l 
dangerous  and  inferior  to  chlt^raL     Small  doses  often  aecentuatr  tbf  ^ 
mental  agitation,  hnt  if  comhined  with  rhlordl.  hyoscine  un*l  Ijrorrmlr. 
it    may  give  at   least   teniporary    relief,     {d)  Stri/chtnne  is  mluiUf  I 
(Trousseau),  especially  in  the  later  stage,  when  ret'overy  i**  slow.   ^r\ 
In  chorea  (frai'klarum,  abortion  or  premature  deliverj*  is  inclicHtetl 


TETANY 


Definition.— Tetany,  which  was  first  descril)ed  by  Steinbcim  dS30)  i 
and    Dance  (1831)  and   name<l   by   Corvisart.  consi.st.H  rhieflv  uf  i*M 
peculiar   tonic,  intermittent,  bilateraK  painfnl  spasms,   un>?<lly  in  twe  | 
extremities,  without  involvement  of  the  sensorium  and  {hj  incw*.^* 
mechanical  and  electrical  excitability  of  the  nerves. 

Etiology.  — (a)  It  occurs  endemivalbj  or  epidemically,  espcc-ialW  ® 
\leniia,  Heidelberg,  Berlin  and  Syria,  and  it  is  prevalent  dtjrinpM^nli 
and  April.  It  is  rare  in  America,  England  and  Italy,  ThoUftlu^n*"^ 
frequent  (1830'1?<60),  it  is  now  uncommon  in  Paris,  In  the  View* 
outbreaks  46  per  cent,  of  cases  occurred  in  shoemakers*  anil  24  pertrBt- 
in  tailors  who  were  otherwise  healthy.  Tetany  muurs  amon^  "** 
por>rer  classes.  Kighty-three  per  cent,  occurs  in  persons  W\ 
teen  and  twenty-five  years  of  age.  It  may  develop  in  an  entii 
ib)  Digrsiive  ajjectiom  may  produce  it»  a8  dilatiilion  af  the  5toD»cii 
(Kussmaub  1871),  dyspepsia,  ulcer  or  cancer  of  th«  h  i>rJ«*^ 

demim,  often  with  pyloric  obstruction;    auto-intoxh  ibf  B»*^ 

probable  cause  of  this  group.  Only  80  case.s  of  gastric  irtanv  kVt*^ 
record,  (c)  RicktU  is  causal  in  So  to  90  per  cent.  (SeeligmuIlctM^ 
in  !*H  per  cent,  (rassel)  of  the  infantile  types.  Some  WTitcr^^— i^^^f 
rectly,   we   think — consider  that    the   infantile   cari  '  '   spoffl  ^^ 

tetany.      Ul)    Tetania  strumipriva  is  a  type  of  let*  i  b  iS^^ 

removal  of  the  thyroid  in  15  per  cent,  of  ca^es  (Alben*  Mik«B^' 

Kocher).     It  rlisappears  when  a  new  thyroid  h  impla *^    ""^^  ^ 

appears  on  its  removal.     Animals  deprived  of  the  tl 
symptoms  practically  identical  with  those  of  tetany.    If  *iiu  t.::: 
gland  is  left,  it  usually  prevents  tetany  (von  F-isellK*rg)»  bur  thi-^f 
must  l>e  healthy.    It  may  l>e  true  that  the  thyroid  Lh  le.^  imp<irtmiit 
the  parathyroid  glands,    {See  pages,  H9o  ami  890).   <»  Tetany 
also  in  theacw/r  infections,  sepsis,  nephritis,  puerperal  or  nuryinf 
and  rarely  in  in  toxica  tionit  with  ej^t,  morphine  or  leAit.    Th^f^ 
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recorded  only  32  cases  of  the  puerperal  form.  The  only  two  cases  which 
the  author  has  seen  in  this  country  occurred  with  florid  secondary 
syphilis.  It  may  develop  with  other  nervous  disease,  and  French  writers 
have  attempted  to  class  it  under  hysteria.  No  pathological  changes  have 
been  observed  in  the  brain  or  nerves;  in  a  few  cases  there  has  been 
cloudiness  with  swelling  of  the  anterior  horns.  Fifteen  cases  are  reported 
in  America  (Howard,  1906). 

Sj^mptoms. — 1.  The  earliest  and  chief  symptom  is  the  mtiscular 
contracture f  which  usually  commences  in  the  hand,  with  stiffness, 
numbness,  and  pain,  and  culminates  as  a  tonic,  symmetrical,  painful 
contracture.  The  muscles  of  the  hand  are  hard ;  the  attitude  is  that  of 
the  accoucheur's  hand,  that  of  the  hand  in  writing,  or  that  observed 
in  paralysis  agitans;  it  is  produced  by  contraction  of  the  ulnar  flexors; 
less  often  it  resembles  the  clenched  hand  of  old  hemiplegic  contracture, 
and  the  nails  even  enter  the  palm;  rarely  the  fingers  are  tonically 
spread  apart.  Except  in  light  forms,  the  spasm  cannot  be  overcome 
by  force.  The  wrist  may  be  flexed.  The  foot  is  affected  less  often  than 
the  hand,  and  the  spasm  draws  the  foot  into  the  equino-varus  position, 
with  the  toes  flexed  and  the  sole  hollow.  The  spasm  is  usually  limited 
to  these  parts,  causes  pain,  lasts  from  minutes  to  hours  or  even  days, 
disappears,  and  usually  recurs  later.  In  rarer  and  more  severe  cases, 
the  parts  above  the  elbows  and  knees  may  participate,  with  adduction 
of  the  arms  and  thighs,  cramping  of  the  face,  neck,  chest,  tongue, 
diaphragm,  and  ocular  muscles,  with  diplopia,  spasticity  of  the  sphinc- 
ters with  retention,  dysuria,  etc. 

Laryngismus  stridulus  (Clark,  1815)  is  common  in  infantile  rickets, 
in  which  clonic  contractures  also  occur.  The  muscles  are  somewhat 
weak  and  tremor  is  frequent. 

2.  Trousseau^ s  sign  consists  in  producing  the  spasm  by  pressure 
over  the  nerves,  for  example,  just  above  the  elbow  or  over  the  peroneal 
nerve,  for  a  few  seconds  or  from  one  to  five  minutes.  It  is  wholly  due 
to  nerve  pressure,  not  to  pressure  on  the  vessels,  and  is  pathognomonic. 

3.  There  is  increased  electrical  irritability  (a)  of  the  motor  nerves 
to  the  galvanic  current  {ErVs  sign)  with  early  anodal  closing  and 
cathodal  opening  tetanus.  Anodal  opening  tetanus  is  found  in  this 
disease  alone.  There  is  also  increased  electrical  irritability  (6)  of  the 
sensory  nerves  (Hoffmann)  and  (c)  of  the  nerves  of  special  sense 
(Chvostek,  Jr.),  to  faradic  and  galvanic  currents. 

4.  Increased  mechanical  irritdbility  of  the  motor  nerves  {Chvostek' s 
sign)  is  observed  on  tapping  or  pressing  on  the  facial,  median,  ulnar  or 
odier  nerves,  which  produces  contraction  of  the  muscles  supplied  by 
them.  It  is  quite  constant  but  may  be  absent  in  children  and  is  not 
pathognomonic,  having  been  found  in  normal  persons,  in  cases  of 
bulbar  paralysis,  in  the  major  neuroses,  and  in  convalescing  cases  of 
facial  paralysis.  (Some  of  these  may  have  been  atypical  tetany). 
The  muscles  themselves  are  not  overexcitable. 

6.  Other  symptoms  may  be  present.  The  sensorium  is  usually 
clear,  except  in  rare  cases  with  pyloric  stenosis.    The  special  senses  are 
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norraal;  optic  neuritis  is  extremely  rare-  Ileadaclie  and  mftldseilt 
frequent.  In  contrast  to  the  pain  and  pariesthesia,  objective  seuwn 
findings  are  absent.  In  rare  cases  epileptiform  seizures  are  .'<^t?o,  whicb 
are  probably  due  to  thyroid  changes.  The  reflexes  are  usually  connil- 
The  temperature  is  elevated  in  10  to  15  per  cent,  of  case:s»  but  maybe 
normal  or  subnormal.  In  very  rare  chronic  cases,  trophic,  vasommor 
and  secretory  disturbances  may  occur,  as  cedema,  polyurm,  glycwuria 
or  falling  out  of  the  hair. 

Diagnosis. — The  diagnosis  in  typical  cases  is  most  easy  from  ik 
cardinaf  signs:  (a)  the  peculiar  spasms;  (fe)  Trousseau's,  (c)  W* 
and  (d)  Chvostek's  signs.  In  epilepsy  these  signs  are  alx<ieni,  and  ^ 
aura,  the  cry,  falling,  tonic  and  clonic  con%niIsions,  biting  of  tongue ftwl 
involnntary  urination  are  characteristic;  in  very  rare  instances  tb twi> 
affections  co-exist.  Hysteria  mimics  everythingp  but  the  cariioil 
symptoms,  except  the  spasms,  cannot  be  reproduced;  it  ha^itsofu 
stigmata;  certain  reported  epidemics  of  tetany;  as  at  Gentilly»  **^ 
clearly  hysterical.    In  adults  atypical  forms  without  '<'<^ 

nized  by  the  other  cardinal  signs  {b,  c,  d)  which  easij^       ^  ^^^^^ 

from  the  occupation  neuroses  and  acropara*sthesia  (r.  i. )  In  fhitdr"> 
meningitis  and  lirain  tumor  are  distinguished  on  careful  examination 
The  rhachilic  relations  are  important  even  though  the  extreme  »tiAe- 
ment  that  all  tetany  in  children  is  rhachitis,  cannot  be  admitted* 

Prognosis* — The  outlook  is  good  in  most  cases,  and  the  coufsc 
<*overs  from  two  to  four  weeks  as  a  rule.  Recurrences  are  not  infmjU«»t* 
The  etiological  prognosis  naturally  varies,  but  genemily  sprite* 
death  occurs  not  from  tetany  l>ut  from  dilated  stomach,  or  »hUfcioiiw| 
the  thyroid.  Cases  may  die  from  laryngospasm.  In  a  n 
his  cases,  Friinkl-Hoclnvart  concluded  that  the  prognosis 
is  usually  stated;  20  per  cent,  of  his  cases  dietl,  20  remnined  w«ll»»8*^ 
the  balance  had  recurrences  and  serious  disabiUties, 

Treatment.— The  treatment  varies  witlt  the  cause,  (fl)  W***^ 
fjuiet  are  indicated  on  general  principle-s,  although  cttses  of  t 

influenced  very  little  by  excitement.    Massage,  strychnia  and  v 

should  of  course  be  avoided.  Change  of  occupation  und  locit*oi»»*J 
least  temporarily,  are  advisable  in  the  endemic  form*  (6)  I**  **** 
digestive  farm,  washing  out  the  stomach  and  bowels  in  suspected  <***^ 
of  auto-intoxication  may  induce  severe  spasms^  These  ca^et  art  l>^ 
dangerous  and  obstinate.  The  spontaneous  mortality  ••• 
is  70  to  SO  per  cent.;  with  operation  for  pyloric  stcf 
nre  reduced  to  37.5  per  cent,  mortality,  (c)  In  ti 
dietarj*  regtdation  and  improvetl  hygiene  arc  nc*  * 
phorus  and  iron  are  indicated.  Inhalations  of  chlorofortn  in  ^^"' 
cases  irritate  the  sensitive  lar)*nx.  id)  In  tetania  Mrum-'  '  •  *h 
feeding  is  usually  of  no  value,  as  the  mortality  (SO  per 
successful  thyroid  implantation  gives  relief,  (r)  Cmses  foUawiAg 
infeciiojis  usually  have  a  spontaneously  short  course;  tho»^  piv 
in  pregnancy  rarely  indicate  abortion;  in  nursing  womeiit 
gives  prompt  relief;    for  bitoxicatians  there  are  obvious 
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In  general,  drugs  are  of  little  value;  chloral  is  indicated  a  priori,  be- 
cause of  its  influence  on  the  motor  nerves,  but  it  is  inferior  to  the 
bromides,  as  is  also  morphine,  except  for  pain.  Sweating  and  digitalis 
in  nocturnal  forms  of  tetany  have  apparently  helped  some  cases,  but 
the  disease  usually  runs  its  limited  uninfluenced  course. 


OGGUPATION  OR  FATIGUE  NEUROSES;  WRITER'S  GRAME. 

The  continuous,  hard,  improper  use  of  coordinate,  functionally  asso- 
ciated muscles  may  result  in  their  cramping.  Writer's  cramp  (grapho- 
spasmus,  mogigraphia)  was  first  described  by  Charles  Bell  (1830),  and 
especially  studied  by  Duchenne  and  Benedict.  Neuropathic  tendencies 
are  noted  in  most  cases;  83  per  cent,  occurs  in  males,  93  per  cent,  occurs 
in  those  between  twenty  and  sixty  years  of  age,  and  most  of  these  cases 
develop  between  twenty-five  and  thirty-five.  Worry  is  afrequent  factor; 
cold,  trauma,  neuritis  and  neuralgia  are  possibly  factors.  The  disease 
practically  never  occurs  in  those  who  write  properly,  i.  e,,  move  the 
arm  from  the  elbow  or  the  shoulder,  but  develops  in  those  who  use  the 
little  finger  or  wrist  as  the  basis  of  movement.  The  affection  is  located 
in  various  centres;  some  hold  that  it  is  in  the  coordinating  cortical  or 
subcortical  centres;  it  is  clearly  not  in  the  muscles  or  nerves,  for  their 
other  movements  are  often  normal ;  the  occasional  atrophy  and  paresis 
may  suggest  localization  in  the  cord. 

Symptoms. — The  symptoms  come  on  gradually,  with  fatigue,  pain 
and  cramping  in  the  muscles  of  the  fore-fingers  and  thumb,  which  may 
extend  to  the  forearm  or  shoulder.  There  may  be  the  *'lock  spasm" 
of  Mitchell,  in  which  the  pen  is  spastically  held  or  it  may  be  thrown  from 
the  fingers.  On  rest,  the  tonic  spasm  disappears  but  reappears  with 
attempts  to  write.  In  Benedict's  classification  we  find  the  spasmodic, 
paralytic,  tremulous  and  neuralgic  forms,  which  are  of  less  interest  as 
types  than  as  showing  the  various  symptoms,  which  are  often  combined 
in  a  single  case.  Vasomotor  symptoms  may  occur,  as  flushing,  or 
glossy  skin,  and  sometimes  the  faradic  irritability  is  decreased  and  the 
galvanic  increased. 

Differentiation,  according  to  the  type,  from  hemiplegic  weakness, 
paralysis  agitans,  musculospiral  paralysis,  and  neuralgia,  is  usually 
easy.  Similar  cramps  are  observed  in  telegraphists,  milkmaids, 
weavers,  cigarette  rollers,  tailors,  shoemakers,  watchmakers,  and 
violin  and  piano  players.  Public  speakers  may  suffer  from  similar 
neuroses  of  the  throat,  and  Archibald  Church  also  mentions  spasms 
of  the  jaw  in  gum  chewers  and  of  the  lumbar  muscles  in  physicians 
who  drive  much. 

The  outlook  is  poor,  because  the  unfortunate  sufferer  is  often  com- 
pelled to  write  until  the  affection  is#firmly  fixed,  and  when  able,  usually 
returns  to  the  same  work.     In  some  cases  the  muscles  may  waste. 

Treatment. — Rest  is  essential  to  recovery,  because  treatment  for 
the  usual  nervous  symptoms  alone  never  succeeds.     Plaster  casts  are 
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sometimes  suecessfully  employed.  Even  when  the  subject  tearni  B 
write  with  the  other  hand,  it  often  develops  there.  Prevention  i* 
possible  by  writing  free-hand  from  the  shoulder;  holding  ihe  wn 
between  the  first  and  second  fingers,  use  of  pens  with  1;  -Im 

of  quitls  and  of  forearm  splints  with  the  pen  attached  to  1 1  nitj^ 

are  also  helpfuL  Vigouroux  and  Wolff  use  with  success  xy»tenwtic 
gymnastics,   including   passive   manipulations   and   active   pxcrrijw^. 


MYOTONIA.     THOM SEN'S  DISEASE. 

Myotonia  is  usually  called  myotonia  congenita  from  iu  kmW 
causal  clement,  heredity.  It  was  first  described  by  I^yden,  but  muff 
fully  by  Thomsen  {1K70),  who  was  a  victim  among  20  case?*  in  bi^ 
own  family,  in  five  generations.  This  rare  affection,  of  which  tk*^ 
are  about  100  reported  cases,  occurs  chiefly  in  male^  and  in  Gi*fiDWJ 
and  Scandanavia.  Its  pathology  is  olvscure,  for  the  only  ncrrupj 
which  has  been  performed  (D^jerine  and  Sottas)  showed  no  nervmt^ 
alteration.     Muscle  fil>ers,  excised  during    life,    show    '  'M- 

decreased  striation ,  nuclear  multiplication  and  slight  inters  i  '  *^' 

leading  I>eyden  and  others  after  him  to  consider  the  pro<»ess  rappstlW' 
Some  offer  the  objection  that  these  changes  are  artefacts. 

Symptoms. — A  peculiar  transient  tonic  mujaciUar  ritfiditt^ 
when  the  muscles  are  first  used,  which  limits  or  arrests  in(i>t'nit"^^' 
but  wears  off  as  their  use  is  persisted  in.     It  recurs,  or  indee<l  i>  nJf«^ 
intense  after  rest  or  when  a  new  kind  of  movement  is  undrrtiiken.  » 
appears  early  in  life,  perhaps  *'in  the  cradle/'  but  l  "    M*«** 

the  ages  of  four  and  ten,  it  increases  as  the  muscles  <  urul  th*^ 

becomes  stationary  for  life.  In  one  case  improvement  was  obafrvf^l- 
The  legs  are  more  affected  than  the  arms,  but  any  mus<*i*»  ii»v,  u> 
exceptional  cases,  be  affected,  as  those  of  the  face,  tongue,  or  hlwld^*"^ 
the  respiratory  nniscles.     They  are  usually  stronger  nr  ^'"'- 

larger  than  normal,  although  some  i^Titers  speak  of  nin  "^•* 

ness.  The  longer  the  muscles  are  rested,  t lie  more  i*evere  istheiBiw** 
spasm  on  exertion.  Iligidity  does  not  follow  passive  muscle  mavemfO** 
although  firm  pressure  or  a  sharp  blow  initiates  it. 

Though    the   tendon    reflexes   and    the    mefhanical    ;  ^ 

excitability  of  the  nerves  are  practically  normal.  app!i>  ^ 

galvanic  current  to  the  muscles  produces  sluggish,  pmlongi^i  riffi^f 
contractures,  which  are  easily  and  equally  obtained  with  eithff  p** 
and  become  tetanic  with  strong  currents;  this  is  the  mtfii4anie  ff^^ 
nf  Erb,  Undulatorv  contractures  follow  stning  faradic  stiiBttlil'^' 
Subjects   of   myotonia   are   frequently  irritable   or   hy|HiclioiMlni^ 

Treatmefit  is  of  little  value.    Thomsen  believed  that  exen'Lse  rriapl'" 
the  disease.    Cold,  dampness,  excitement  and  fatigue,  an*  to  lieiT 

The  following  are  allied,  if  not  identical,  affections:    the 
paramyotonia  of   Eulenberg,  consisting  of  tonic  spii.sm»,  wWc 
from  fifteen  minutes  to  several  hours,  ix'cur  eipeeially  in  the 
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and  often  affect  the  eyes  and  mouth;  it  is  excited  by  exposure  to  cold 
(vasomotor  spasm  in  the  muscles);  and  the  ataxic  paramyotonia  of 
Growers,  in  which  tonic  spasms  may  last  the  entire  day,  with  muscular 
weakness,  ataxia  especially  in  the  hands,  and  disturbed  sensation  or 
anaesthesia  in  the  fingers. 


PARALTSIS  AGITANS. 

This  affection  is  also  known  as  shaking  palsy  or  Parkinson 's  dis- 
ease;  it  was  first  described  by  Parkinson  in  1817. 

Etiology. — (a)  Most  cases  occur  in  persons  between  the  ages  of 
forty  and  sixty-five,  (b)  Sixty-six  per  cent,  of  cases  are  men.  (c)  A 
neuropathic  tendency  is  present  in  15  per  cent,  (d)  It  is  doubtful  if 
trauma,  acute  infections  or  thyroid  disease  are  causes. 

Pathology. — It  is  classed  among  the  neuroses,  because  of  the  absence 
of  any  constant  pathological  finding.  It  is  not  strange  that  arterio- 
sclerosis and  perivascular  thickening  are  often  found,  since  paralysis 
agitans  occurs  in  "the  early  degenerative  period."  Gordinier's 
collection  of  cases  examined  by  recent  histological  methods,  shows 
that  (a)  general  arteriosclerosis  is  less  marked  than  that  of  the  nervous 
tissue;  (6)  the  arteries  in  the  cord  are  markedly  changed,  and  around 
them  are  (c)  increased  neurogliar  sclerosis  and  (d)  pigmentation  and 
atrophy  of  the  nerve  cells  and  fibers. 

SymptoniB. — The  cardinal  symptoms  are  (a)  tremor;  and  (6) 
stiffness,  slowness  of  movement,  shortening  and  weakening  of  the 
muscles,  (a)  Tremor  in  66  percent,  of  cases  is  the  first  symptom;  it 
may  develop  after  the  muscular  rigidity,  and  is  sometimes  absent 
(paralysis  agitans  sine  agitatione).  It  usually  appears  first,  and  is 
most  marked  in  the  hands.  It  affects  first  one  hand,  and  usually  next 
reaches  the  leg  of  the  same  side,  then  the  opposite  hand,  the  opposite 
Ifg,  and  lastly  the  trunk,  so  that  at  different  periods  of  development  it 
is  successively  a  monoplegic,  hemiplegic,  or  finally  a  diplegic  tremor. 
It  is  slow  (4  to  7  oscillations  per  second),  rhythmic,  fine  at  the  onset, 
but  somewhat  coarser  later  and  in  the  large  muscles  is  more  marked 
in  peripheral  than  distal  parts,  persists  during  rest,  ceases  during 
sleep,  and  ceases  momentarily  on  voluntary  action.  In  rare  cases,  it 
appears  only  on  movement,  as  intentional  tremor;  Gerhardt  found  it 
increased  by  movement  in  50  per  cent.  It  is  difficult  to  define  precisely 
the  muscles  involved.  In  the  hands  it  may  affect  chiefly  the  flexors 
and  extensors  at  the  metacarpal  joints  or  the  interossei,  which  give  the 
spinning  or  pill-rolling  m^vemerU.  The  wrists  may  be  abducted  and 
adduct^,  rarely  supinated  and  pronated,  and  the  arms  and  shoulders 
are  implicated  but  little.  The  writing  is  tremulous.  The  feet  are 
mostly  involved  at  the  ankles,  and  in  the  toes  but  little.  The  thigh 
adductors  often  tremble.  Trembling  is  infrequent  in  the  face,  neck 
and  back,  while  the  abdomen  entirely  escapes.    The  head  and  body 
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may  of  themselves  tremble,  hut  nuirli  of  it  is  imparted  to  ibefff 
the  limbs.     In  the  rare.^t  rases,  the  tongue,  palate,  laryiix  aihl  epigloitii 
tremble. 

(b)  Mmvular  rUjulity  and  shortening,  weakness,  and  nloumMi  <*\ 
movement  usually  follow  the  tremor;  slight  symptumH  are  deUHled 
early,  and  antifipate  the  tremor  or  exist  without  it.     Tl-  ^'« 

result  in  the  follo^iTng:    (J)  The  Parkinson  facten,  wlach  i  -  I't 

and  devoid  of  lines  or  expression;    the  eyelids   seldom   wink,   Tbc 

forehead  shows  tranHver«iefi>ldsi^ 
^*°"  ^^-  cause  of  the  bowed  head  oiid  ImxIj. 

The  eves  move  tanlilv  in  reading* 
and  the  entire  body  mu Jit  beturnw 
to  enable  the  patient  tolookUter- 
ally*  There  is  als^>  slow,  monoti*- 
noua,  mono/ti^Uabic  npt'et^k,  Mi 
hesitation  at  first,  but  hurric*]  at 
the  fmish,  ( ii )  The  attUuJe  is  fh•^^ 
acteristic,  becaus<*  of  the  fiejtor  po«« 
tions  assumed,  ihe  hv  '  '  *^ 
I'hin  are  held  forward  '* 

extentled  and  rigid,  the  boJvtstD* 
elined  forward,  the  ell>ow>  »rf  fix«* 
and  brought  somewhat  f<>rw»nUfl^ 
away  fr<»m  the  body;  ibe  fc'^ 
arras  are  lirought  towanltb'Mf' 
the  trembling  rhumb  and  mte 
finger  are  apposed,  or  the  finpp 
deviate  toward  the  ulnur  «iiilf  a?  w 
artliritis  deformans,  ai  '* 

ing  the kneesare somen  1  ^ 

at  times  closely  af>pose<l.  Thf  Mj 
expression,  we  may  .^v»  b  like(» 
of  the  face,  (iii)  tbr  ff^ii  ^ 
equally  characteristic.  Like  t*J 
speech,  it  is  initially  he-^itAntt» 
later  hurried.  The  patient,  whco 
once  started,  may  not  Iw*  abl'  *" 
stop  himself,  Tn^ns-^rnii  iywA'<" 
the  patient?*  as  *V!  ^^ 

rre  of  gravity/'    Ti*,  ;' 

propuhion  is  prolmbly  purely  mechanical  from  the  for  "^ 

inclination,  ahlinuej:h  it  was  interprete<l  by  Chareot  a^  a  kin4i  ol  t"'*^  ^ 
movement,  Tu  crmnteract  the  throwing  forward  of  tbr  vimltt  <J 
gravity,  the  arms  juay  l>e  carried  behind  the  back.  In  iiamr  ci«*.  ^ 
the  patient  is  pushed  backward  or  sideways,  hr  may  not  lie  slile*^ 
stop  for  some  iiteps;  this  is  retro*  ami  latero-ptUsimi.  *iv\  Thr  fm^ 
is  often  slight  and  rarely  extreme,  although  it  may  ^  Htwl  If 

the  lielplessnesLs  caused  by  riffidity.    The  patient  i>  iarJ  •^ 


ittiS  furwarU  tucliualloii  uf  \i%f  trunk      T*yn- 
iim^ry  |c)  propukian.     f  D«reum/i 


( 
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certion,  "moves  like  a  piece  of  machinery,"  as  Parkinson  describes 
,  and  may  not  be  able  to  turn  over  in  bed.  Patients  have  drowned 
om  fajling  on  the  face  in  a  small  puddle  of  water.  Muscular  reaction 
quires  40  per  cent,  more  time  than  normal. 

Other  symptoms  are  subordinate.  The  mind  is  clear,  but  we  may 
ty  stiff  like  the  face  and  limbs,  and  a  certain  restlessness,  irritability 
*  apathy  may  be  detected;  insomnia  is  common  and  headache 
rcasional.  Sensation  is  essentially  normal,  although  pains,  pruritus, 
irsesthesia  and  hypaesthesia  are  seen  in  35  per  cent,  of  cases.  Vaso- 
otor  disturbance  most  often  assumes  the  form  of  a  feeling  of  heat; 
ideed  the  peripheral  temperature  may  be  increased  several  degrees. 
5vere  sweats  are  quite  comirion.  The  pupillary,  cutaneous,  tendon 
ad  organic  reflexes  are  normal. 

Course  and  Prognosis. — The  onset  is  sometimes  sudden,  but  usually 
radual,  and  the  course  covers  several  decades.  The  outlook  is  more 
ivorable  in  atypical  than  in  typical  cases.  Remissions  may  occur, 
ut  the  disease  progresses  steadily.  Death  very  rarely  occurs  from 
le  affection  itself,  but  usually  from  intercurrent  pneumonia  or  ad- 
incing  arteriosclerosis,  cerebral  softening,  myocardial  insufficiency, 
ephritis  and  kindred  lesions. 

Diagnosis. — When  there  is  clear  development  of  the  cardinal  symp- 
>ms,  the  disease  is  unmistakable.  Confusion  is  possible  in  the  early 
3miplegic  forms,  but  the  absence  of  a  paralytic  stroke,  and  the  later 
mrse  are  distinctive.  Charcot  and  Ordenstein  (1868)  clearly  differen- 
ited  the  affection  from  multiple  sclerosis  (q.  v.).  The  fine,  senile 
^mor,  the  hereditary  tremor  of  Dana,  tremors  due  to  overexertion  or 
icitement,  to  toxic  causes  (alcohol,  nicotine,  lead,  mercury,  coffee, 
)ium,  or  chloral),  weakness  of  convalescence  from  acute  infections, 
iretic  dementia,  or  the  neuroses  (epilepsy.  Graves '  disease,  hysteria, 
jurasthenia)  are  easily  excluded  by  the  absence  of  the  Parkinson 
jidity,  facies  and  festination. 

Treatment. — Treatment  of  the  probably  fundamental  arterioscler- 
is  may  possibly  retard  the  disease,  but  prophylaxis  is  possible  in  the 
irly  stages  only.  All  mental  and  physical  fatigue  should  be  avoided, 
he  administration  of  full  doses  of  iodide,  chloral,  opiates,  bromides, 
foscine,  ergotin,  conium  or  duboisin  may  mitigate  the  tremor,  but 
Iways  lower  vitality  and  disturb  function. 


PERIODIC  FAMILY  PARALYSIS. 

This  affection  was  first  described  by  Cavar^  (1853),  and  more  fully 
Y  Westphal  (1885);  Audibert  and  Oddo  collected  64  cases  (1902), 
hich  Holzapple  brought  to  70  (1 905).  It  is  a  family  affection ;  Goldflam 
)llected  11  cases  in  one  family,  and  E.  W.  Taylor  12  in  another, 
[est  cases  occur  in  adolescence,  and  nearly  all  of  them  in  persons 
ider  twenty-five ;  it  recurs  every  few  weeks  or  months,  possibly  every 
iy,  or  only  at  intervals  of  years.    Its  sijmpiojtis  are  almost  wholly 
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motor,  producing  a  flaccid  paralt/sis  in  the  legs  and  arniv'i,  less  often  b 
the  trunk,  ariti  exceptionally  in  the  face,  neck,  tongue  and  thrrmt  It 
occurs  without  apparent  cause,  usually  during  sleep,  from  which  the 
patient  awakes  with  a  sense  of  fatigue,  weakness,  or  dulness  whiffb 
develops  into  paralysis  within  twenty-four  hours.  Mental  and  seDHon 
.symptoms  and  those  of  the  cranial  nerves  and  special  seusen  jire  nrr^ 
There  is  no  fever,  the  pulse  is  often  slow  and  cardiac  dilatation  Wbe«i 
observed.  The  deep  reflexes  are  decreased  or  abolished,  *>fteii  il'O 
those  of  the  skin,  and  the  faradic  excital>ility  of  the  nerves  and  niusd*^^ 
is  lessened  or  absent.  The  patient  is  well  in  a  few  hours  or  diiysjind 
another  attack  occurs.  The  disease  usually  subsides  spontantHiudv 
after  the  fiftieth  year  of  life.  Its  nature  is  not  determined.  (loldlliDi'* 
theory  of  auto-intoxication  is  supported  (a)  by  J.  K.  Mitchell*  ncxner 
ant]  Ebersoll,  who  found  increased  secretion  of  kreatin  beforr  in<l 
during  the  attack;  ib)  by  Crafts  and  Irwin,  who  isolated  toxiiw  friMn 
the  faeces;  (c)  possibly  by  the  fact  that  potas,  citrate  i»ometiine5  IrssrM 
or  aborts  the  seizure,    Dana  thought  that  the  dise^ise  was  !>  '  ^^^^ 

Bernhardt  and  others  consider  it  affiliated  with  myotonia  an    ^  '^ 

muscular  atrophy.    Holtzapple  administers  potas.  bromide  ii 
thirty  grains. 

MiaRAINE. 

Migraine  (hemicrania,  megrim,  sick  headache)  i»  an  henJitWf 
degeneration  or  psychoneurosis,  with  the  paroxysmal  occurrencf  <)" 
a   complete  attack)   of  aune,   headache,   nausea  and  vomiting. 

Etiology* — {a)  llercdlf^  is  a  conspicuous  cause  (HO  percent.  M6hiu*)« 
either  directly  as  migraine,  or  indirectly  from  neurotic,  in>An*  ^ 
epileptic  antecedents.  Joint  affections,  as  gout,  are  often  noteil »» 
the  family  history.  (6)  Thirty-three  per  cent,  of  cases  begin  lift«r<«» 
the  fifth  an*l  tenth,  40  per  cent,  between  the  tenth  and  twentieth  J^'** 
and  the  renuiinder  usually  before  the  thirtieth  year,  Fernalr^  ^^ 
affected  a  little  more  frequently  than  males,  (r)  Exciting  cautf*  '^ 
acute  infections,  constipation,  dyspepsia,  overexertion,  alcobo*  '^ 
sexual  abuse,  emotional  factors,  pelvic  disorders,  and  lactation,  n  ** 
attributed,  though  probably  incorrectly,  to  adenoifls.  Refm'f^ 
errors  may  explain  .some  cases,  but  as  Mobius  states,  **thl^  (»it^»* 
epidemic  in  the  United  States." 

S3rniptoms. — Preliminarj^  symptonos  are  often  ali«ent,  ahhi»ujfbtffj 
patient  may  feel  depressed,  or,  in  some  cases,  e*-p        "         *^  ^ 
energetic.    They  occur  in  cases  in  which  the  sen.Hi>r^  ^^ 

below)  are  least  marked.  Sometimes  the  pupils  ar©  dtlai«d.  Sl^ 
attacks  develop  during  the  night.  . 

Attr.k. — In  over  50  per  cent,  of  cases,  aura*  are  (a)  seoaoryti^n**^ 
aurfe,  a  cloudiness  before  the  eyes,  sparks,  Hghtning,  litf-cag  loi*'*' 
etc.;  they  are  most  often  bilateral,  and  affect  the  bomologoas  hi'* 
fields;  taste  and  smell  may  be  similarly  affected;  panesllieM  ••? 
occur,  usually  as  heraipanesthesia ;    (h)  motor  auni^  afc  oiiicll 
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comoioii,  as  aphasia,  dvsphasia  or  motor  weakness  on  the  contra- 
lateral side;  in  the  verv  rare  fonn,  ophthtilinoplepe  migraine,  there  is 
fugitive  ptosis,  outward  strabismus,  (louhle  vision  and  a  dilated  im- 
mobile piipit ;  mental  aurie  are  uncommon  anti  not  nsuiilly  pronoouced* 
as  restlessness,  anxiety,  confusion,  and  double  consciousness.  The 
aiirfe  last  for  ten  or  fifteen  minutes. 

T H E  Att A t ^K . — {a }  II t'adae h r  i s  t h e  c^a rd i n a  1  sy m pto ni .  As  fi rst  1 1  is 
usually  intense  and  circiunseriljetl,  as  over  the  eye,  temple,  occiput 
or  forehead;  then  it  spreads  o%'er  one  siile  {hemwrania},  sometimes 
aflfects  the  opposite  sitle,  or  rarely  reaches  the  neck  or  arm.  The  pain 
is  deep,  varies  in  character,  being  most  often  boring*  and  its  intensity 
may  attain  that  of  the  pain  in  brain  tumor  or  meningitis.  It  is  increased 
by  movement,  stooping  or  lying  down.  The  special  senses  are  liyper* 
esthetic  !iut  the  nerve  trunks  are  seldom  teniler.  The  mind  is  usually 
clear  and  often  acutely  active,  sometimes  there  is  double  consciousness, 
and  in  rare  cases  stupor.  (6)  Nausea  follows,  often  with  vomiting  of 
untligested  food  and  finally  of  bile;  this  is  the  so-called  ''bilious  head- 
ache/' Feeding  and  medication  are  quite  impossible  in  severe  cases. 
Vomiting  may  be  attended  by  hyperacidity  or  moderate  collapse,  as 
in  sea-sickness,  (r)  Va.mnwtor  .ii^niptonut  may  be  present.  The 
:fpastic  type  was  described  by  Dii  Bois  Raymond  in  his  own  case;  with 
pallor,  coldness,  wide  pnpilsj  and  retraction  of  the  eyeballs;  Thoma 
found  the  temporal  artery  sclerotic  on  tfie  side  of  lesion,  and  de  (lio* 
vanni  noted  a  marked  arcus  senilis  on  the  same  side.  The  pulse  may 
be  slow  and  tense  and  the  breathing  siiperficiaL  In  the  paretic  ti/pe 
observed  l>y  Jlollendorf  in  himself,  there  are  redness,  small  pupils, 
sweating,  and  increased  flow  of  saliva  or  tears.  Verj^  rarely  is  there 
er\"throTnelalgia,  oedema  or  ecchymosis.  The  paretic  may  follow  the 
spastic  symptoms.  It  is  best  to  regard  these  sympathetic  symptoms 
rather  as  a  result  than  as  a  cause  of  the  attack. 

The  attack  cnth  in  various  ways.  Relief  may  come  with  the  vomiting* 
after  which  the  patient  frequently  sleeps.  Sometimes  the  ending  is 
almost  critical,  with  sweating,  lachrymation,  polyuria  or  epistaxis. 
The  attack  lasts  from  ten  to  twelve  hours;  the  term  staiiis  henucran- 
icujt  is  used  for  cases  of  long  duration,  or  those  in  which  the  attacks 
overlap.  Though  the  typical  seizure  comprizes  the  aura,  lasting 
fifteen  minutes,  antl  the  headache,  lasting  ten  or  twelve  hours  with 
nausea  and  vomiting,  most  aiiack.s  are  at^fpical.  There  is  most  often 
headache  alone,  or  headache  with  vomiting;  in  a  few  cases  the  attack 
aborts  with  the  aura,  or  vomiting  exists  alone.  The  aurie,  pain,  gastric 
and  cardiac  inhibition,  vasomotor  symptoms  and  vomiting  can  only 
be  explainer!  on  the  assumption  that  migraine  is  a  functwnul  cerebral 
affection. 

Cotirse  and  Fiogiiosis. — -When  the  disease  has  once  been  estabhshed 
in  youth,  its  attacks  become  more  frequent  in  adolescence  and  usually 
last  until  the  forty-fifth  or  fiftieth  year.  The  periodicity,  which  was 
noted  in  early  cases  described  by  Tissot,  Trousseau  and  liveing,  has 
>t  been  explainetl.     Overwork,  worry,  menstruation,  or  change  of 
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routine  may  precipitate  an  attack  at  a  regular  or  irregular  imrnil. 
Attacks  may  cease  rlnring:  an  intercurrent  pregnancy,  tal>r.s  or  put 
llic  .St  houl  of  Cliarcot  has  emphasized  tlie  fortunately  rare  dan^rof 
traiisfcirnjation  into  epilepsy,  laliyrintlu'ue  vertip),  or  S4>nie  psvdnHi 
roniptete  cases  are  more  ohstinate  and  dangerous  than  »^«»'  *»nftn;ir. 
lij^lil  form. 

Diagnosis. — When  tliere  is  a  history  of  heredity  and  devcJOjMii''nMn 
chililhootl.  the  full  attack  is  most  characteristic,  "'Sick  headachir" 
is  practically  always  migraine*  In  atypical  forms  (here  may  lie  dii^- 
nostic  confusion,  chiefly  with  varitms  forms  of  headache ,  which  may 
be  classified  as  follows: 

L  Those  which  residt  frovi  nervoiw  afjeviifmjt,  as  (o)  i*erf*hml  tifU- 
msthenia,  in  which  there  is  a  sense  of  pressure  rather  than  ft<lii*l 
headache,  and  which  is  often  constant,  without  nausea*  hut  with 
pancsthesia,  and  in  location  is  frontal  or  usually  general,  but  soni«^ 
times  occipital  or  temporal;  (/>)  hysteria,  which  is  \i&^  csmxt^* 
(clavns  licadache,  ''neuralgic  heaxhiche'*),  and  sometimes  is  prwi.^h 
like  migraine  (Charcot);  (c)  epilepsy,  which  some  consider  as  ideiilirtl 
with  migraine;  in  epilepsy  the  aura  is  shorter,  and  loss  of  coiii«cioiJ:<nr«^ 
is  the  most  constant  symptom;  (rf)  meningitis,  which  in  all  typf^pn 
in  all  cases  is  early  and  severe;  l*')  hydrm'eplialus,  which  J«  "ft''* 
severe,  es]>ccially  in  acrpiired  forms;  (/)  bniin  tumor,  which  U  ctHk^nU 
generalized,  often  very  severe,  and  somelimej^  tjpically  heiimtaJBit; 
ig)  paretic  dementia,  in  w^hich  migraine  is  frequent;  care  b  »Njf*  | 
necessary  when  migraine  occurs  after  syphilitic  infection, 

2.  Those  which  result  from  atfections  of  the  sper.lal  Afn^ei,  **  cyt 
strain,  hypcrmetropia;  glaucoma,  which  most  often  prodncc-i  \p>^^ 
headache;  nasal  disease,  which  may  cause  involvemeni  of  tlif  ^i""* 
with  frontal  headache;  this  form  is  not  periodic  and  is  often  r^Xm^  ^ 
iodide,  which  has  no  effect  in  migraine. 

3.  Those  which  result  jrom  fojctrmia  and  aniotojr(tmia*  ia)  Th^* 
due  to  acute  infections  are  usually  frontal  and  dull,  but  soaiHun** 
occur  in  other  locations  and  are  severe,  deep-seated,  and  increa'*<j  ^J 
stooping;  in  typhoid  or  malaria  they  are  often  frontal  or  supm-orbitil. 
ib)  intoxication  by  alcohol,  nicotine,  lead,  nitroglycerine »  and  o^^^f* 
and  (c)  constitutional  states,  as  gout,  or  arthritis.  id\  In  aepW*** 
they  are  usually  frontal,  remittent  or  continuous,  but  jw>iii^^ 
sharply  hemicranic.  (e)  In  gastric  affections  from  to:c$emia  or  ^ 
gestion,  they  are  exceedingly  common,  mostly  occipital,  but  .^oiHJB''* 
vertical  or  frontal. 

4*  Those  resulting  from  circulaUnrtf  cauae^,  as  from  wmring  •  ^P 
collar,  repeated  coughing,  cardiac  disease  or  arterioaclerow  <^ 
vertigo),  are  usually  increased  by  lying  down. 

6*  Those  which  result  from  anwmia,  especially  fnitn  chlofcwil'JJ 
a  "tugging**  sensation  back  of  the  eyes,  or  frontal  or  geoeiilii^ 
headache,  are  often  relieved  by  lying  down. 

Treatment.— Pro/j/ty/axw  is  said  to  be  of  little  value,  hot  wafj! ' 
sulijects  learn  to  recognize  the  warnings  and  ftvert  the  AlU 
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r  noting  unusual  mental  or  physical  capacity  for  work,  or  an 
appetite,  which  usher  in  some  attacks.  Migraine  subjects 
bserve  moderation  as  do  other  neurotics;  moderation  in  eating » 
y  of  meat,  in  work,  in  exercise  or  recreation,  in  use  of  narcotics 
lants  as  coffee  or  tobacco,  and  in  sexual  matters.  Immodera- 
eed,  is  almost  a  neurosis  in  itself.  Overwork,  hurry,  worry, 
ion  must  be  avoided,  and  their  first  manifestations  must  be 
ind  treated.  The  extract  of  cannabis  indica  gr.  ^  to  i,  given 
s  or  months,  after  Seguin's  plan,  is  almost  the  only  remedy 
3lps  the  condition,  and  then  only  in  some  cases;  the  author 
:  a  dozen  cases  in  which  migraine  has  been  benefited  or  wholly 
under  its  use.  Mobius  finds  that  aalicylate  of  soda,  gr.  xv, 
coffee,  given  the  evening  before  the  attack,  often  wards  it  off. 
cerine  in  full  doses  (Gowers)  sometimes  aborts  it,  as  may 
out  the  stomach  and  following  the  lavage  with  a  saline. (Her- 

treatment  of  the  established  attack,  bromides  constitute  the  best 
they  are  given  not  only  during  the  attack  in  the  mild  type, 
Inuously,  as  in  epilepsy,  when  the  type  is  severe  and  frequently 
(Liveing  and  Charcot).  Acetanilide  and  the  kindred  coal-tars 
p  the  mild  forms  and  may  in  combination  with  ergotin,  lessen 
3bing  pain,  but  soon  lose  their  effect.  Morphine  should  be 
avoided.  The  stomach  sometimes  rejects  all  medication 
ust  then  be  given  by  rectum.  Application  of  cold  to  the  head, 
baths  and  sinapisms  to  the  nape  of  the  neck  and  epigastrium 
rdinate  helps. 

NEURALGIA. 

n  the  nerves  is  only  a  symptom,  usually  of  an  affection  of  a 
al  sensory  nerve,  although  in  rare  cases  centric  disease  may 
ripheral  pain,  as  affections  of  the  cortex,  pons,  medulla,  or 
iT  the  thalamus.  The  pain  of  neuralgia,  in  which  there  is  little 
ganic  change  in  the  nerve,  and  the  pains  of  neuritis  may  be 

gy. — (a)  Neuralgia  occurs  mostly  in  adult  life  (twenty  to  sixty), 
ly  before  puberty  or  after  sixty,  in  which  case  it  is  usually 
id  intractable.  (6)  The  majority  of  cases  occur  in  women,  (c) 
'  is  an  apparent  factor  in  25  per  cent,  of  cases,  especially  in 
;hic,  weakly  or  gouty  families,  (d)  Debility  from  exhausting 
IS,  as  lactation,  an<Tmia,  overwork,  sensory  fatigue,  as  from 
n,  sexual  or  other  excesses,  emotional  conditions  and  trauma, 
se  it.  (e)  It  may  result  from  toxasmia;  (a)  acute  infections, 
influenza,  typhoid,  especially  at  its  onset,  malaria,  the  causal 
ice  of  which  has  been  much  overestimated,  rheumatism  (from 

to  cold)  particularly  of  the  fascial  type,  and  sometimes 
may  cause  it.     (6)  Alcoholism,  diabetes,  plumbism,  gout,  and 

may  produce  it;    most  of  these  are  also  causes  of  neuritis. 
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cliff erentiatioii  from  which  may  l»e  diffieuU.  (c)  Nerve  affrcUmi  u 
sriatica  and  iieuritiN,  herpes  2oster,  reflex  irritation,  as  racHatetl  ffom 
a  earious  totJth,  coTiipression  of  a  nerve  trunk  by  varices,  snieurYsrnor 
neuromata  or  the  root  pains  of  tabes,  may  cause  neural^a-  ii] 
Arteriosclerosis  may  affect  the  nutrient  nerve  ves,'*eb;  this  wa«i  fifsl 
asserte*!  by  Putnam  and  Dana,  and  lately  by  Thoma  and  Dtbio. 

General  S3nnptoms. — The  pain  usually  presents  the  folloiriuj 
chHractcristics:  [a)  \i  is  always  pdroj-ifsmal,  with  intemil-v  i»(  tau[ 
cessation,  or  at  least  of  relative  relief;  intense  pain  is  nei^er  coi 
(b)  It  recuTH  either  irregularly  at  intervals  varying  from  haur<  ta  mi 
or  with  surprising  periodicity  on  a  given  day  or  hour,  perhapMnb* 
menstrual   period;    periodicity  is  as  frei[uent   in   non-m   "  o 

malarial  cases,     (r)  It  is  usually  unHaitral^  is  generally  i  *• 

Its  seat,  at  least  for  a  time,  and  is  most  often  found  over  the  distnlnilioo 
of  a  single  nerve,  or  several  nerves,  from  which  it  sometimes  nidiitM 
into  other  regions;  if  pain  is  bilateral,  it  is  usually  symmetrical,  Tfcf 
pain  may  shift  fnjm  place  to  place,  especially  when  due  to  sy*triii»* 
causes.  It  is  probable  that  the  spinal  cord  may  be  the  luctliwm '» 
radiation  of  pain  from  one  region  to  another  and  that  pain  mny  folb^ 
the  distri}>ution  of  the  spinal  segments  rather  than  that  of  the  peripk^ 
nerves  as  in  herpes  zoster.  However,  the  exact  pathology  i>(  iipumlp* 
is  still  uncertain,  (rf)  Its  onset  and  cessation  are  stuUien  and  i/w"' 
iancoiis;  an  imminent  attack  may  i>e  precipitated  or  existing  paiwnwy 
be  aggravated  by  muscular  movements,  a  breath  of  air  or  tt  ^^P^ 
touch;    the  cliaracter  of  the  pain  is  sharp^  shooting,  sfn''  ^fij 

pulsating;    if  it  travels  along  the  nerve  trunk  its  shootin-  ** 

usually  centrifugal,  rarely  centripetal;  if  it  is  loealisted  it  i-^  coiuoiwnl;' 
burning  or  boring.  (>)  The  pain  is  tisuailjf  deep,  but  the  skini*^ 
hyperfesthetic.  (/)  The  "tender  points**  of  V'alleix  (1811 ).  later ciW 
maximal  points  by  Head,  are  found  in  the  nerve  (50  per  cent.^  N^ihio 
the  attack  and  the  free  interval,  especially  where  the  nerve  tmtf^ 
from  the  bone  or  fascite,  lies  on  hard  surfaces,  divides  or  anii'*i»'W'*'^* 
The  diagnostic  value  of  occasional  tenderness  over  the  spine  *t  tbe 
origin  of  a  nerve  ( Trousseau *s  point  ajyophtjnairr)  is  overe5tim>^'**' 
because  it  occurs  in  many  other  conditions.  In  neuritis,  the  rifr^et^*** 
along  its  entire  accessible  course  is  tender.  i(j)  1  a^omotor  conMrif^^* 
followed  by  dilatation,  is  fairly  common.  Qulemii*  er}*thetua,  IJaiK'l^*'? 
or  falling  out  of  the  hair,  secretory  disturbances,  herpes,  p' 
numbness  or  tingling,  trophic  alteration  of  the  skin,  Ux 
trophies  and  reflex  twitchings  of  the  muscles  are  much 
than  they  are  in  neuritis.  Persistent  pain  or  i(^  ^•fHili.n* 
decidedly  reduce  the  general  nutrition. 

Local  Olinical  Varieties. — I,  Trifacial  nkiualuiv    (j: 
douloureux)  is  the  most  important,  severe  and  frequent  ; 
the  fifth  nerve  is  most  exposed  to  trauma,  compression  and  i 
hy  way  of  the  eye.  nose,  and  ear.     The  entire  nerve  \s  not   .  — 
affected,  though  pain  may  radiate  from  one  divisioji  iaio  tnrth^ 
ndeed  only  the  secondary  branches  of  a  single  diviidon  txmx  \»  ^ 
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volved.  The  general  features  of  neuralgia  are  present,  as  already 
described,  (a)  Involvement  of  the  first  branch  is  the  most  common 
form;  pain  occurs  over  the  eye,  forehead,  and  frontal  sinus  (in  which 
the  familiar  pain  is  experienced  after  eating  ice-cream);  it  sometimes 
radiates  into  the  second  and  third  branches;  there  are  ** tender  points" 
over  the  lower  edge  of  the  nasal  bone,  the  supra-orbital  notch,  less  often 
over  the  supra-orbital  nerve,  even  to  the  vertex,  sometimes  over  the 
occiput  or  over  the  cervical  spines;  cold,  carious  teeth,  disease  of  the 
sinus,  glaucoma,  and  errors  of  refraction  (hypermetropia)  are  causal 
factors.  (6)  When  the  second  branch  is  involved,  there  is  pain  over  the 
side  of  the  nose  and  cheek  from  the  infra -orbital  region  to  the  upper  lip ; 
there  are  "tender  points"  over  the  lower  border  of  the  nasal  bone,  the 
malar  bone,  the  infra-orbital  foramen,  the  gums  over  the  canine  teeth, 
and  sometimes  in  the  hard  palate;  among  other  causes  due  to  sclerosis 
is  the  dental  alveolitis  in  the  aged.  Diseased  teeth  may  cause  neuralgia 
without  local  dental  symptoms;  therefore  in  every  severe  case  the 
dentist  should  be  consulted,  (c)  Involvement  of  the  third  branch  is  the 
least  frequent  form ;  inframaxillary  pain,  along  the  lower  teeth,  tongue, 
chin,  external  ear  and  maxillary  region;  and  tenderness  over  the 
auriculotemporal  nerve  and  inferior  dental  foramen  may  occur.  In 
old  persons  the  loss  of  the  teeth  brings  the  jaws  closer  and  therefore 
stretches  the  inf.  dental  nerve;  it  is  relieved  by  employing  proper  plates. 
In  severe  forms  vasomotor  symptoms  and  increased  secretion  from  the 
eyes,  nose  and  salivary  glands  are  usually  present.  Hyperalgesia  is 
usual  so  that  the  face  cannot  endure  simple  contact,  and  drinking, 
mastication  and  wiping  the  nose  cause  great  suffering.  Herpes  and 
trophic  changes  are  probably  neuritic  rather  than  neuralgic  symptoms. 
In  rare  instances  facial  spasm,  transient  reflex  ptosis,  internal  strabis- 
mus or  myosis  co-exist.  Differentiation,  In  headache  and  migraine 
there  are  no  tender  points;  intracranial  disease,  as  tumor  or  syphilis, 
Is  usually  excluded  by  systematic  examination.  The  prognosis  is 
loubtful  in  severe  forms,  which  are  often  lifelong  in  duration  and 
agonizing  in  degree. 

2.  In  CER\^co-occiPiTAL  NEURALGIA;  there  is  pain  in  the  first  four 
cervical  nerves,  especially  the  inferior  occipital  and  auricularis  magnus; 
this  pain  sometimes  radiates  into  the  fifth  nerve;  there  is  tenderness 
half  way  between  the  mastoid  and  spine,  over  the  parietal  eminence 
and  over  the  cervical  plexus  between  the  sternomastoid  muscle  and 
trapezius;  this  form  is  rarely  primary,  is  often  bilateral,  and  is  less 
intermittent  than  other  neuralgias,  which  facts  are  explained  by  its 
frequent  connection,  especially  with  cervical  caries  and  syphilis,  and 
also  with  tumors,  meningitis,  root  disease  and  affections  of  the  ear. 

3.  Phrenic  neuralgia  is  rare,  though  it  sometimes  occurs  in  peri- 
carditis and  diaphragmatic  pleurisy;  it  is  most  often  left-sided,  with 
pain  and  tenderness  over  the  insertion  of  the  diaphragm  and  nerve 
trunk  in  the  neck;  movements  involving  the  diaphragm  are  painful. 
Diagnosis  and  differentiation  are  usually  uncertain. 
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4*  In  cKRVicoBRAciiiAL  NEURAIXJU,  any  nerve  may  be  involved, 
but  the  ulnar  and  circumflex  are  especially  affected.  Pain  nmj 
radiate  over  the  entire  plexu.s  and  into  the  chest;  the  tender  pcirrtstrt 
most  often  in  the  axilla,  over  the  shoulder  and  over  the  uhiar  ilisitribO' 
tion;  it  is  most  often  confused  with  neuritis  from  trauma,  comprrx<4CMi 
or  other  organic  disease;  it  may  be  due  to  rheumatic  arthritLi. 

5.  Intercostal  neuralgia  ranks  third  in  frec|uency  after  trifidil 
and  sciatic  neuralgia  tneuritis).  Pain  is  felt  along  the  iriierctrttil 
.spaces  and  tenderness  over  the  points  of  emergence  of  iU  three  btanehn, 
over  the  angle  of  the  ribs,  in  midaxilla  and  near  the  manimarv  \im 
It  is  more  easily  distinguished  in  the  upper  than  lower  inteript«^ 
Differentiation  may  be  difficult  because  of  muscular  rh^  '  ^^  ^n 
which  movement  is  more  painful.  Peritoneal  disease.  _  ?^» 
spinal  caries,  aortic  aneurysm,  and  tabes  must  be  disti*  *^ 
is  most  common  in  gastrohepatic  atTections,  and  in  neuiv... u^^a 

Herpes  zoster  is  prol>ably  an  acute  specific  inflamniation  of  tlw^ 
posterior  root  ganglia,  as  shown  by  Barensprung  and  Chamrt  iiw 
later  by  Head  and  Campbell,  It  is  mentioned  in  thin  connrrtnio 
because  of  the  acute  pain  preceding  and  associated  with  the  imd, 
which  appears  after  three  or  four  days;  the  pain  is  often  protnw^^ 
and  intractable;  the  pain  on  the  trunk  follows  the  distribution  of  tbe 
spinal  segments  rather  than  that  of  the  intercostals.    Tl-  '  ^^ 

the  seat  of  a  cellulohemorrhagic  exndatinn  and  it^  f^^>pr^  t.  "**^ 

column  of  the  cord  degenerate. 

6.  Lumbar  NEURALcaA  is  infre(|u»'iu;  n  m*  ur^uMnr  m 
ilio-inguinal  and  genitocrnral  branche.^,  sometimes  in  the  c  '^*' 
obturator  and  crural  nerves.     The  pain  is  felt  over  the  ihdic  cr^it,!'' 
the  inguinal  canal,  labium  or  testes  urritable  testicle). 

7.  Sacral  neuralgia  is  also  infrequent.  Coccygodyaia  is  pfoiJiW! 
}  neuralgic,  and  occurs  mostly  in  women.  The  pain  h  inerea?*J  ^J 
f  sitting,  coitus,  anf I  defecation ;  it  is  obstinate  jmd  resists  even  opffttitFT 

measures. 

8.  In  neuralgia  of  the  jcet,  there  is  pain  iia  the  heeb  wluch  wa^  e»lW 
T*0D0DYNL\  by  Gross;  plantar  neuralgia,  which  is  mostly  nf«^" 
occurs  in  acute  infections,  and  in  catssoti  disr-use.  Morton's  OJ^a- 
tarsalgiu,  which  was  regarded  hy  liim  as  due  to  bony  compressk)**' 
the  fourth  metatarsophalangeal  nene,  usually  occurs  in  one  foo!**®^ 
mostly  in  women;    operation  is  usually  indicated. 

9.  Visceral  neuralgias  are  considered  under  diseases  of  the 
[stomach  and  kidneys  and  under  hysteria  and  neur      ' 
rthis  caption  may  be  given  llead'n  areas  of  iHiin  rt  2 

disease:    the  organ  is  first  given  and  folloT^ing  it,  i.^  the  urea  to 

its  pain  is  reflected :  11  tart :    1st,  2nd,  3rd  dorsal  segment:!,     ^ 

2nd,  3rd,  4th,  5th   dorsal  segments,     Stomm*h:     r>th, 
^dorsal;   cardiac  end  from  6th  and  7th.    Pyloric  end  from  LHh. 
iinen:     (a)  Down  to  upper  part  of  rectum,  l>th,  10th.  11th  mod 
dorsal,    (6)  Rectum,  2nd,  3rd  and  4th  sacnd*    Liver  and  gaU-hti 
7thf  Sth,  0th,  10th  dorsal;    perhaps  6th  dorsal.     Kidney  and 
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:0th,  11th  and  12th.  The  nearer  the  lesion  lies  to  the  kidney,  the 
nore  is  the  pain  and  tenderness  associated  with  the  10th  dorsal.  The 
ower  the  lesion  in  the  ureter,  the  more  does  the  1st  lumbar  tend  to 
ippear.  Bladder:  (a)  Mucous  membrane  and  neck  of  bladder, 
1st,  2nd,  3rd,  4th  sacral,  (b)  Overdistention  and  ineffectual  con- 
traction,llthandl2thdorsalandlstlumbar.  Prostate:  10th,  11th,  12th 
dorsal,  1st,  2nd,  3rd  sacral  and  5th  lumbar.  Epididymis:  11th  and 
12th  dorsal  and  1st  lumbar.  Testis  and  ovary:  10th  dorsal. 
Appendages:  11th  and  12th  dorsal  and  1st  lumbar.  Uterus:  (a)  In 
contraction.  10th,  11th,  12th  dorsal  and  1st  lumbar,  (b)  Os  uteri. 
1st,  2nd,  3rd  and  4th  sacral  (5th  lumbar  very  rarely). 

Treatment  of  Neuralgia.— Logically  the  treatment  of  the  cause 
(q.v.)  should  precede  that  of  the  symptoms,  but  practically,  pain  is 
the  prime  indication  for  .therapeutic  measures. 

1.  Local  Measures. — Pressure  on  tender  points  may  diminish  or 
ibolish  pain.  As  in  sciatica,  blisters  and  sinapisms  (both  of  which 
nay  leave  permanent  pigmentation  on  the  face),  the  cautery,  local 
leat,  acupuncture  or  injections  of  water  or  cocaine  may  give  relief. 
Freezing  the  skin  by  ethyl  chloride  (Richardson,  Deddard)  often 
fives  better  results.  Menthol,  camphor-chloral  (equal  parts)  and 
iniments  are  of  some  value  (tr.  aconiti,  tr.  chloroformi,  tr.  belladonns& 
i&  3ij>  linimentum  saponis  5^^).  Injections  of  1  per  cent,  solution 
►f  osmic  acid  into  the  nerve  trunk  are  very  successful;  they  were 
ecommended  by  Bennett  (1889)  and  later  by  Murphy;  paralysis 
ometimes  results.  Massage  is  often  beneficial,  for  the  muscles  and 
lerves  have  common  veins. 

2.  Nutrition. — A  full  diet,  with  milk,  and  cod-liver  oil,  and  also 
vith  rest,  the  Mitchell  cure,  hydrotherapy  and  massage,  is  often 
)eneficial,  especially  with  change  of  climate  or  surroundings.  Alcohol, 
o^hich  is  always  dangerous,  is  most  often  indicated  in  older  subjects. 
The  beneficial  effects  of  castor  oil  are  often  great,  probably  because  it 
promotes  elimination.    Gouty  subjects  may  thrive  on  a  vegetable  diet. 

3.  General  Drug  Treatment. — There  are  numerous  remedies.  Iron 
and  strychnia,  and  possibly  phosphorus  are  valuable  in  ansemic 
subjects.  Dana  gives  strychnine  hypodermatically  in  doses  of  A  gr. 
even  up  to  h  gr.).  Arsenic  is  excellent  in  anaemic,  malarial  and 
degenerative  types;  quinine  is  beneficial  in  non-malarial  as  well  as 
malarial  types  and  in  trifacial  neuralgia  especially,  although  its  value 
is  considerably  overestimated.  Valerian,  cannabis  indica  and  bro- 
mides should  be  given  for  irritability;  salicylates  for  rheumatism  and 
jolchicum  and  cimicifuga  for  gout;  iodides  are  sometimes  of  benefit 
;o  non-syphilitic  subjects;  full  doses  of  nitroglycerine  are  frequently 
lelpful. 

4.  Analgesics. — Acetanilide  (gr.  v)  and  the  other  coal-tars  should 
>e  used  first  in  fresh  cases.  Extr.  cannabis  indica*  (gr.  \)  and  fluidextr. 
relsemii  (itr  ii  to  iv)  should  be  administered  every  three  to  six 
lOurs  in  the  less  severe  cases.  In  acute  febrile  or  rheumatic  cases, 
luidextr.  aconiti   (itR  i  to  ii)   should   be  given  every  two  hours  until 
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tingling  in  the  mouth  or  extremities  and  slowing  in  the  pulse  intenmes.  1 
Liebreich  inlvocntes  rrotori-fhioral  (gr.  v),  or  wi(h  i-Hreeven  tgr,  xjH 
for  several  ^losfs.  Finally,  in  severe  eases,  morphine  may  he  pvral 
but  as  far  as  possil)le,  it  shniihl  be  avoideil;  Honietime.s  it.n  admiiii>tn- 
tion  h  inevitable;  though  .some  writers  find  that  it  temb  to  prtvcnll 
reeurrenee»  the  pain  often  develops  again,  inten«iified;  it  should  te| 
eombined  with  atropine,  whieh  may  Ik*  given  a  lone »  ns  it  MimPtiinefJ 
more  j^ermanently  eontroU  the  pain  than  does  the  niorjibine. 

5.  Electrotherapy.— This  sometimes  relieves  the  pain,  but  it  umft] 
often  faiU.  <  ialvanization  with  a  weak  current,  which  should  tx*  jurtj 
strong  enough  to  produee  a  sensatitm  of  burnings  and  shoidd  l>eappWJ 
with  the  s|ionges  warm  and  with  the  anode  ti»  the  painful  area.  mftTbeJ 
benehrial,  especially  in  newly  develope*!  cases. 

6,  Surgical  Therapy. — This  includes  section,  resection,  stiTUhi«|J-] 
twisting  or  divnlsirm  of  the  nerves;  resection  should  be  rr-  '  ''^ 
all  of  tliese  prf>cee<liugs  may  fail.  In  incocrcible  trigenu 
the  (lasserian  ganglion  may  be  extirpated  (Hartley,  Kniii^e.  Kr****! 
Cushing),  but  this  operation  is  severe,  and  loss  of  the  eye  may  irfliU., 
Horsley  ojiens  the  skull  and  divides  the  root  of  the  fifth  tien'e  ibcve 
the  ganglioTi,  but  this  also  is  distinctly  dangerous,  and  Si  i'' 
Fraxier  tlierefore  suggest  its  division  without  opening  f!* 
Cftvity. 

VASOMOTOR  AND  TROPHIC  NEUROSES 


Vasomotor  centres  exisi  in  the  cerebral  cortex  and  medulla.  Tf^l 
fd)ers  probably  run  in  the  lateral  tohimns  of  the  cord  and  leavf  by  tHcj 
anterior  roots.  ]'(UHomi)for  parahfsis  occurs  independently  i**^  *^*^^j 
functional  or  organic  disease.  Paralysis  of  the  cervical  5j-Taf»«tli«^**'| 
may  result  from  trauma,  aneurysm,  tuberculou.s  apical  t»f  glutuluUrJ 
diseai^e,  tir  di^ea^e  of  the  cord.  It  is  attended  by  retlue^-*,  ti^  *«i 
temperature,  puliation  and  tortuosity  of  the  venHels,  Hwealiik 
ringing  in  the  ears  and  palpitation.  In  paralysi,s  of  thecerM  -- 
pathetic  there  is  pupillary  narrowing  from  the  unoji|«)Metl  action «rf"*i 
third  nerve,  slight  ptosis,  narrowing  of  the  inter  palpebral  fi> 
paresis  of  Miiller^s  muscle,  salivation,  larhrymaticm*  atifl  \\ 
some  standing*  retraction  of  the  eye  and  tlatteuiug  of  ibr  cheek.  *^| 
pupil  reacts  somewhat  to  light  but  not  lo  stimulati<in  by  p»i"  **J| 
pinching  of  (he  skin  of  the  neck  (Miibius);  the  pupil  can  W  wiilffl^»| 
by  atropine,  but  to  a  le^s  degree  than  in  the  nornuil  eve. 

Vasomotor  spasm    presents   converse   symptoms,   pallor  coH 
small  rebels,  and  frec|uently  a  sen.se  of  tingling  or  arleriiil  jmn.  ^^ 
examples  are  nervous  angina  pectoris,  and  Kuynttud's  d' 
(c<intraction,   irritation)   uf  the  cen'ical   sympathetic    [  ^^^ 

pupils^  an  increa^sed  interpalf>ebral  fissure  and  ex(»phtbalni«i^ 

Little  15  known  of  the  trophic  ntrn'nf,  if  indeed  ^lepamle  nrtt^^ 
j*erve  nutrition,    If  they  exi^t,  they  are  prolMibly  closely  rrtated  t»>^* 
vanomotor  tracts.    Trtiphic  cbange.s  may  be  syniptumattr  of  di^tai** 
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the  nerves  or  cord,  as  in  neuritis  or  nerve  trauma,  hemifacial  atrophy, 
tabes,  syringomyelia,  and  myelitis,  under  which  their  special  features 
have  been  already  discussed. 

Erythromelalgia  was  described  first  by  S.  Wier  Mitchell  (1872);  the 
term  indicates  the  chief  clinical  characters,  redness  and  pain  in  the 
extremities.  It  is  rare,  though  much  more  frequent  than  is  shown  by 
Rest's  series  of  40  cases.  It  occurs  mostly  between  the  years  of  twenty- 
five  and  forty  and  is  slightly  more  frequent  in  males  than  in  females. 
Its  pathology  is  not  wholly  clear,  although  Mitchell  and  Spiller  find 
neuritis  arid  sclerosed  arteries.  The  toes  (less  often  the  fingers),  and 
balls  of  the  toes,  are  the  seat  of  severe,  usually  paroxysmal  pain, 
swelling  and  redness;  the  arteries  throb  and  the  veins  are  engorged; 
the  color  is  sometimes  blue.  Pain  is  sometimes  experienced  in  the  head 
and  neck,  and  vertigo  and  muscular  weakness  may  be  noted.  The 
symptoms  occur  mostly  in  warm  weather,  and  generally  disappear  in 
winter.  The  clinical  course  is  long,  the  prognosis  doubtful  and  the 
treatment  consists  of  electrotherapy,  cool  baths,  acetanilide  and  iodides. 

Acroparsesthesia  is  closely  related  to  erythromelalgia.  It  was  des- 
cribed first  by  Nothnagel,  and  F.  Schultze  (1890)  named  this  very 
frequent  affection ;  its  derivation  signifies  paresthesia  of  the  extremities. 
More  than  90  per  cent,  of  cases  occur  in  women  between  thirty  and 
sixty  years  of  age.  The  etiology  is  doubtful  (stasis  or  arteriosclerosis). 
Its  chief  feature  is  an  unpleasant  crawling,  tingling  sensation,  some- 
times amounting  to  actual  pain  in  the  fingers  or  hands,  less  often  in  the 
toes  or  feet.  The  discomfort  is  greatest  at  night  and  in  the  early  morn- 
ing; it  is  peripheral  and  symmetrical  but  does  not  correspond  with  any 
nerve  area.  Generally  there  are  no  objective  findings,  other  than  occa- 
sional vasomotor  disturbance  or  slight  sensory  blunting.  The  outlook 
is  favorable,  the  course  is  chronic  and  treatment  is  symptomatic;  the 
faradic  brush  frequently  affords  relief. 

Spontaneous  symmetrical  gangrene,  or  Rajmaud's  disease  was  first 
described  by  Raynaud  (1862).  Sixty-six  per  cent,  of  cases  occur  in 
women,  who  are  usually  delicate,  anaemic  and  neurotic,  and  most  cases 
develop  in  persons  between  twenty  and  forty-five  years  of  age.  In  10 
per  cent,  it  is  hereditary.  Other  causal  factors  are  uncertain ;  exposure 
to  cold  and  dampness,  exhaustion,  worry  and  acute  infections  are  some- 
times considered  of  etiological  importance.  Occasional  co-existence  is 
noted  with  hysteria,  neurasthenia,  epilepsy,  tabes,  syringomyelia, 
myelitis,  angioneurotic  cedema,  peripheral  neuritis  and  acute  mania. 
Its  pathology  is  not  wholly  established,  but  arterial  spasm,  endarteritis 
and  neuritis  are  said  to  exist.  There  are  three  stages:  (a)  Local 
ischcBmia  (or  syncope),  begins  with  pallor  and  coldness  of  one  or  two 
fingers,  perhaps  of  the  entire  hand,  or  of  the  toes,  and  is  attended  by 
numbness  or  severe  pains.  The  *'dead  fingers"  or  toes  appear  on 
exposure  to  slight  cold  or  on  emotion,  and  reaction  occurs  after  a 
variable  period.  The  process  may  not  pass  this  stage,  (b)  Local 
asphyxia  (or  cyanosis)  develops  in  the  parts  involved,  at  times  with 
some  swelling  or  anaesthesia.    It  is  most  severe  in  winter,  and  chilblains 
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are  regarded  as  the  mildest  type  of  this  stage,  (e)  Local  gm^rm, 
which  is  spontaneous,  symmetrical  and  fortunately  rare,  is  the  Itit 
stage.  It  is  dry,  .sometimes  vesicular,  and  its  extent  is  always  Ic-sai  (liao 
the  area  of  iscbivmia  and  asphyxia.  The  tips  of  the  fingers  or  toes  (hs 
up,  fall  off  and  scars  mark  successive  attacks.  I^ess  ufteti  the  tipof  tk 
nose,  ear,  buttock,  heel,  shoulder  or  abdomen  is  involved,  and  vcrv 
rarely  the  tongue,  penis,  elbow,  or  knee.  Fever  is  usually  aK:<enr.  h 
some  instances  there  is  severe  general  disturbance,  as  fever,  chill, 
enlarged  spleen,  colic,  hfcmoglobinuria,  uriemia,  stupor,  eoma,  coi»- 
vulsions,  transient  hemiplegia,  neuritis  and  spastic  retinal  reaseK 
The  severe  or  fatal  cases  occur  especially  in  children.  The  cintrni^ 
chronic  and  consists  of  repeated  attacks,  which  cjften  abn*  utrf 

Differentiation  is  usually  easy  from  hysterical  gangren*  ;ifji, 

diabetic,  arteriosclerotic  or  embolic  gangrene,  syringomyeiia,  lepfo?. 
ergotism  and  occlusion  by  acute  arteritis,  as  in  typhoid. 

In  treatment,  narcotics  should  be  given  for  pain;  warmth  andA*- 
vation  promote  venous  return,  and  nitroglycerine  dilates  the  ATteriw. 
Cushing  advises  that  Esmarch's  constrictor  be  applied  for  a  few  duD' 
uteSj  after  which  the  circulation  is  restored.  In  actual  gangrene,  surpcil 
interference  should  l>e  postponed  until  complete  demarkation  dcvd^p- 
because  the  area  is  usually  much  more  cirtHimsrribed  than  at  firs 
indicated. 

Acute  angioneurotic  oedema  was  first  fully  describeii  by  Quind» 
(1882).  although  Milton  (1876)  described  "giant  urticaria/*'  It  occurs 
most  frecjuently  between  the  years  of  twenty  and  thirty-five  tml  i* 
slightly  more  frecjuent  in  women  than  in  men.  Hereditary'  forra*si'' 
known;  22  cases  occurred  in  5  ( Osier) »  and  22  cases  in  \\  (Milroft 
generations  of  one  family.  It  is  allied  to  urticaria,  erjihenui  nodo5»u» 
and  possibly  to  some  forms  of  purpura,  and  consists  of  a  circuntfcfilw 
iedema,  which  is  sudden  in  onset  and  in  disappearance,  is  tea^eaod 
pale,  does  not  pit  on  pressure,  sometimeij  causes  burning,  and  uppti'^ 
mostly  on  the  eyelids,  lips,  cheek,  tongue,  hands  or  genitalia^  som^ 
times  on  the  buttocks,  pharyiix,  Iarj*n.\,  lung  or  digestive  trad.  '* 
sometimes  attacks  several  areas  simultaneously,  (»astrtMnt*5ti^ 
symptoms  occur  in  33  to  50  per  cent,  of  cases,  as  epigastric  jmio,  voioiJ^ 
ing,  colic  or  diarrhoea  (see  page  867).  Hiemoglobinuria,  alburoimir^ 
and  polyuria  are  less  frequent.  The  outlook  is  good,  except  for*l* 
dangerous  laryngeal  or  pharyngeal  localization  which  nuiTC»ii»**^ 
den  death.  Reeurrerwe  is  not  uncommon,  and  sometimes  oceiirs •'"* 
considerable  periodicity.  Treatrtumt  is  symptomAtic  and  (fW**** 
nitroglycerine  has  been  recommended.  Rtofidgood  *  Hinli^rwl 
incisions  with  great  benefit. 

Twenty-two  cases  of  chronic  hereditary  tropQoetiemft 
tions  were  described  by  ]\Iilrov  {1893)  of  Omaha,  and  ^ 
generations  by  Meige  (1898).     A  firm,  pale,  (Stainless  cedenui,  chic^J 
below  the  hip  or  knee,  develops  toward  pubertj",  without  csrdtac,  rrn** 
or  Apparent  local  causes.    It  may  appear  in  the  arm  ami  leg  uf 
same  side,  including  probably  some  of  the  ito-caikd  local  beiiiili; 
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trophies.  The  first  cases  recorded  were  initially  thought  to  be  phle- 
bitis. Health  and  life  are  not  threatened,  although  treatment  produces 
no  results. 

Hydrops  articnlorum  intermittens  (hydrarthrosis  intermittens)  or 
intermittent  hydrops  in  the  joints,  occurs  with  equal  frequency  in  both 
sexes,  and  71  per  cent,  occurs  in  persons  between  ten  and  forty  years  of 
age.  Its  exact  etiology  is  not  known.  Some  cases  present  malarial, 
gonorrhoeal  or  traumatic  antecedents.  The  knee  is  usually  involved 
when  several  joints  are  affected,  and  in  33  per  cent,  is  alone  involved. 
The  effusion  wholly  disappears  after  two  or  three  days,  but  it  reappears 
obstinately  every  one  to  four  weeks.  There  is  no  fever  and  usually  no 
pain.    Treatment  is  general. 

Scleroderma  was  described  by  Lusitanus  and  Alibert,  though  Thirial 
(1845)  gave  the  first  full  account  of  it.  It  is  a  chronic  thickening  and 
hardening  of  the  skin,  followed  by  atrophy.  It  is  a  rare  affection,  but 
is  more  common  than  is  generally  recognized.  The  localized  form 
usually  develops  before,  and  the  generalized  form  after,  the  twenty-fifth 
year.  Seventy-five  per  cent,  of  cases  occur  in  women.  The  causation 
is  obscure;  erysipelas,  trauma,  cold,  and  neuropathic  disposition  are 
sometimes  considered  etiological,  and  association  with  other  neuroses, 
general  and  vasomotor,  is  frequent.  Anatomically  the  skin  and  all  the 
contained  structures  are  fibrosed.  In  the  localized  form  it  occurs  in 
spots  or  streaks,  which  often  correspond  to  the  course  of  given  nerve 
trunks  or  spinal  segments.  In  the  general  form  the  body  may  be 
literally  "hide  bound."  Its  distribution  in  order  of  frequency  is  (a) 
the  upper  extremities;  (b)  the  trunk;  (c)  the  head  and  face;  (d)  the 
lower  extremities ;  (e)  generalized.  The  skin  is  usually  first  painful 
and  sensitive,  then  reddened  and  thickened,  and  finally  pale,  glossy, 
dry,  atrophic  and  parchment-like.  It  is  rigid  and  without  folds, 
inhibiting  the  mimetic  play  of  the  features.  The  nose  is  peaked, 
the  lids  cannot  close  over  the  eyeball  and  may  become  everted.  The 
mouth  is  so  small  as  to  sometimes  necessitate  extraction  of  some  of  the 
teeth,  and  rigidity  in  the  neck  may  render  swallowing  diflScult.  In  the 
fingers  it  occurs  in  5  per  cent,  of  cases,  the  condition  being  known  as 
sclerodactylia  (Ball).  The  close  skin  produces  decided  deformity  and 
loss  of  function.  Sensation  is  usually  preserved,  the  secretion  of  sweat 
is  usually  reduced,  and  pigmentation  and  trophic  changes  in  the  hair 
and  nails  are  occasionally  seen.  In  some  cases  it  occurs  with  herpes ; 
this  is  the  herpetiform  morphea  of  Hutchinson.  Circumscribed 
itrophy  of  the  bones  is  said  to  occur.  Only  30  per  cent,  of  cases 
Improve,  and  15  per  cent,  recover,  whence  the  outlook  is  generally 
mfavorable.  Treatment  is  unsatisfactory.  Improvement  has  followed 
idministration  of  salol  and  inunctions  with  oil;  thyroid  extract  (Osier, 
Lustgarten,  Sachs  and  Bramwell),  especially  if  used  early  in  the  disease, 
nay  promote  recovery. 

Ainhum  was  first  observed  by  Clark  (1860)  then  by  Da  Silva  Lima 
[1866).  It  is  a  chronic  affection,  usually  limited  to  the  great  toe,  which 
it    its   plantodigital   fold  suffers  a  slow,  painless,  non-inflammatory 
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circular  constriction  and  spontaneous  amputation.  Ainhutii  b  cWedv 
found  in  the  rotored  races  of  Brazil,  Africa,  India  and  MJinftimi^  in 
this  coyutr\\  Its  nature  is  disputecl;  an  ingrowtb  of  the  cpidemus lod 
sflerodernia  have  Ueen  thought  to  be  the  cause.  It  is  not  amputitin^ 
leprosy,  us  has  been  chiiuied. 


VL  DISEASES  OF  THE  MFSrLES 


1.  MYOSITIS. 

IiiHainnmtiou  !u  the  muscles  may  be  single  or  multiple;  itoiijrv 
an  independent  uirectiou  or  a  secondary  one.  It  may  rt*ach  theniitfcte  | 
Ijy  contiguity  from  adjacent  <lisease,  may  result  fn^m  trnuma.iricliiB 
infection  with  cysticercus,  echinococcus,  sporozoa  Unyxo-,  surttKiM 
inicrosporidia),  sepsis,  puerperal  fever,  rheumatism,  .Hcnrliittna,  |OJW^ 
rhtea,  syphilis,  or  erythema  multiforme.  The  muscles  arrthesrslw 
serous  or  sometimes  ht-morrhagic  or  diffuse  purulent  exudatiofl  »" 
septic  forms,  and  of  fatty  degeneration.  There  is  a  form»  rmlemn'ifl 
Japan,  in  which  the  Staphylococcus  pyogenes  aureus  occur*  in  puTt 
cultures.  The  muscles  are  usually  friable  and  sometimes  fmffinrntfi 
Polymyositis  first  ilescnbed  by  Wagner  n887),  IIcpp  and  riivtrri^'to* 
occurs  most  often  in  youth  and  adole^'cnce  aJid  is  attended  hv  pJ^ 
especially  near  the  tendons,  swelling  and  often  a'dema  in  tbr  nnv^^^- 
the  electrical  irritability  of  w^hich  is  decreased  as  aljw)  are  ihf  Icfl*''"* 
reflexes.    The  skin  may  participate,  an<l  herpes,  ei     '  hulte  <'' 

purpura  {dermaUnni(osith)  may  be  present:   the  inf»  ^  jv  iuTolw  i 

the  tissue  in  wliich  the  afferent  nerves  originate  (nniscle  5pi miles )»»'•' 
topographically  a  neuritis  and  myositis  may  co-exist  or  coincide  ^w'*^^ 
myositU,  Senator!,  In  some  cases  there  is  arthritic  or  phl*to^ 
Oppenheim  descriljes  a  ease  of  dermatomiteom ft  ith  j^toffltti*'^* 

iritis  aru!  conjunctivitis.    The  inflaunnation  (k^*  iy  reaches  f"' , 

tongue,  pharynx,  larynx,  or  respiratory  uniscle.s,  and  may  even  «*»*** 
ditticult  maslieation  c»r  swallo\\ing,  ptosis  fir  dyspiiafa.     The  ^ystefl"!^! 
reaction  is  usiuilly  severe,  is  marked  by  fever,  ciitil^,  jtweatA,  *[w«'^  ] 
tumor,  sometimes  bv  angina,  bronchitis,  allHiminuria  cir  Irukocjl^i**^ ] 
The  course  is  usually  fatal. 

Differeniiaiion  concerns  multiple  neurit U  Urndenie^is  over  tbcj 
trunks,  motor  and  sensory  fimbngs);  trichinosis  «findtii|C  tiieHu  - 
the  lender,  swollen  muscles,  increase  of  I  he  e^i^^inophile  if4U»  •■'I 
dige'itive  symptoms);  and  the  periarierUU  nodama  of  Ka*simiil  •^1 
Maier  {</.  c.) 

Trmtmeni  h  symptomatic,  and  is  identical   irith  that  nl 
Sweats  and  afiministration  of  aspirin  are  benefirtab 
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Myositis  ossificans  is  characterized  by  a  myositis  which  usually 
develops  acutely  in  the  muscles  of  the  neck  or  back  before  the  fifteenth 
year,  and  leaves  residual  foci  of  infiltration,  which  gradually  calcify. 
The  thigh  and  arm  are  most  severely  and  permanently  affected.  The 
process  occurs  in  the  strongest  muscles  and  at  an  age  when  they  develop 
most  actively;  it  may  affect  many  muscles  and  runs  a  chronic  course, 
perhaps  of  several  decades.  One  hundred  and  thirty-four  cases  are 
recorded  (Cahier);  there  were  101  traumatic  cases  (Werner,  1904). 
Massage  is  sometimes  beneficial. 


2.  MUSCULAR  RHEUMATISM  (MYALGIA). 

This  includes  many  vague  but  important  affections.  It  occurs 
particularly  in  men,  after  exposure  to  cold  and  dampness,  and  is  obvi 
ously  promoted  by  certain  occupations.  Muscular  overexertion,  as 
straining  and  lifting,  is  frequently  a  part  of  the  history.  Rheumatic 
and  gouty  subjects  are  specially  exposed  and  to  recurrent  seizures. 
Disorders  of  metabolism  or  mental  as  well  as  physical  overwork  mark 
some  cases.  Other  forms  are,  as  Leube  insists,  probably  infectious, 
for  fever  occurs  in  33  per  cent.,  and  is  occasionally  followed  by  endo- 
carditis; muscular  rheumatism  in  this  sense  does  not  usually  involve 
many  muscles,  but  usually  one  muscle  or  a  single  group.  The  pain  is 
not  paroxysmal,  as  in  neuralgia,  and  is  experienced  in  the  muscle  or 
reaches  it  from  its  tendons  or  fasciae.  In  some  cases  it  is  apparently 
a  mild  neuromyositis.  Its  varieties  are;  Myalgia  capitis ,  affecting  the 
fascia  of  the  head;  omalgia,  involving  the  muscles  of  the  shoulder, 
or  rheumatic  torticollis,  which  is  usually  unilateral;  pleurodynia,  which 
affects  the  chest  muscles,  pectoralis,  intercostals,  and  serratus,  limits 
respiratory  movements  and  is  likely  to  be  confused  with  intercostal 
neuralgia,  pleurisy,  periostitis  of  the  ribs,  or  vertebral  disease;  luin- 
bagOy  which  involves  the  lumbar  muscles,  and  is  the  most  fre(|uent, 
painful  and  obstinate  form,  causing  great  pain  on  movement  or  on 
efforts  of  the  uninvolved  muscles  to  maintain  quiet;  it  is  probably  due 
in  some  cases  to  muscular  rupture,  as  after  lifting.  In  the  abdominal 
muscles  and  glutei,  it  may  simulate  pelvic  disease.  In  treatment,  rest 
is  urgently  indicated,  for  use  of  the  affected  muscles  aggravates  pain 
and  protracts  the  condition.  Involuntary  movement  is  prevented  by 
careful  strapping  with  adhes^ive  plaster,  especially  when  there  is  pain 
in  the  chest.  A  hypodermic  of  morphine,  into  the  muscle,  is  often 
indicated. 

Deep  injection  of  water  into  the  muscles  of  the  back  may  relieve 
pain.  Ringer's  method  of  acupuncture  with  long  needles  which  are 
pushed  three  inches  into  the  back  and  left  there  for  from  five  to  ten 
minutes  is  beneficial,  but  is  usually  vigorously  opposed  by  the  patient. 
Very  energetic  massage,  wuth  the  local  application  of  heat,  probably 
gives  the  best  results.  The  actual  cautery,  the  application  of  the  con- 
stant current,  and  the  use  of  Tesla*s  coil  give  good  results.    The  use  of 
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belladonna  plasters  gives  relief.  Grelsemium,  acetatiilide  and  salic}- 
lates  often  produce  no  effect,  but  may  instantly  relieve  certam  cases. 
Chronic  cases,  with  vague,  fugitive  pains  which  come  on  ¥rith  change 
of  weather,  are  treated  in  the  same  way — usually  without  result. 
Confusion  with  chronic  alcoholism,  tabes,  gout,  and  diabetes  is 
frequent. 


SECTION  X. 


INTOXICATIONS.    SUNSTROKE. 


(A).  ALCOHOLISM. 
I.  Acute  Alcoholism. 

(a)  The  highest  brain  centres  are  first  aflfected.  The  judgment 
is  first  involved  (emotion  predominating),  motility,  next  (as  shown 
by  the  disordered  speech,  gait  and  vision),  then  the  lower  centres 
(respiratory,  circulatory  and  spinal).  (6)  The  circulation  is  increased 
and  the  pulse  becomes  more  rapid,  though  it  is  held  that  alcohol  does 
not  stimulate  the  heart.  Full  doses  may  m^ke  the  pulse  slow  and 
small.  The  vascular  tone  is  lax  and  the  face  is  therefore  flushed; 
for  this  reason  alcoholics  suffer  little  shock  from  coincident  trauma- 
tism, (c)  Respiration  is  slow,  deep,  and  seldom  stertorous,  (d)  The 
pupils  are  variable,  often  dilated  or  sometimes  narrow  and  reaction- 
less,  (e)  The  temperature  may  fall  markedly,  from  vasoparesis,  and 
usually  with  some  cyanosis  and  failing  of  the  bulbar  centres;  Reincke 
states  that  temperature  has  fallen  as  low  as  75°!  Involuntary  evacua- 
tions occur  in  the  severest  cases  and  there  may  be  subcutaneous  hemor- 
rhages. 

Dipsomania  is  intermittent  acute  alcoholism,  an  hereditary  psycho- 
sis in  which,  after  intervals  of  abstinence  and  of  no  craving  for  liquor, 
the  patient  becomes  intoxicated. 

Diagnosis. — ^The  alcoholic  breath  is  usually  suggestive  but  epileptics 
and  ursemics  may  drink,  and  while  drunk,  a  man  may  have  his  skull 
broken  or  suffer  an  apoplexy.  Many  mistaken  diagnoses  result  from 
carelessness,  but  many  are  unavoidable,  and  the  apparently  drunk 
patient  should   be  treated  for  alcoholism,   while  other  possibilities 
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should  be  carefully  considereiL     Ah  a  rule  the  patient  can  \m  t^TOvmi* 

hut  ill  **dead  drunks*'  this  is  not  the  case,  and  incomplete  coma  miy 
occur  frtun  other  causes.  The  condition  of  the  pupils  is  not  of  itrUin 
diagnostic  vahie,  though  they  are  usually  dilated  in  alcoholic,  coiuniriwl 
in  opium  and  ura^mic,  and  unequal  in  apoplectic,  coma.  Stertorou* 
breathing  is  strongly  indicative  of  apoplexy  or  urfemia.  Coirvul* 
sions  following  delirium  and  nniscular  t witchi ngs  are  less  n>mniOfl  ^ 
than  in  other  similar  conditions,  hnt  at  the  time  of  writing,  thenuthor 
has  a  case  which  showefl  uni*  and  then  bilateral  convulsioiis,  Tkf 
urine  rarely  contains  alcohol,  as  but  one  or  at  the  mo?tt  5  per  cfiit. 
of  ingested  alcohol  is  excreted  by  the  lungs  and  kidneys,  One-llufdof 
all  the  fatal  poisonings  in  New  York  and  Berlin  are  acute  alctihoE^n 
Treatment. — Gastric  hi v age  is  sutticient  in  most  eases.  Ev^n  tlir 
convnlsions  recjuire  little  attention,  but  when  severe,  yield  to  i  f^ 
whiflfs  of  chloroform.  Acute  mania  yiekls  to  a  hypodermic  of  ip^ 
niorphime  hydrochloras  (gr.  i).  follapse,  cold  extremitie*,  *'wl 
cardiac  and  respiratury  failure  are  relieved  by  hot  coffee,  -stnYhmH^* 
atropine,  aromatic  spirits  of  ammonia  and  local  beat,  a^  wlW  \w  rooft 
fully  outlined  uufler  acute  opium  poisoning  {v*  L), 


II.  Chronic  Alcoholism. 

This  is  less  an  hereditary  tendency  towani  drinking  than  »  Wk  «^' 
character.  The  constant  use  of  alcohol  has  varying  effect^;  **>ro<* 
pco|de  can  take  beer,  wine  (»r  spirits  rhroughout  life  without  »pp«n*n^ 
injur}';  in  others,  even  the  mildest  alculKdic  drinks  may  inducfMi^"™ 
alterations,  so  that  as  in  liver  cirrhosis,  it  would  si*em  ihat  tlje^*  ** 
some  other  etiological  factor;  however,  alcohol  in  health  is  a  Iwwlfc*'"* 
an  injurious  naN*otic  or  stimidant,  a  pmtophtsmic  poison  to  thrpiT*""' 
chymatons  organs  and  arteries,  and  a  check  on  metabolt^nr 

Symptoms,— (a)  There  may  be  ntrvou.*(  manifestations.    Funrtii>»*' 
changes  include  the  alcoholic  tremari  which  is  a  most  common  \VO*r 
torn;    mental   duluess   an4l    weakness;     nenousness,   jumping  '^ 
slight  stinndi,  irrital)ility,  injpaired  jndgnient  and  feeble  will  p«^*^' ' 
neuralgias  and   nmscnlar  rheumatism.     (^uin*pia<rs  sign  i^  fW*^' 
by  having  the  patient  place  his  fingers  vertically  to  the  ej^auiio*^' 
hand  or  body,  when  a  series  of  jerking  shock-like  mo^TUienU  *'*J 
noted;  Fiirhringer  decides  that  (i)  if  it  is  absent,  alcoholi'^m  i.»*  ftb 
(ii)  if  it  is  moderate,  there  is  imcertainty  ami   (iii)  if  it  is  markfl*^ 
3  cases  out  of  5,  the  patient  is  an  alcoholic.     Of  Drgitnir    nef^**' 
manifeiitations,  multiple  neuritis  is  the  most  tHiromnii;   it  nmt  i«sw 
from  small  amounts  of  alcohol,  when  there  is  a  coinciilent 
poisoning;    it  is  much  more  often  a  promoting  factor  than  an 
c*ause   of   paretic  dementia;     epilepsy   may   resuh    from   mirok 
hemorrhagic  pachymeningitis,  chr*>nic  leptomeningittr^,  actjir 
encephalitis,  flegeneration  in  the  anterior  horns,  or  Clark's  rol«t»'*5 
degeneration  of  the  cereliral  nervous  tiiisue  and  sli|r|it  optk  i* 
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may  be  more  or  less  direct  sequences.  (6)  The  circiUation  is  affected. 
Arteriosclerosis  often  develops  with  its  train  of  sequences,  cardiac 
hypertrophy  and  dilatation,  angina  pectoris,  cerebral  softening  or 
hemorrhage,  (c)  Chronic  bronchitis  and  emphysema  are  frequent 
collateral  findings.  There  may  be  chronic  pharyngitis  and  laryngeal 
thickening,  (d)  The  digestive  organs  are  involved.  Alcoholic  gastritis 
(q.  V.)  is  common;  the  morning  vomiting  (vomitus  matutinus)  is 
quite  characteristic,  and  is  quieted  only  by  another  dose  of  its  cause. 
Beer  drinkers  usually  have  large  stomachs.  Alcoholic  cirrhosis  has 
been  already  discussed;  fatty  degeneration,  arterial  congestion  and 
hypertrophy  may  antedate  or  accompany  cirrhosis.  Beer  drinkers 
have  lax  bowels,  while  consumers  of  spirits  are  constipated.  Hemor- 
rhoids are  common,  (e)  The  kidneys  undoubtedly  suffer.  Dickinson, 
Formad  and  Pitt  think  that  renal  disease  is  less  common  than  is  usually 
believed;  Formad  and  Pitt  found  that  the  kidneys  were  hypertrophied 
without  other  change  in  43  per  cent.  As  in  cirrhosis,  several  factors 
may  be  necessary  to  produce  indurated  kidneys.  (/)  Metabolic  mala- 
dies, as  gout,  obesity,  and,  according  to  Striimpell,  some  forms  of 
diabetes  may  result  from  chronic  alcoholism,  ig)  The  skin  frequently 
presents  the  acne  rosacea,  a  very  common  but  not,  as  Trousseau  says, 
an  "indelible  stigma.'*  The  vessels  of  the  nose,  cheeks  and  often  of 
other  parts  are  suggestively  dilated;  the  conjunctivae  are  injected  and 
the  eyes  water. 

Prognosis. — The  prognosis  is  unfavorable,  both  from  the  stand- 
point of  curability  and  complications.  Finglish  life  insurance  com- 
panies estimate  that  the  risk  is  25  to  43  per  cent,  less  in  abstainers  than 
in  alcoholics.  The  general  resistance  is  lowered,  thus  favoring  infec- 
tions, as  tuberculosis,  and  raising  greatly  the  death  rate,  most  notably 
in  pneumonia.  Twenty  per  cent,  of  suicides  are  alcoholics.  The 
offspring  of  inebriates  are  disposed  to  numerous  nervous  affections. 

lYeatment. —  Treatment  consists  of  correction  of  the  habit  and  care 
of  the  complications,  the  latter  of  which  have,  in  great  part,  already 
been  considered.  The  cure  of  the  habit  is  largely  personal.  Its 
prophylaxis  is  better  than  its  cure.  No  person,  however  intellectual 
or  strong-willed,  can  safely  drink  with  any  regularity.  Institutional 
treatment  is  generally  necessary.  The  vomiting  should  be  treated  in 
accordance  with  instructions  given  under  acute  and  chronic  gastritis; 
lavage  is  probably  the  most  reasonable  measure;  a  mixture  of  bismuth 
(see  Typhoid,  Vomitixg)  and  small  doses,  (nu  i  to  ii)  of  Fowler's  solu- 
tion and  large  ones  of  tr.  nucis  voni.  (iri^  x)  are  valuable  just  before  the 
administration  of  hot  milk  with  tr.  capsici.  n^  x.  Hyoscine  (gr.  ilo) 
should  be  given  two  or  three  times  at  3  hour  intervals, chloral  hydrate 
(gr.  x)  and  sod.  bromide  (  5  ss)  for  three  or  four  doses,  before  bedtime, 
or  sulphonal  (gr.  xx)  in  hot  milk  before  bedtime,  in  order  to  induce 
sleep.  Atropine  (gr.  lio)  and  strychnine  (gr.  3',,)  four  or  six  times  daily, 
hypodermatically,  quiet  the  nervousness,  which  occurs  in  the  first  days 
of  abstinence.  Sipping  ice-water,  sucking  lemons,  or  drinking  water 
with  tr.  quassiae,  may  satisfy  the  desire  to  **  drink  something.  *'    Cocaine 
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and  morphine  should  be  avoided,  lest  a  substitution  or  succes^n  of 
hubits  develop.    Relapse  is  very  common. 

III.    Delirium  Tremens. 


Delirium  tremens  (maitia  a  potu)  Is  an  acute  acrident  of  elron 
alcuholisia»  and  almost  never  follows  an  acute  debauch  in  an  olhef 
wise  temperate  indi\iduaL    It  was  noted  among  sailor»  by  Sutton  i 
Greenwich  in    1813,  but  was  probably  be^t  descril>ed  by  Ware  i 
Boston  in  183L    Sixty-six  per  cent,  of  case.s  ot-cur  in  men,  while  multH 
pie  neuritis  is  more  common  in  women  {Gowers);    most  vi«*tiniiJ  an 
between  thirty  and  forty  years  of  age.     The  stronger  spirit*,  r»ih«i 
than  beer  or  wine  are  the  cause  of  delirium  tremens  as  they  ait  i 
alcoholic  convulsions.    It  maybe  precipitated  by  trauma,  mentnl  shockr 
the  shock  of  onset  of  an  acute  infection,  or  by  sudden   failure  of  tbe 
stomach  to  digest  and  assimilate  food. 

Sjmnptoms. — The  symptoms  develop  with  restlessness  and  insKimiiii, 
which  renewed  drinking  fails  to  allay;  for  a  day  or  two  the  mind  wa 
ders,  Ijut  can  be  brought  back  to  realities.  The  patient  may  lie  fac< 
tious,  but  is  soon  disturl^ed  by  horrible  hallucinations.  Thert  i| 
"great  versatility  of  ideas"  in  delirium  tremens.  The  patient  talk 
volubly,  turns  suspiciously  to  the  head  of  his  bed,  drives  his  bo 
vigorously,  and  brushes  away  the  vermin  from  the  coverlet.  He  J 
first  knows  that  the  bugs  and  snakes  are  unreal,  but  they  soon  bfCOD 
actual  torments,  so  that  unle.ss  watched  he  will  leap  from  the  uinJc 
after  waiting  for  his  opportunity.  The  pulse  is  rapid  and  soft,  A 
tongue  is  tremulous  and  is  coated  white,  the  urine  is  scanty,  andi 
is  constantly  absent.  There  may  be  moderate  fever,  101  to  10 
which  some  attribute  rather  to  complications. 

Dii^rjiosis    and   Prognosis, — The   diagnosis   is    rarely   uacertiii 
The  chief  danger  of  error  is  in  overlooking  coincident  causal  traun 
and   infection,  as  pneumonia.     In  heavy  and  constant  driiikers, 
delirium  may  be  delirium  tremens  or  an  *' associated  delirium/' 
from  apical  pneumonia. 

The  otiilook  is  always  uncertain.  The  early  convulsions  are  of  i 
great  moment  (Gow^ers).  The  prognosis  is  determined  by  the  puli 
the  general  nutrition  and  complicating  alcoholic  or  other  lesion 
Rigidity  of  the  muscles  of  the  neck  is  ominous  (Putnam ),  and  indicAlj 
oedema  of  the  brain.  The  average  mortality  is  15  to  2t)  per  cen 
varies  as  the  affection  is  (a)  uncomplicated  (relatively  good  prog 
(6)  associated  with  other  affections  (grave  outlook)  or  (c)  occiin<  in  i 
aged  or  debilitated  (probably  fatal  outlook).  Recurrence  after  i 
ery  is  frequent,  and  27  attacks  in  one  case  have  been  recordeii. 
fatal  cases  death  usually  results  from  exhaustion  and  heart  failuJ^ 
the  tongue  become.s  dry,  the  delirium  constant,  and  the  skin  cold  an 
clammy.     The  autopsy  shows  cedema  of  the  l)rain   (**wet  bfwn'j 
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degenerative  changes  in  the  brain  and  cord   (Bonhoeffer),  arterial 
alteration  (Collins),  and  hypostasis  of  the  bases  of  the  lungs. 

Treatment. — (a)  The  patient  should  be  kept  in  bed  and  watched 
constantly  lest  he  escape.  Strapping  the  ankles  and  wrists  and  confining 
him  by  a  straight  jacket  is  a  harsh  procedure,  and  invites  trauma  to  the 
hands  and  feet,  but  is  inevitable  in  cases  where  the  family  is  indulgent,  or 
when  the  nurses  are  negligent.  (6)  Withdrawal  of  alcohol  is  usually 
advocated  but  is  a  severe  measure;  the  continuance  of  moderate  doses 
seems  to  hold  the  pulse  steady,  and  favors  the  digestion  and  is,  in  the 
author's  belief,  indicated,  (c)  Sleep  is  induced  with  great  diflSculty 
and  as  Ware  first  pointed  out,  comes  when  the  disease  runs  its  course. 
Excessive  medication  should  be  avoided.  Sod.  bromide  (3ss),  tr. 
capsici  (njj  v)  and  whiskey  C5'n),  in  hot  peptonized  milk  should  be 
given  every  (two  or)  three  hours,  by  mouth  if  possible,  or  by  the  nasal 
catheter,  for  nutrient  enemata  are  diflScult  to  give  and  are  seldom 
retained.  Chloral  is  always  dangerous  in  inveterate  alcoholism. 
Hyoscine  with  strychnine  may  be  beneficial  {v.  s.)  Morphine  should 
be  given  only  by  the  hypodermic  method,  for  its  absorption  can  then 
be  measured;  it  was  formerly  given  to  excess.  Protracted  warm 
baths  may  quiet  the  patient,  but  they  are  hard  to  administer.  In  & 
cases  in  which  the  violent  delirium  became  ominous,  the  writer  has 
etherized  the  patient,  and  in  3  instances  with  excellent  results,  though 
he  does  not  advocate  its  wide  use.  (d)  The  circulation  should  be  treated 
as  in  pneumonia.  Large  doses  of  digitalis' are  not  indicated;  they  are 
tolerated  only  because  they  are  not  absorbed,  as  the  original  treatment 
by  digitalis  proves;  it  is  based  on  the  fact  that  a  nurse  by  mistake 
gave  a  toxic  dose  of  digitalis;  the  patient  improved  and  the  "digitalis 
treatment'*  was  thus  instituted,  (e)  Cold  affusions  upon  the  neck  and 
chest  are  recommended  by  Broadbent. 


(B).     OPIUM  POISONINO. 
I.   Acute  Poisoning. 

This  is  important  chiefly  from  a  diagnostic  standpoint.  In  the 
second  stage  it  is  strongly  characterized  by  profound  sleep,  drj% 
flushed  skin,  narrow  pupils,  slow,  strong  ** digitalis  pulse"  and  slow 
deep  stertorous  breathing.  The  third  or  terminal  stage  is  different; 
the  skin  becomes  cyanotic  and  clammy,  the  narrowed  pupils  may 
dilate,  the  pulse  become  weaker  (though  the  heart  centers  live  after 
the  other  bulbar  centres  have  died),  respiration  halts,  and  is  very  slow. 
Mistakes  in  diagnosis  are  made  by  attributing  undue  importance  to 
the  "pin  point"  condition  of  the  pupils.  Morphine  may  be  detected  in 
the  stomach  washings  and  in  the  urine.  i 

Treatment. — ^This  consists  of  (a)  mechanical  evacuation  by  repeated 
gastric  lavage.  (6)  Chemical  antidotes,  such  as  large  amounts  of 
tannic  acid,  should  be  given  with  the  lavage,  and  removed  as  the 
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tannates  formed  may  dissolve;  1  to  i,tK)0  periBanganute  of  paU*h 
(Moor,  of  New  York)  may  he  given  by  mouth  or  hypotlermaticaHj^ 
{c}  Ri'.Kpiratlon  must  be  sustained  by  walking  the  patient  iiliriimb*!!' 
atory  treatment),  but  fatigue  must  be  guarded  against;  phrttiic 
faradiKatioii  is  iinlieatecK  but  care  h  necessary  le**t  im>  strong* 
current  prudoce  paraly.sis  ini^tead  of  stimuhition;  stryehmDi*  pb 
atropine  may  be  given  liypodermatieally,  but  the  total  d*--  "I'l^ 

should  nut  exceed  gr.  so  to  »«;   pulling  slowly  and  rhythrn     i  ilif 

tongue  may  help  re.spiration ;  Sylvester-HaU's  artificial  respiraiion nori 
oxygen  inhalation  may  be  used,  id)  The  heart  should  Ik*  ^tiiuidatnl 
by  eotlee,  strychnine,  heat  and  digitalis. 


n.    Chronic  Morphimsm  i  Morphinomama 


The  use  of  morpliine  for  pleasure  only,  so  cotnmfin  in  Askr  l*  i^ 
with  us.  The  hal>it  is  contracted  by  its  use  for  insomnia  or  fi«' 
mental  or  physical  pain.  P'orty-seven  per  cent,  of  morphine  ^"ictiiD* 
are  said  to  be  physicians;  women  and — in  Germany — officffi  riflt 
next.  It  may  be  taken  for  years  without  merjtal  or  physical  deteriiH** 
tiiin,  but  morphinists  are  usually  less  happy»  as  increase  in  tht^  daily 
(h^se  becomes  necessary  and  the  hair-oxidize<l  alkaloid  prmlufei^tiDp" 
toms  {i\{.  Trkatmknt)  which  are  only  allayed  by  larger  do.se:<,  Jlf'* 
phine  acts  as  a  nerve  jioison.  The  victim  l>ecomes  restleiis  and  initaU^ 
without  his  flose.  The  mental  and  moral  attributes  are  '  '  ;:^ 
and  there  is  a  *' moral  insanity/*    The  patients  lie  hy  ch«M  "^ 

symptoms  are  common,  muscular  and  mental  asthenia  de^-eltip,  tV 
[>n|iils  are  contracted,  the  sweat  and  saliva  are  decreased,  thd"'"^*^'' 
fails,  the  skin  becomes  sallow,  itchy  and  dry,  tlie  hair  coan<4*  ;i 
constipation   is  usual,  and  slight  ataxia   may  devek^p. 

Prophylaxis. — Physicians  should  not  give  opiates  too  freely.  Wtoi 
they  are  administereil  for  severe  pain  the  habit  is  less  often  comni<^^ 
than  w^hen  given  to  neurotics.  At  least  70  per  cent,  of  cases  rrlij^ 
after  a  cure. 

Treatment. — Treatment  is  abnost  impossible  without  (0)  1 
tional  ronfifwment,  whidi  must  of  course  Ije  voluntai^'*  \h) 
morphine  may  be  wiihdraicn  abruptly^  rather  suddenly  or  veir 
ually;  the  second  method  is  the  best,  stopping  the  morphine  enl 
in  four  to  seven  days.  Its  withdrawal  is  attended  hy  awakefnof 
(jf  <lorrnanl  anaesthetized  functions;  there  is  at  tirsl  p»roxysliAl 
yawning  anr!  sneezing;  roughening  of  the  voice,  para'Sthrsia,  nrtlill^ 
gias  especially  in  the  legs,  clammy  skin  or  rapicl  pulse*  wide  pupik^ 
tremor,  sexual  excitement,  extreme  irritability » 
diarrhtea  also  occur.     The  symptoms  were  attris  ii 

li-oxymorphine  poisoning,  the  antidote  to  which  is  morphine;    Hit 
plieves  that  they  are  largely  due  to  tiypenddorhydria,  U^^*  '^  ^ 
nerves  under  the  influence  of  morphine  secrete  little 
acid ;  relief  is  obtained  by  washing  out  the  .<Hamarli  wilb  «  Mjiuiioa 
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Carlsbad  salts.  The  patient  will  obtain  morphine  if  possible,  (c) 
The  patient  should  be  kept  in  bed  for  a  week  to  obviate  vasoparetic 
cardiac  collapse,  (d)  Symptomatic  treatment  is  indicated  (i)  by  the 
joUapse  (aromatic  spts.  of  ammonia,  njj  xx,  strychnia  gr.  3*0,  heat); 
[ii)  by  nervousness  (warm  baths,  sodium  bromide  in  doses  of  one 
iram  every  four  hours);  (iii)  by  the  insomnia  (hyoscine  gr.  ,i„  every 
:wo  hours  for  two  to  six  doses,  sulphonal  or  trional,  gr.  xx);  (iv)  of 
:he  gastralgia  (gastric  lavage  with  alkaline  salts);  (v)  by  diarrhcpa  and 
?oIic  (as  in  enteritis,  but  vegetable  astringents,  large  doses  of  bismuth, 
md  no  opiates  should  be  used);  (vi)  by  neuralgia  (acetanilide,  gr.  v, 
Buidextr.  gelsemii.,  iTjjiii).  Whatever  treatment  is  instituted,  alcohol- 
ism, chloralism,  bromism  or  cocainism  should  not  be  substituted. 


(0).  LEAD  POISONING. 

Etiology. — Plumbism  or  saturnism  is  very  common,  and  its  im- 
portance is  daily  increasing,  (a)  Industrial  plumbism  is  very  common. 
Workers  in  white  or  red  lead  factories  usually  acquire  the  disease. 
Miners  of  the  metal  generally  escape,  but  smelters  of  lead  ore,  and 
even  animals  and  birds  near  the  furnaces,  are  frequently  affected. 
Painters,  plumbers,  glaziers,  less  often  tinners,  printers,  cameo  polish- 
ers, cartridge  makers,  etc.,  may  be  affected,  (b)  Accidental  con- 
lamination  of  food  or  drink  may  occur.  Poisoning  may  result  from  the 
action  of  acids  in  canned  foods  on  the  tin  or  solder,  as  in  cans  of 
sardines;  wine  or  cider  may  become  poisonous  in  the  same  way,  as 
happened  in  Devonshire,  and  in  Poitou  (colica  pictonum).  Chromate 
foil,  covering  hams  or  candy,  rubber  nipples,  bullets  in  pickled  game, 
bread  ground  in  lead  vessels,  chromate  used  to  color  buns  (D.  D. 
Stewart's  report  of  the  fatal  Philadelphia  epidemic),  Seltzer  or  other 
charged  waters,  wine,  arid  eau  de  vie  sweetened  or  cleared  with  litharge, 
are  a  few  of  the  many  subtle  causes  of  saturnism.  Drinking  water 
conveyed  through  lead  pipes  is  generally  protected  by  the  deposit  of 
lime  and  other  salts,  but  poisoning  is  possible  when  the  water  is  ex- 
ceptionally pure  or  soft,  thereby  depositing  little  lime  in  the  pipes, 
Dr  when  it  is  saturated  with  organic  matter  or  collected  from  le^d 
roofs,  (c)  Less  frequent  sources  of  plumbism  are  in  the  environment, 
and  in  such  things  as  hair-dyes,  powders  or  cosmetics,  linen,  freshly 
painted  walls,  candles,  sealing  wax,  brightly  tinted  toys,  false  teeth, 
and  thread,  (d)  Therapeutic  and  criminal  plumbism  is  rare;  it  may 
result  from  the  acetate  of  lead  when  given  internally  or  externally, 
and  from  impure  subnitrate  of  bismuth;  its  criminal  use  is  very  un- 
common, {e)  Predisposing  factors  are  alcoholism,  age  (it  occurs  most 
often  in  persons  from  thirty  to  forty)  and  sex  (75  per  cent,  of  cases  are 
females,  Oliver).  Susceptibility  varies  greatly;  plumbism  may  cause 
death  within  a  week,  or  may  not  develop  until  after  forty-two  years  of 
work  in  the  metal  (Tanquerel  des  Planches).  Absorption  of  lead 
usually  occurs  (i)  by  the  digestive  mucosa;   most  of  the  metal  is  pre- 
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cipitated  by  the  albumin  of  the  food  and  eliminated  i^ithotxt  abaorptioc; 
(ii)  by  the  respiratory  mucosa,  by  inspiration  as  dust  in  white  \uA 
factories;  or  (iii)  by  the  sound  or  diseased  skin  (cosmetics)  or  ftto 
the  conjunctiva  or  vagina  (lead  douches).  It  is  eliminaitd  chiefly  bi 
the  urine;  Putnam  stated  that  he  found  lead  in  25  per  cent,  of  l^ 
persons  w^ho  had  no  evidence  of  plumbism;  the  Uver  and  altmentin 
mucosa  fliminate  smaller  quantities. 

I.   Acute  Poisoning* 


This  is  uncommon,  though  it  may  occur  from  ther;; 
or  professional  causes.      Its  symptoms  are   (a)  ga,st  r  n 

styptic  burning  taste  occurs  in  the  mouth,  thirst  is  present,  then  fa  i 
lead  line  on  the  gums  in  some  cases,  though  less  than  in  ciironic  poisoa- 
ing,  nausea  and  vomiting  sometimes  of  white  lead  chloride,  aMoraiwil 
colic,  retraction  of  the  abdomen,  diarrhoea  with  black  (Ic  '  idf i 

or  bloody  movements,  or  sometimes  constipation.  On  ;.  __  nffli 
examination,  the  catarrhal  gastro-enteritis  may  be  wrongly  considerwl 
a  postmortem  change;  white  spots  may  be  seen  (Orfila's  $pot») 
l^he  symptoms  may  be  (b)  circulatory;  the  pulse  may  Ije  slow  (40 
to  .30)  and  irregular;  ana?mia,  cyanosis  and  collapse  may  occur;  i() 
they  may  be  nervous;  vertigo,  stupor,  delirium,  neuralgia,  cramps, 
convulsions,  and  even  cerebral  and  peripheral  paralysis  may  d*>i?fcip. 
(rf)  nephritis  with  suppression  of  urine  may  develop. 

Treatment  consists  of  full  doses  of  sodium  and  magneHiuni  aul* 
phate,  in  order  to  precipitate  an  insoluble  lead  sulphate,  and  to  rcflW»«T 
it,  demulcent  drinks  (eggs  and  mucilages),  opium  for  paiiit  "^l 
cardiants, 

n.  Chronic  Poisoning. 

Symptoms. — (a)  Colic  is  the  most  common  symptom ;  it  ocH:'urrcd  w 
S8  per  cent,  of  Tanquerel's  1,390  cases.  It  is  due  to  local  deposit  o( 
lead  in  the  intestines  (muscles  or  mucosa),  spasm  of  the  bowel,  chixi|C^ 
in  the  nerves  or  angiospasm.  It  may  develop  early  or  late;  it  tnaybe 
preceded  by  malaise,  lumbago  or  pain  in  the  legs,  or  may  he  brought 
on  by  alcoholic  excesses.  It  is  a  colic  accompanied  by  con^tipstioQ 
(dry  colic),  rarely  by  diarrhoea;  it  is  umbilicaL  whence  it  sprai4$ 
over  the  abdomen,  perhaps  to  the  legs  or  scrotum;  it  is  reli 
pressure,  though  sometimes  the  abdomiual  wall  is  h} 
sometimes  vomiting  and  absolute  constipation  may  simulnie  obo^r 
tion,  and  in  one  case  the  author  observed  intussusception  a*>  a 
lead  poisoning.  There  is  no  fever,  the  pulse  is  small  and  hanl 
and  the  urine  is  scanty.  Without  treatment  colic  is  protmcted,  aiJ 
relief  is  usually  marked  by  a  bowel  movement.  Relapse:^  an!  verri 
frequent,  (b)  The  gingival  lead  line^  which  i.'*  presl^^t  in  over  W 
cent.,  is  a  gray-black  line,  2  to  3  mm.  wide,  which  b  seen  maM  clmrll 
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on  the  lower  gums  and  is  due  to  deposition  from  the  blood  of  lead 
sulphide,  precipitated  by  the  sulphuretted  hydrogen  of  the  tartar. 
The  coincident  anaemia  brings  it  out  very  clearly.  Similar  deposits 
may  occur  under  the  buccal  mucosa  opposite  the  molars.  It  is  very 
frequently  mistaken  for  tartar,  which  occurs  on  the  teeth,  sometimes 
for  the  black  carbon  line  seen  in  miners,  or  rarely  for  the  silver  line  in 
argyria.  (c)  Other  digestive  symptoms  are  coated  tongue,  foetid 
breath,  parotitis,  saturnine  dyspepsia  and  rarely  icterus.  Test  meals 
show  lactic  acid  and  no  HCl  (Sailer  and  Speese).  (d)  Ancemia  is 
very  frequent  in  the  "lead  cachexia."  The  haemoglobin  and  erythro- 
cytes decrease  moderately;  the  red  cells  show  basophilic  granules 
(Grawitz)  and  quite  commonly  nucleation,  even  in  mild  cases  (Cad- 
walader,  1905).  The  leukocytes  may  be  increased,  (e)  The  heart 
and  vessels  are  aflFected.  The  heart  is  very  often  hypertrophied,  as 
is  evidenced  by  a  loud  second  aortic  tone  and  aortic  regurgitation  of 
atheromatous  origin;  the  arteries  are  often  sclerosed,  occasionally 
causing  angina  pectoris,  frequently  myocarditis,  irregular  heart  action 
and  perhaps  some  of  the  brain  symptoms  {v.  z.).  The  asthma  saturni- 
num  is  probably  cardiac  or  uraemic.  (/)  The  kidneys  are  often  sclero- 
tic, as  a  result  of  the  elimination  of  the  metal.  It  is  said  that  the  change 
does  not  begin  around  the  vessels  but  in  the  tubules,  which  are  the 
seat  of  a  necrosing  deposit  of  carbonate  of  lime.  Nephritis,  gout  and 
plumbism  may  co-exist  (v,s.).  {g)  Nervous  manifestations  may 
develop.  Peripheral  degenerative  neuritis  occurs  in  7  per  cent., 
usually  as  a  later  symptom.  About  one-tenth  of  these  cases  have  not 
had  colic.  It  is  characterized  by  the  paralysis  of  muscles  with  the  same 
function,  by  muscular  atrophy  and  cramps,  tremor,  cutaneous  hyper- 
aesthesia,  neuralgia,  arthralgia  (55  per  cent.),  myalgia  and  by  varying 
degrees  of  reaction  of  degeneration  (r.  Multiple  Neuritis).  The 
musculospiral  type,  ''wrist  drop/'  is  the  most  common  and  is  bilateral; 
the  supinator  longus  (a  flexor)  and  the  small  extensor  of  the  thumb 
escape  involvement;  tenderness  and  anaesthesia  are  rare.  Gubler's 
tumors  are  swellings  of  the  extensor  tendon  sheaths  and  are  due  to 
backward  dislocation  of  the  carpus  or  perhaps  to  a  trophic  change; 
they  are  hard,  ovoid,  indolent,  seldom  painful  or  larger  than  a  pigeon's 
egg,  and  regress  with  the  paralysis.  A  second  but  rare  form  is  the 
brachial,  involving  the  deltoid,  biceps,  brachialis  anticus,  and  supinator 
longus,  rarely  the  pectorales.  A  third  rare  type  is  the  Aran-Duchenne, 
which  is  especially  observed  in  tailors  (Mobius),  and  involves  the 
small  muscles  of  the  hand,  the  thenar  and  hypothenar  eminences;  it 
resembles  that  of  chronic  anterior  poliomyelitis  (which  indeed  has 
been  found  in  a  few  cases  at  autopsy).  A  fourth  type,  the  peroneal, 
involves  the  peronei  and  toe  extensors;  according  to  Tanquerel,  but 
13  per  cent,  of  lead  palsies  affect  the  leg.  Lastly,  rarer  types  may 
involve  the  larynx,  vagus,  and  face;  generalized  paralyses,  either  slow 
or  rapid  like  Landry's  paralysis,  are  very  rare;  primary  muscular 
atrophy  may  occur,  is  most  often  of  the  Aran-Duchenne  type,  and 
shows  fatty  and  fibroid  muscular  changes. 
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Cerebral  forms  (enrephalopathia  saturtnna)  occur  in  b  per  reni 
they  are  often  preceded  by  lieudarhe,  colic »  and  insomnia^  and  wf 
attende<l  by  aniaiirusis,  limitation  of  the  visual  field,  or  nthff  ifc 
turhance  of  the  special  senses,  retinitis  albnminurica  or  saiuniim 
(with  inHaniinatioo»  engorgement  and  possibly  ultimate  atni[>hyt,i 
and  paralysis  of  the  eye  muscles.  The  most  fre<|iiefit  type  w  tl 
delirioiLi  encephalopathy,  which  is  variable  or  mobile  in 
and  sometimes  resembles  delirium  tremens;  the  next  tyjx- 
vuhive  (epilepsia  satiirnina)  which  occurs  without  iiuni%  i.'*  u>y*iij 
generalized,  often  fatal,  and  is  always  to  be  consitlered  when  <*pil^^. 
develops  in  an  adidt;  the  thirtl  tj-pe  is  the  cmnataiff.  Hysteri*  fi 
quently  occurs  with  plumbic  eni^ephalopathy*  Svi:l 
recognized  cases  may  liecome  dements  (pseudodem*^. 
saturnina).  Deposit  of  lead  in  the  protoplasm  of  the  bniin  is  di 
cause;  sometime-s  the  cerebral  symptoms  are  arterioselfj 
hemiplegia)  or  unemic. 

Lead-poisoiujig  is  usually  recoynizrd  (a)  by  the  eliologj*.  ii) 
lead  line,  (/•)  l>y  lead  in  the  urine,  id)  by  colic  and  (r)  by  wri: 
In  a  case  of  long  coma  with  choked  disk,  in  the  Cook  Count)'  H 
no  cause  was  foun<K  until  after  a  second  exann'oHtiori*  the  lend  111 
seen.    The  man  was  a  barber,  who  regularly  dyed  the  hair  of  a  «uimI 
of  pen))Ie,  nnd  probably  alisorbed  the  leail  thrnugh  his  hand^. 

Prognosis. — The  acute  forms  are   more  favorable.     Va*cuU/ 
renal  ctianges  are  largely  incurable.     Atrtjphic  paralyser  are  wfiti 
The  wrist -drop  usually  regresses,  though  it  is  sometimes  jjei 
Coma,  convulsions  and  other  cereliral  symptoms  are  serious 
25  per  cent*  of  cases  die»  and  after  apparent  recovery,  mental 
c  rat  ion  may  <levelop. 

Treatment.— ^(a)  Frophylaxh  shouhi  be  okserverJ.    A  mask  Jkw 
be  worn  in  white-lead  factories  to  avoid  inhalation  of  leaddu^t.  woi 
are  careless  and  poisoning  is  fretpjent  despite  precautions     Vmh 
and  others  may  often  avoid  poisoning  by  carefully  cleii  *^** 

and  nails  before  eating,  ih)  Ltmi  colic  is  treated  Is  „,j  j^f^*'; 
injections  of  morphine  and  atropine  to  control  pain  and  spasm,  tt 
uses  nitrogkvcerine  for  the  supposedly  causal  spasm  of  the 
Spts,  of  chloroforn^  (nv  xx)  with  other  aromaiics  may  be  ptw  ^ 
mouth,  (e)  The  roiuttipatian,  and  removal  of  any  lead  siitef  •'*7 
sorbed  in  or  excreted  by  the  alimentary  mucosa,  necessitate  rtthu^ 
Full  doses  of  castor  oil  {3»v  or  more)  with  paregoric  (5*> 
the  bowels,  and  relieve  pain  and  spasm;  ^sodium  ami 
sulphates  purge  and  coinciderdly  precipitate  the  lead  a?i  an  — 
sulphate*  id)  In  order  to  eliminate  the  lead  from  the  ttjwoe*,  ^ 
the  protoplasm  of  which  it  has  united,  potassium  iodide,  which  l"^*^' 
up  tliis  union  and  eliminates  the  metal,  shouM  be  given,  laaotf*^ 
severe  chronic  cases  it  should  be  given  with  care,  for  it  transfanii*^ 
fixed  tissue  metal  into  free  metal  in  the  circulntion,  Neveitb^^ 
iftncUl  doitejt  of  pota^nium  iodide  (grs.  iii  to  v  )  shouhl  l>e  gi^^i>*  ^^ 
writ**rs  of>tain  even  lietter  effects  from  potaitsium  liromtd<*  <jc^. 
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>Varm  baths  and  pilocarpine  (gr.  J)  promote  excretion  by  diaphoresis, 
ind  plenty  of  water  stimulates  the  renal  elimination,  {e)  Iron  (not 
irsenic)  should  be  given  for  anaemia.  (/)  For  treatment  of  neuritis, 
lee  Multiple  Neuritis. 


(D).  ARSENICAL  POISONINO. 

Acute  poisoning  has  been  considered  under  pernicious  anaemia. 

Chronic  Poisoning. — (a)  Criminal  poisoning  is  of  great  medico- 
egal  importance,  as  in  the  unfortunate  Maybrick  case,  (b)  Poisoning 
)y  reason  of  occupation  is  uncommon,  (c)  Therapeutic  poisoning 
s  not  common,  but  may  occur  in  chorea,  leukaemia,  and  pernicious 
.naemia.  (d)  Most  cases  are  accidental.  The  dyes  in  garments,  toys, 
;lazed  paper  used  in  kindergartens,  wrappers,  artificial  flowers,  and 
irall  paper  are  important  sources  of  intoxications.  The  action  of 
Qoulds  (pencillium  and  mucor)  may  liberate  volatile  arsenical  gases. 
^Contaminated  glucose  used  in  beer  caused  the  Manchester  epidemic. 
Irsenic  is  absorbed  by  the  lungs  and  alimentary  tract,  and  is  chiefly 
liminated  by  the  kidneys,  which  may  degenerate.  Putnam  found 
xsenic  in  the  urine  of  30  per  cent,  of  persons  who  showed  no  other 
ymptoms  of  arsenical  poisoning  but  in  this  connection  it  may  be 
emarked  that  arsenic  is  widely  found  in  plants,  sea  water  and  springs, 
imaller  amounts  are  eliminated  by  the  bowel,  milk,  and  other  secre- 
ions. 

The  symptoms  are  (a)  gastro-intestinal,  as  dry  throat,  vomiting, 
mrging,  or  colic;  the  stools  may  be  like  "rice  water"  and  contain 
leeks  of  mucus;  and  (6)  respiratory,  as  dry  cough  or  chronic  bronchi- 
is.  (c)  Emaciation,  weakness,  fever  and  anaemia  may  occur,  (d) 
lulaneov^s  symptoms,  as  erythema,  keratosis,  pemphigus,  herpes  and 
)rown  pigmentation  and  {e)  nervov^s  manifestations,  as  weak  memory, 
vertigo,  headache  and  multiple  neuritis  may  develop.  The  neuritis 
las  the  same  general  features  as  the  saturnine  form,  save  that  sensory 
changes  are  more  frequent,  and  the  legs  are  more  often  aflFected  than 
he  arms;  paralysis  of  the  peronei  and  foot  extensors  causes  the 
'steppage"  gait.  The  small  muscles  are  less  often  aflFected  than  in 
ilumbic  or  alcoholic  neuritis;  paralysis,  ataxia,  sensory  and  trophic 
listurbances  and  the  reaction  of  degeneration  occur  as  in  other  neuri- 
ides.     Treatment  is  that  of  lead  poisoning  or  neuritis. 


(E).  FOOD  POISONINO. 

Bromatotoxismus  (Vaughan)  exists  in  several  forms: 

I.  Meat   Poisoning    (Kreatoxismus).— Sausages  and  bead  cheese 

^re  more  dangerous  than  beef  or  mutton.    Sausage  poisoning  (botulism 

\t  allantiasis)  was  known  in  Germany  a  century  ago.    Van  Ermingen 

las  isolated  an  anaerobic  organism,  the  Bacillus  botulituds:  it  contains 
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spores,  IS  flagellated  and  mobile  and  grows  only  on  ulkatine  meJiaJ 
a  low  temperature  (18  to  25°  C) ;  it  is  a  saprophyte  and  rauses  syniptn< 
by  its  toxins  only,  which  are  not  destroyed  by  the  ^istrie  juice,    Mk 
may  seem  to  be  normal  to  the  taste  and  smell  and  yet  rontiiin  \i 
maines;    their  nature  is  stiU  undetermined  though  Colw^rt  eonsida 
them  promatropin.    Canned  meat  has  often  cause<l  severe  <tymptoa 
In  one  instance  botulism  was  caused  by  eating  salad  (Collate). 
syiiiptoms  of  botulism  appear  in  twelve  to  forty-eight  hours,  with  naus 
vomiting  and  sometimes  diarrhoea.     Paralysis  of  the  soft  palali%  hiryi 
and  esophagus  rapidly  tlevelop,  and  somewhat  later  paralysis  of 
bowel,  mydriasis,  ptosis,  disordered  vision,  adynamia  and  weak  b« 
action;    the  sensoriuni  is  clear  and  fever  is  unusual.     The  mortOi 
ranges  between  20  aiul  50  per  cent.;   death  occurs  in  four  tu  ten  i 
and  the  autopsy  shows  parenchymatous  degenerations  and  ecebyuitj 
but  especially  degeneration  of  the  ganglionic  celLs,  as  those  of  i 
vagus   or   oculomotorius;     if   the   patient    survives,   convalescence  11 
established  tmly  after  months.     In  the  Wellliack  cases,  Ballard  m\ 
as  early  .symptoms,  headache,  chilliness  or  rigors  and  pains  in  thctt 
or  back. 

The  stfmptomn  of  other  forms  of  meat  poisoin'ng  are  either  those! 
foa-cpmia  (the  typhoid  type)  or  ffmirO'inte\^tinal  inHamination  i>'bf>" 
type);    the  typhoidal  symptoms,  which  appear  after  an  in 
four  to  six  days,  are  fever,  status  typhosus,  and  even  r<'  m 

choleriform  symptoms,  which  develop  in  two  to  twelve  hotji^, 
vomiting,  incessant  purging,  watery  stools,  clammy  skin,  collapse  j 
cyanosis.     Mild    or    rudirjientary    forms    occur    in    most    epiiifiia 

Trfafmvnl  is  misatisfiHiory.  Karhf  fjaMrir  lavage  and  purf/atm\ 
indicated;  calomel  folio wetl  by  castor  oil  is  the  best  aperient.  <Xh 
wise  symptomatic  medication  as  in  cholera  or  typhoid  is  iiidieit^ 
rhampaffm\  fitrychvki,  hypodermatoclywis.  and  opintii  may  Ik*  p^ 
The  resemblance  of  botulism  to  the  rliplitheria  toxins  has  suggest 
the  use  of  antitoxiue;  its  effects  in  am'mals  have  l>een  remHrk»lile. 
to  the  autlior's  knowledge  it  has  not  been  used  in  man. 

II.  Poisoning  by  Milk  <  <  ralactotoxisnuis)  and  Chernr  ( Ty  rotoxi<u«ij 
— ^The  former  ))r<jduccs  symptoms  analogous  to  those  of  the  infantt 
affections  of  tlie  bowel,  as  vomiting,  blocjdy  diarrh(t*a,  fever 
collapse.  In  cheese  poisoning  \  ictor  C  Vaughan  has  found  iymt^fl 
con  and  other  more  fretpient  toxins,  which  are  prolmbly  album 
Similar  ptomaines  were  found  by  him,  by  Xovy  and  by  I*efkin*l 
re-frozen  ice-cream,  and  custard.  In  Norway  where  tyrotod-^nuwl 
most  prevalent,  the  colon  bacillus  has  been  repeatetlly  fountl.  n<>a 
made  cheese  is  more  tiangerous  than  the  factory  product  Vj 
forms  of  toxamiia  result;  some  are  cholera -like,  and  others  ii»Mnl| 
belladonna  poisoning.    Treatment  is  that  f>f  kreastoxismii«. 

III.  Poisoning  by  Pish  (Ichthyotoxismus)aud  Shrll  F 
toxismus). — (a)   Ichthyotoxismus,  described  by  Comby  u 

be  caused  by  poisonous  fish  or  poisonous  glaruls  in  certain  feh,  asl 
roe  or  testicles,  the  muscular  parts  being  harmless;    the  harbcB  i 
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Europe,  and  the  tetrodon  in  Asia  are  poisonous  {v,  Beri  Beri).  The 
poisoning  due  to  putrefaction  is  more  common.  Paralytic  symptoms 
are  most  frequent,  (b)  Mussel  poisoning  (mytilotoxismus)  may  cause 
dyspeptic  symptoms  in  mild  infections  and  cholera-like  symptoms  or 
symptoms  of  belladonna  poisoning  in  severe  forms.  Rashes  are  com- 
mon. Brieger  isolated  a  mytilotoxin,  which  is  found  largely  in  the  liver. 
The  danger  lies  in  placing  mussel-  or  oyster-beds  near  river  mouths, 
so  that  they  feed  on  poisonous  excreta.  In  restaurants,  certain  glands 
near  the  heads  of  lobsters,  which  are  considered  toxic,  are  carefully 
excised. 
IV.  Grain  poisoning  (Sitotoxismus). 

1.  Ergotism,  which  was  described  by  Thuillier  (1830)  and  carefully 
studied  by  Tiiczek  (1879),  results  from  eating  grain  mixed  with  the 
ergot  fungus  (claviceps  purpurea).  Ergotized  grain  is  found  largely 
in  bad  harvests,  resulting  from  wet  springs  and  hot  summers.  Epi- 
demics have  occurred  in  Europe,  and  sporadic  cases  are  not  rare. 
ActUe  ergotism,  with  digestive  symptoms,  colic,  cyanosis,  weak  heart 
and  generally  lethal  outcome  is  less  common  than  chronic  ergotism,  of 
which  two  forms  exist;  the  first  is  the  convulsive  form,  attended  by 
paraesthesia,  lightning  pains,  headache,  delirium,  melancholy,  demen- 
tia, muscular  relaxation  and  muscular  spasms,  either  as  generalized 
epileptiform  attacks,  or  as  local  contractures  (flexion  of  the  arms  and 
extension  of  the  toes  and  feet);  it  is  said  to  result  from  the  alkaloid 
cornutin.  The  second  form  is  the  gangrenous,  due  to  sphacelinic  acid 
and  marked  by  localized  gangrene,  usually  in  the  phalanges,  and 
less  often  in  the  tips  of  the  ears  and  nose.  Chronic  ergotism  is  char- 
acterized by  a  number  of  symptoms  which  suggest  tabes,  as  lightning 
pains,  ataxia  of  station  and  movement,  and  lost  knee  jerks;  and  in 
five  autopsies  Tiiczek  and  Siemens  found  degeneration  with,  later, 
sclerosis  of  the  posterior  columns;  degeneration  in  the  anterior  cornua, 
and  minute  foci  of  softening  or  hemorrhage  also  occur.  The  clinical 
course  is  chronic,  and  death  is  frequent  from  convulsions  or  cachexia. 

Treatment  includes  avoidance  of  diseased  grain,  and  symptomatic 
therapy;  opium  should  be  given  for  convulsions,  and  nitroglycerine 
for  gangrene. 

2.  Pellagra  or  maidism  is  a  chronic  nutritional  and  toxic  affection, 
due  to  the  use  of  maize  which  has  been  improperly  stored,  or  is  decayed, 
unripe,  or  infected  with  the  aspergillus.  An  alkaloid  (pellagazein) 
is  thought  to  develop.  Pellagra  is  endemic,  chiefly  in  Italy,  France, 
Spain,  Hungary  and  Mexico.  It  occurs  among  poor  farmers.  There 
are  three  stages;  the  first  consists  of  the  vernal  erythema,  which  is 
followed  by  exfoliation  and  sometimes  by  suppuration ;  dyspepsia  and 
diarrhcea  may  develop;  mild  cases  may  recover,  or  may  pass  into  the 
second  stage,  in  which  headache,  pain  in  the  back  and  muscular  spasms 
occur,  but  the  most  characteristic  symptom  is  the  ataxic  paraplegia; 
autopsies  reveal  a  posterolateral  sclerosis,  sometimes  with  atrophy 
of  the  anterior  horns,  leptomeningitis,  and  variable  brain  findings. 
The  third  stage  occurs  after  repeated  attacks  and  is  usually  incurable; 
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cwckexia,  epilepsy  and  dementia  develop;   it  is  said  thai  10  10  35p«t  ] 
cent,  of  Italian  insanity  is  due  to  pellagra.  I 

In  rarer  aeiite  oases,  it  may  resemble  typhoid  in  sytnptoms  itMlj 
patliology  I  status  typhosus  and  swelling  with  ulceration  of  the  inle^usJI 
lymph  structures),  or  meningitis  (foci  of  acute  meningomyeliti*).  Otbitj 
findings  at  autopsy  are  atrophy  of  the  digestive  mucosa,  j»«iTWw45-f 
matous  degeneration  and  pigmentation,  the  latter  of  which  h  tbougbti 
to  occur  from  adrenal  intlamniation.  Treatment  in  prnphrlidKl 
(proper  storage  of  the  grain) ;  change  of  diet  or  of  locality  i^  inAictU 
and  arsenic  should  be  given  internally* 

3.  Lathyri^m  (lupiuosis)  is  produced  by  meal  made  from  xt 
chieHy  the  lathyrl.s  sativum  and  cicera.     Irving  deHcriljetJ  th* 
India,  and  it  has  been  also  seen  in  Algiers  an<l  Italy.    Like  j 
probably  produces  a  lateral  and  pos8il)ly  some  posterior  sclrn 
the  cord,  though  no  autopsies  are  reported.     Clinically  the 
s/MiJutic  jmrapiegia  with  increase  of  reflexes  and  some  panevlic 
I  Hit   without  atrophy. 

V,  Potato  Poisonmg.— Solanin  is  contained  in  potatoes  in  sm 
amounts  (0.06  per  cent.)  but  larger  amounts  (0.4  per  reuL)  occnii 
potatoes  which  lie  for  some  time  on  the  ground,  or  sprout  in  <iJlw 
Fever,  chills,  general  and  cardiac  wenkness,  alimentary  irritatioJii^ 
jaundice  may  develop, 

(F).  SUNSTROKE- 

Two  forms  are  recognized,  (1)  sunstroke,  and  <2)  beat  rx 
the  difference  l>etween  them  was  first  rec»ognized  by  I)t>wlef  «l  Jf^ 
Orleans. 

Sunjftroke^  also  known  as  siriasis.  insolation,  coup  de  WiW 
thermic  fever,  is  due  to  exposure  to  the  sun.    A  verv  Tr, 
is  alcoholism.    There  is  thought  to  be  a  paralysis  of  (i 
centres,  leading  to  excessive  production  of  heat  and  deficiem  Huo**^" 
tion  of  it.     The  theory  of  infection  has  also  been  atlvanced. 

Symptoins  may  develop  very  abruptly,  and  cau.*<t'  early,  or  f^ 
immediate  death  from  asphyxia  and  paralysis  of  t)  -^ 

was  long  confused  with  apoplexy.     In  most  cases  i 
lasting  from  a  few  minutes  to  an  hour,  in  which  there  art- 
vertigo,  visual  disturbances  or  nausea,  and  perhaps  vomit m^: 

During  the  coma  which  develops  rapidly,  and  in  whirh  th«*  phj->ini^ 
usually  sees  the  patient,  the  following  signs  an 
first  flushed,  later  rather  cyanotic,  and  sometime- 
The  preliminary  pupillary  dilatation  passes  into  myosiis^  and 
has  a  peculiar  odor.     Ihe  pulse  is  rapid,  usually  over  100, 

bounding.     The  reetal   temperature   ranges  from    107   to  111        

respiration  is  deep,  labored  and  stertorous.     Save  for  the  labontt 
chest,  the  patient  is  usually  quiet;  in  about  25  per  cent,  of  thr  auil 
causes,  they  struggled  during  treatment  by  the  cold  hath,  and  in  tkh^ 
20  per  cent,  of  the  severe  cases  there  were  e|>ileplifonii 
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I^wis  and  Packard  (1901)  in  92  cases  found  convulsions  and  uncon- 
sciousness in  all  severe  cases;  immobile  pupils  and  absent  knee  jerks 
were  common.  Involuntary  evacuations  are  usual,  and  the  thin 
faeces  have  a  peculiar  odor.  There  is  a  leukocytosis  in  about  75  per 
cent,  of  the  cases.  Recovery  is  quite  frequent;  consciousness  returns 
and  the  fever  falls.  Despite  treatment,  the  Cheyne-Stokes  breathing 
may  develop,  the  pulse  may  grow  smaller  and  more  rapid,  and  death 
may  follow,  usually  in  a  little  more  than  a  day.  The  autopsy  shows 
early  rigor  mortis,  fluidity  of  the  blood,  great  venous  hyperemia, 
particularly  in  the  brain  and  lungs,  and  dilatation  of  the  right  and 
contraction  of  the  left  ventricle. 

After  sunstroke,  the  patient  becomes  extremely  susceptible  to  hot 
weather.  Epilepsy,  multiple  neuritis  and  mental  symptoms  are  among 
its  after-effects.  The  author  saw  one  case  with  a  temperature  of  109^ 
in  which  the  fever  fell  with  hydrotherapy  but  rose  to  104°;  in  a  few 
days,  the  complication  was  recognized  to  be  typhoid. 

The  diagnosis  is  easily  made.  Practically,  there  is  but  one  possible 
cause  of  confusion,  which  is  pontine  hemorrhage,  but  the  latter  never 
develops  nearly  as  high  a  temperature,  and  death  is  almost  instantan- 
eous; should  the  patient  survive  for  some  time,  the  paralysis,  which 
is  usually  of  the  crossed  type,  is  obvious. 

Heat  exhaustian  may  result  from  exposure  to  the  sun  or  to  high 
temperature  with  humidity;  the  cases  which  the  author  has  seen  came 
largely  from  laundries,  basement  stores,  or  engine  rooms;  heat  exhaus- 
tion occurs  also  among  stokers  on  steamers.  The  symptoms  are  those 
of  a  centric  vasomotor  paralysis.  The  skin  is  cool  and  livid,  rather 
than  red,  and  the  rectal  temperature  is  often  3  or  4°  subnormal;  the 
pulse  is  rapid  and  weak  and  the  breathing  is  rapid  but  not  labored. 
In  short,  the  symptoms  of  collapse  are  present.  Restlessness,  anxiety 
and  sometimes  dehrium  are  noted,  though  the  sensorium  is  practically 
normal  in  most  cases. 

Treatment. — In  sunstroke  the  chief  indication  is  reduction  of  the 
retained  heat.  It  should  be  reHeved  by  immersing  the  patient  in  a 
bath  which  is  gradually  cooled  by  large  pieces  of  ice.  Shock  is  averted 
by  this  means;  cerebral  congestion  is  lessened  by  {)la('ing  a  block  of 
ice  under  the  neck,  an  ice-bag  on  the  vertex,  and  an  i(e-l)la(lder  over 
the  anterior  neck;  active  friction  of  the  body  and  limbs  with  the  open 
hands  brings  to  the  surface  the  blood,  which  is  cooled  by  the  bath  and 
the  rubbing  with  pieces  of  ice.  With  this  treatment,  few  more  than 
one-third  of  the  cases  should  die.  The  patient  should  be  taken  from 
the  bath  when  his  rectal  temperature  is  102°,  for  the  fall  usually  continues 
after  cessation  of  treatment.  Laxatives  arc  generally  unnecessarj', 
for  the  bowels  move  freely.  Heart  stimulants  should  be  given  'pro 
re  nata.  For  convulsions,  a  little  chloroform  by  inhalation,  and  a 
hypodermic  of  morphine  are  indicated.  Asphyxia  and  distention  of 
the  right  heart  are  relieved  by  phlebotomy. 

In  heat  prostration,  the  treatment  is  diametrically  the  opposite: 
a  warm  bath  or  hot  bricks  for  subnormal  registration,  diffusive  car- 
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diants  as  ammonia,  camphor  and  strychnine,  saline  solutions  under  the 
skin,  and  applications  of  mustard  are  indicated;  cold  and  venesection 
are  obviously  contra-indicated. 


SECTION  XI. 


DISEASES  DUE  TO  ANIMAL  PARASITES. 


(A).  DISEASES  OAUSED  BY  GESTODES. 

Tapeworms  were  known  to  the  Egyptians,  to  the  Hindus  and  proba- 
bly to  the  Jews.  They  may  cause  symptoms  by  the  presence  of  the 
mature  parasite  in  the  bowels  or  of  the  larval  form  in  the  viscera. 


Tsenia  Solium. 

I.  The  Tsenia  solium  or  pork  tapeworm  exists  as  the  cysticercus 
eellulosse  in  hogs,  and  rarely  in  dogs,  rats,  or  deer,  as  ** measles" 
(measle  or  bladder  worms).  Cysticerci  (the  larvje)  are  found  in  the 
intermuscular  tissue,  particularly  of  the  under  surface  of  the  tongue, 
in  the  masseters,  shoulders,  neck  and  diaphragm.  They  are  easily 
seen  with  the  naked  eye  and  very  easily  with  a  low-power  lens,  as 
small  opaque  white  bodies.  They  are  much  more  frequent  in  Asiatic 
and  German  than  in  American  pork.  Man  is  infected  by  eating  raw 
or  partly  cooked  pork;  the  cysticerci  develop  in  the  upper  ileum  into 
the  taenia  ("band  or  ribbon-like")  soHum  (referring  to  its  usual  soli- 
tary appearance,  though  2  to  3,  and  even  20  to  41,  have  been  found). 
Its  head  (scolex)  is  round,  often  gray  or  black  in  its  upper  part,  is 
smaller  than  a  pin  head,  and  is  attached  to  the  upper  ileum;  it  has 
4  sucking  disks  and  20  to  30  booklets,  arranged  in  an  anterior  more 
numerous  row,  and  a  posterior  row,  whence  the  name  ** armed"  tape- 
worm; it  has  no  real  mouth.  See  figs.  81,  82,  83,  84.  Its  neck  is  thin 
and  not  jointed,  to  which  the  segments  {'"  -proglottides*^)  are  attached. 
These  number  800  or  more;  the  segments  measure  1  cm.  in  length  by  7 
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Ovftof  7*.  aoittim:  a «  with  yolk;  b,  with- 
out yolk,a«  in  ma(ur« MftmenU.  Tbe 
Lutttl  brown  atiAl  is  indicated*  (Leuc- 
k&n.) 
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mm,  in  width;  those  near  the  neck  are  narrower  anil  shorter  About  *] 
yard  from  the  neck  they  become  squarer,  and  lower  down  they  atrl 
smaller  again.  Each  proglottis  is  hermaphroditic,  containing  male  8Utl| 
female  reproductive  elements,  'lire  uterus  is  central  and  verli<*al,  with  HI 
to  10  lateral  branches;  only  a  few  of  them  mature,  chiefly  those  in  lltel 

lower  Hnk^;  the  ova   (6.036  x  0.^ 
mm.)  are  very  nuraerous  in  eAch  ma- 
turing segment  and  each  one  shows  4 1 
shell  and  an  emliryt*  annt^d  with  six| 
lioi>klets.    The  taenia  rt*achej»  its  fulll 
length  of  two  to  four  yartli*  in  tiaee\ 
to  four  month-?,   when  the  lower  teft-i 
Tuents  are   detached   anti  voided;  if] 
the  worm  shotild  break  and  a  van!  or 
so  appear  in  the  fax*es,  the  segmfnt* 
will  not  reappear  in  thr  firce^  uatil 
three  or  four  months  later.    An  ovum  ingested  by  a  hog  or  man,  lo^ 
its  shell  in  the  stomach  and  the  freed  embryo  passes  into  the  tis.'rti^^f 
where,  encysted,  it  becomes  again  the  cysticercus  cellulosie  (or  lam). 
Sjrmptoms  of  the  Tsenia  Solium  in  the  Human  Intestine.— Maov J 
possibly  mc»st,  cases  present  no  symptoms;  they   may   Hrst  develop  1 
after  passing  segments  are  found  in  neurotic 
subjects.      In  other  cases    dyspeptic  disturb- 
ances arise,  as  anorexia  (or  less  often  increased 
or    ravenous    appetite),    nausea,    abdominal 
pains,  constipation  or  diarrbfca.    Stiles,  in  an 
experimental    infection    on    himself,   thought 
that  he  could  feel  the  parasite  move.     Vom- 
iting of  segments  is  rare,  though  several  feet 
of  tapeworm    have   been   vomited;   in  the-se 
instances   the  ova   (emliryos)   may  enter  the 
tissues  as  cysticerci;  this  is  a   rare  cMmflition 
in  which  one  individual  suffers  from  both  the 
intestinal  and  the  larval  stages.     Aiia^mia  is 
rather  uncommon.    In  children  reflex  convul- 
sions are  possible.    Tlie  parasite  may  live  for 
even  10  to  15  years.    The  diatjnosi^  is  deter- 
mined   by   the   segments  and    o%'a,  and    the 
profffiosis  is  practically  always  good. 

Treatment. — As  to  prophylaxis;  segments 
of  the  ta|>ewonn  should  be  burned;  meat  in- 
spection should  l>e  more  general  than  it  is,  though  ** interstate** 
is  well  inspec'tetl;  pork  should  always  l>e  thoroughly  ci>oke<l. 

To  cure  the  disease,  a  light  and  chiefly  fluid  diet  shouhl  htt  ffiw 
for  two  day.s,  and  then  food  should  be  withheld  for  12 

this  often  causes  the  parasite  to  release  its  hold  oii  the  n.        .    

brane;  some  writers  advise  that  a  meal  of  omons  mnd  herring  be  p\ 
juHt    before  drugs  are  administered.     Of  the^e  pnmt^mmai^ 
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first;  a  decoction  is  made  of  3  ounces  of  the  root  with  8  ounces  of 
water;  this  is  reduced  to  4  ounces  by  evaporation;  it  is  taken  in  divided 
doses  within  3  to  4  hours;  its  sole  active  principle  is  the  expensive 
pelletierine,  which  is  given  in  doses  of  3,5  or  10  grains,  and  is  followed 

by  a  purge  in  an  hour.     Male  fern   (felix 

mas)  is  almost  equally  eflFective;  it  is  given 

^jfj^         1  ^itfQiA  1       ^^   ^^^   oleoresina  aspidii,  or  extr.   felicis 

^3^&        \  ^SBL         maris  aether.,  3iss  to  ijss,  may  be  given  in 

syrup;  both  are  followed  by  a  saline  purge 
in  three  to  four  hours.  Castor  oil  is  never 
used,  because  it  promotes  absorption  of  the 
male  fern,  which  causes  toxic  symptoms  as 
icterus,  or  amaurosis;  Sidler  collected  78 
such  cases  of  poisoning  with  15  per  cent, 
mortality  and  lasting  blindness  in  25  per 
cent.;  Leichtenstern  advises  (a)  that  more 
than  10  gm.  (3iiss)  of  the  ethereal  extract 
should  never  be  given  to  adults  (3i  or  less 
to  children);  (6)  that  it  never  be  given  on 
an  empty  stomach  and  (c)  that  it  never  be 
given  two  days  in  succession.  The  drug 
decomposes  easily,  whence  reUable  prepara- 
tions must  be  obtained.  Combinations  may 
be  made  by  giving  with  or  after  the  decoc- 
tion of  pomegranate,  spts.  chloroformi  (irjj  xv)  for  four  doses,  ot  croton  oil 
(iiR  ii)  for  one  dose,  but  pomegranate  and  male  fern  produce  the  best 
results.  Search  should  be  made  for  the  head  of  the  parasite,  without 
removal  of  which  treatment  is  unsuccessful.  If  it  is  not  found,, 
another  trial  should  be  made  after  a  number  of  davs. 


Proglottides  of  (a)  Tctnia  taginata 
and  Q>)  T.  tolium:  natural  sise, 
and  enlarged  three  times  to  Btiow 
arrangement  of  uterus.  (After 
Leuckart.) 


Oleoresina;  aspidii 

Tr.  vanillae      k&  gtt.  xlv. 

Acaci^e .    . 

Sacchari  albi fia   5i. 

Aquae 5i. 

M.  et  ft.  emulsio. 
S. — Take  in  one  dose. 


Yin.  S4. 


Symptoms  of  the  cysticercus  celluloftw.  These  result  when  ova  of 
the  t«enia  solium  are  taken  into  the  stomach;  ova  may  reach  the 
stomach  from  the  intestines  by 
antiperistaltic  movements  during 
vomiting,  or  indirectly  by  handling 
worms  voided  from  the  bowels. 
Cysticerci  in  the  hog  produce  few 
symptoms.  In  man,  symptoms  de- 
pend largely  on  the  number  and 

localization  of  the  larvfe.     (a)  In      ew  <>f  (a)  r.  sauxnata:  (m  t 
the  mmcles  and  skin,  a  few  cysti-        Bothn^^^^^^  x:m. 


(After  Eich- 
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cerci  cause  no  symptoms;  numerous  cysticerci  cause  paiiu  tcndrrtiess 

and  difficult  movement.     Diagnosis  is  possible  only  on  excision  of] 
the    subcutaneous    nodules.     In  Stiles*  collection  of    Iow>  cases,  ihe) 
localization  was   mnscnlar  iu  20  per  cent,  and  cutaneous  in  3  per 
cent*     ib)   If  they  are  In  tlie  brain  (in  7*^  per  cent,  of  Stile**"  .serifc*) , 
symptoms  depend  on  their  location;  thev  are  often  absient;    if  the] 
location  is  in  the  cortex,  Jacksonian  epilepsy  is  frecjuent,  and  if  in 
the  medulla,  <liabetes  may  develop,      ir)  There  may  \ye  oihrr  localiz- 
ations.    They  may  be  found  clinically  in  the  eye  *  v.  Graefe),  ami 
a  few  other  localizations  are  found  at  autopsy,  as  pultnonar^v  »"'"•'' 
or  hepatic.     There  is  no  treatment  except  surgery. 

n.  Taenia  Saginata  (Mediocanellata 

This  form  is  most  freijoent  in  America » 
but  is  becoming  more  common  in  Europe. 
It  is  the** fat  tapeworm/*  the  "unarmed/' 
or  Ijeef  tapeworm.  Its  cyslicercwi  is  foun<l 
iu  masseters  of  beef,  neai'ly  seven  times  as 
frequently  as  in  other  muscles,  or  in  the 
heart .  or  brain.  They 
^''^'  '^'  are    not   so   readily 

seen  with  the  naked 
eye  as  the  cysticerci 
in  pork.  Ingestion 
t)f  rare  beef  contain- 
ing cysticerci  pro- 
duces the  taenia  sag- 
inata  in  man. 

The  intestinal  par- 
asite differs  from  the 
T.  .solium  in  the 
following  points:  (a) 
its  head  is  larger. 
measuring  2  mm, and 
is  sc|uare.  It  has  no 
booklets  but  four 
sucking  disks,  which 
are  larger,  more  forward  and  are  surround- 
ed by  pigment.  (See  figs.  83,  84,  85  and 
8().)  {b)  Its  neck  is  much  shorter*  (c)  Its 
protjlottidea  are  longer  (16  to  22  mm.)  and 
broader  (5  to  10  mm.),  id)  The  uierns  con- 
tains 20  to  30  l>ranches,  wliicji  are  les^ 
detnlritic  than  pronged  or  forked*  ie)  The 
ova  are  rather  longer*  (/)  The  parasite 
is  larger  and  longer,  measuring  5  to  7  me- 
ters or  yunls.    Its  symptoms  and  treatment 


o  o 


Head   of    Tatnia  iwcrtnafa. 
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are  those  of  the  taenia  solium.  Ingestion  of  the  ova  or  segments 
produces  the  cystieereus  mediocanellata,  which  is  common  in  beef 
but  extremely  rare  in  man. 


m.  Other  Taenise  Occurring  In  Man. 


The  BothriocephaliLs  lotus, 
or  the  Russian  tapeworm  is 
found  chiefly  in  Russia,  Po- 
land, Norway,  Sweden,  Switz- 
erland and  Japan.  Its  cysti- 
cerci  are  found  in  the  muscles 
and  peritoneum  of  the  pike, 
trout,  salmon,  and  perch  and 
in  man's  intestines  develop 
into  the  bothriocephalus.  Its 
head  is  flat  or  ovoid,  possesses 
no  booklets  and  attaches  it- 
self to  the  intestines  by  two 
lateral  grooves  (suckers).  Its 
neck  is  long  and  its  segments 
broad,  square,  and  may  even 
number  4,000.  It  is  long, 
measuring  8  to  10  yards.  It 
occurs  in  America  in  imported 
cases.  It  may  produce  a  pro- 
found anaemia  which  in  severe 
cases  closely  resembles  the 
pernicious  type  in  its  general 
symptoms  and  blood  findings. 
(See  figs.  84,  87.) 

The  Taenia  eliiptica  or  cu- 
cumerina  (Dipylidium  cani- 
num)  is  a  form,  the  larvae  of 
which  develop  in  the  lice  of 
dogs,  and  the  adult  form  exists 
in  the  intestines  of  dogs,  some- 
times in  those  of  cats,  and 
rarely  in  man.    (See  fig.  88.) 

The  Tcmia  na- 
na (Hymenolep- 
sis  nana)  is  the 
dwarf  tape- 
worm. It  mea- 
sures but  i  to  2 
in  ches  in  length. 
Its    cystieereus 


Fio.  87. 


Fig.  89. 


Proglottis  of  Both- 
riocephalita  latut: 
natural  size,  and 
enlarged  three 
times.  (After 
Eichhorst.) 


Fig.  88 


Fig.  90. 


Tctnia  citcufnerina 
natural  size.  (Af 
ter  Leukart.) 


Ova  of  HymenoleptU  nana.     (Smitli.) 


HymenoUpsit  nana:  X12 
(After  Leuckart.) 
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stage  is  in  the  intestinal  wall  of  the  rat  aiul  its  adult  stage  in  the 
rat's  intestine.  Stiles  has  recently  decided  that  it  is  ranch  more  fre- 
i|nent  in  man  than  previous  accounts  would  indicate.  Itu  b«H 
contains  four  suckers  and  one  row  of  hooklets.  It  may  occur  sinjrlyj 
or  in  myriads.  Aspidium  alone  is  of  therapeutic  benefit.  (See  Fjj 
89  and  90.) 

Taenia  Echinococcus.— Echinococcus  Disease. 


We  may  first  consider  the  or/iii/  parasih'  as  Inhabiiing  the  intfMiinil 
of  the  dog  ciiiefly,  and  rarely  of  the  woH,  fox  or  jackaL     The  head  ill 
small,  and  is  provided  with  four  suckers,  and  fnmi  30  to  50  bcKikleisj 
arranged  in  a  double  mw.     The  segments  numl>er  only  three  or  ffHir,  j 
and  only  the  end  one  matures;  it  measures  but  0.5  by  2  mm.  but  ton- 
tains  even  5,000  ova.    The  worm  is  small,  measuring  but  four  to  five 
mm.  in  length  js  very  delicate  and  white,  so  that  it  readily  escapes  di!lfol 
tion.    When  the  ovum  reaches  the  stomach  of  another  antmal»  the  hot 
and  ox  chietly,  and  less  often  the  horse,  sheep  or  man,  it  loses  its  shell 
and   migrates  to   the   various   organs    (i\  SvMin^oMs).     The  ^ff^f^" 
pky  of  echinococcus  disease  and  mode  of  infection  is  as  followrsr    In 
Iceland,  where  dogs  and  men  live  together,  the  disease  in  man  isc*onimoii«| 
every  seventh  person  be<*oming  infected.     In  Anstrah'a  l>oth  tneomiwli 
sheep  are  often  infected.     In  Europe  the  malady  is  much  more  eominoil  J 
than  in  America,   where  the  reported  cases  in   IWl   ntinibert*«l 
(Lyon);    most  of  these  were  foreigners.     The  Icelanders  brought  th<l 
disease  to  Manitoba  in  1874. 

Injection  occurs  by  licking  of  the  hands  by  the  dog.  the  - 
anus  of  wlnV'h  often  come  in  contact.     Infection   by  c<' 
drinking  water  or  vegetables  is  less  common. 

General  Symptoms  and  Patholog-y,— The  small  embrjo,  frerd 
its  shell,  penetrates  the  intestinal  wall  antl  wanders  in  various  diret^ion 
inti*  the  muscles  or  peritoneum  or  into  the  radicles  of  the  portal  vein 
or  cava,  so  that  almost  any  tissue  or  organ  may  he  infected,  nnd  ti 
embryo  merely  stops  when  it  reaches  vei*sels  too  small  fttr  %%. 
lodged,  its  booklets  disappear  and  a  cyst  develops,  which  is  ^mall 
first  but  gradually  reaches  large  or  enormous  proportions:  th#»m  «rr 
records  of  cysts  containing  30  and  70  pints  of  fluid.  I' 
of  an  inner  endocyst  which  is  granular,  and  an  outer  ti  i^. 
structureless  capsule;  a  fibrous  layer  develops  outside  from  rtimrltcm  > 
the  tissues  to  the  foreign  Ixidy.  After  a  while  a  numlier  of  "daiighirr* 
cysts  arise  from  the  endocyst;  these  are  first  **  buds'*  and  then  miaia*^ 
tures  of  the  original  mother  cyst;  from  these  daughter  cysts,  whic*b 
number  about  a  dozen,  ** granddaughter"  cyst^s  arbe  by  an  iilentiLvl 
proceHs,  Allen  in  one  case  found  N.tMX)  daughter  cyst^.  Finally  fmii 
the  endocyst  of  the  maternal  and  daughter  cysts  there  derdop  ' 
capsulej*/'  in  which  small  buds  arise,  which  gradually  becomr 
(the  heads  of  which  will  be  intestinal  ta*ni*e  in  the  animal  which  i 
litem).     Some  cysts  do  not  tlevelop  scolif'f-    ^"d    *-»*   ih..r..f-.r 
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sterile.  In  animals  the  daughter  cysts  may  grow  outward  (exogenous 
cysts).  The  well-grown  cyst  contains  fluid  {v.  Liver  and  Lung  Echino- 
coccus);  it  is  clear  and  neutral,  has  a  specific  gravity  of  1005-10-15 
and  contains  succinic  acid,  inosite  (possibly  sugar)  and  much  sodium 


Human  ecliinococci.     (From  FiuUyson.  after  Davaine.) 

A,  a  croup  of  echinocucci,  still  adhering  to  the  germinal  membrane  by  their  pedicleii.  X  40. 

B,  an  eehinococus  with  head  invaginated  in  the  body.     X 107. 

C,  the  tame  compressed,  showing  the  suckers  and  hooks  of  the  retracted  head. 

D,  eehinocoociis  with  head  protruded. 

£.  Crown  of  hofiks.  showing  the  two  circles.     X 350. 

chloride  but  no  albumin,  unless  the  parasite  dies  and  cystic  inflamma- 
tion develops.  Then  the  fluid  may  become  cloudy,  buttery,  gelatinous, 
purulent,  brownish  or  grumous;  the  cysts  di.sappear  as  well  as  the 
membrane,  though  the  booklets  of  the  scolices  remain  a  long  time. 
When  the  parasites  are  alive  a  toxin  .seems  to  be  present,  for  collapse 
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often  develops  when  the  ()<   ruptures  or  i>   punctured   '^see  Ling 

ECHIXOCOCCI.S). 

The  parasite  i.s  said  to  live  for  y^ars.  in  one  in^taiK-e  it  survive<J  for 
20  years;  after  a  variable  time.  unle'i<  suppuration  intervenes,  the 
cysts  l)ecome  cheesy  and  {>erhap^  ralcifierj  or  o->ified. 


Tlie  parasite  may  rupture  into  the  serous  sacs,  bloodvesijeb  triiUj*iii| 
enil>olism),  into  the  air  passages,  urinary  tracts  or  extenmlly  ise 

KCHINOCOCCUS  OF  THE  LrXG,  LtVER  AND  KlDNEY), 

Visceral  Localization. ^In  1 ,912  cases  uhe  total  reported  l>y  l>avam«J 
Finseii,  Mosler,  Xeisser  and  Cobhold)  the  liver  was  involved  in  of 
per  cent,,  the  genito-urinary  organs  in  10  per  cent,,  the  intestinal  i%t\i 
in  9  per  cent,,  the  kings  or  pleura  in  9  per  cent.,  the  brain  or  cord  in' 
per  cent,,  the  bones  in  3  per  cent.,  the  heart  and  vessels  in  3  percent 
and  other  organs  in  8  per  cent.     Vegas  and  Cranwell  (1902)  repcjrtc 
970  Argentine  cases  of  which  64  per  cent,  occurred  in  the  liver  ami' 
per  cent,  in  the  lungs.     In  statistics  from  single  observers,  percent) 
of  cases  with  localization  in  the  liver  often  runs  higher  (69  to  72  per ccntl 
Thomas,  in  809  Australian  cases  of  single  hydatid  cyst,  found  thelunj 
involved  in  lfi.5  per  cent,     Hooklets  have  been  obtained  by  lumln 
puncture  (Jacobs).     There  are  reported  142  cases  of  renal  echinoeoccu 
78  cases  with  localisation  in  the  bones  and  23  in  the  pelvic  Ijoq 
(Baradulin,  1906),     Grulee  in  1905  found  53  cases  with  ^ 
pericardial  localization.     Echinococcus  cyst  of  the  thyroi«i 
reportetl  23  times  (Ehrhart.  1905), 

Tiiere  is  an  unusual  form  of  echinococcus,  the  mnl(iUK*uiar  fitr^ 
jirohably  due  to  a  separate  worm,  the  clinical  features  of  which 
fiescriljed  under  hydatid  disease  of  the  liver  ti»  whi(*h  it  is  aln 
exclusively  confined,  \'irchow  first  deserilied  it  in  lH5t>.  It  ixru 
in  Bavaria.  Wiirtemburg,  Switzerland,  Austria,  Auslrian  Tyrol 
Russia.  Vew  imported  cases  have  occurred  in  America.  It  i,^ 
known  where  the  ordinary  form  is  most  common.  It  is  rare,  few  inc^ 
than  100  cases  being  reiorded.  Sixty  percent,  o<*curs  in  males l>eiwp 
20  and  50  years  of  age.  'i'he  ova  are  s|>heroidal  and  rnensure  lOiM 
170  micro-millimeters.  The  great  diHerence  from  the  onlinarr  h 
is  the  ontwartl  (exognous)  growth  of  the  cysts.  The  irregular  an 
diffuse  cystic  proliferation  is  an  unfavorable  feature,  Tht*  cji 
contain  a  gelatinous  maierial  (which  sometimes  causes  confu.^in 
colloid  cancer;,  surrounded  by  intersecting  fibrous  strantls,  whieln 
the  liver  a  porous  appearance,  like  a  sponge  or  cheese  with  air  cav 
In  some  vesicles  there  is  cheeky  material,  with  some  resembljiiice ! 
the  grannlomata.     The  vesicles  sometimes  suppurate. 

Echinococcus  cysts  which  cause  symptoms  belong  largely  tn  9U 
gery,   though   as   described  elsewhere,  spontaneous    r^unvf-Tv 
infrequent. 

(B).     DISEASES   CAUSED  £7  NEMATODES. 
I.     The  Ascarls  Lumbricoides, 


This  is  the  most  common   intestinal  parasite  in    man.     It  w<5i 
oftenest  in  children  and  with  relative  frecpicncy  in  the  iiiMine,     I'tilil 
the  cestodes,  no  intermediate  host  is  refpiired.     The  female  nirA-^are*! 
to  12  and  the  male  4  to  8  inches  in  length ;  it  is  smooth*  pointed  at  l«t|| 
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ends  and  has  transverse  rn\y^^  and  four  loni^itiuliiml  ridges,  a  white  one 
dorsally  and  %'eiitrally.  and  two  brownish  ones  lateraily.  (See  fig.  93*) 
The  ova  measure  (LU75  x  0.  05S  mm.,  are  oval  and  redflish  and  have  a 
thick  capsule.  It  is  said  that  (H),(>00,(HMI 
eggs  may  devehip  in  a  single  female.  It 
lives  in  the  upper  small  intestine;  its  mode 
of  infection  is  oliscure.  Though  they  usu- 
ally occur  singly  or  in  pairs,  they  may 
exceptionally  develop  in  siicli  nynd>ers  that 
Ijy  intertwining;  they  may  obstruct  the  in- 
testine. The  ascaris  may  rarely  rnptnre 
tlirongh  an  intestinal  nicer  or  perforate  the 
stjund  gut.  It  has  passed  through  a  per- 
forated appendix.  With  or  without  vomit- 
ing, ascarides  may  pass  from  the  stomach 
into  the  oesophagus,  nose,  bronchi,  lungs 
or  miildle  ear,  causing  asphyxia,  gangrene 
of  the  lung,  etc.  They  may  migrate  into 
the  common  or  hepatic  duct. 

Symptoms  are  not  usually  pronounced, 
though  anorexia,  salivation,  offensive  breath, 
constipation,  colic  or  diarrha^a  occur  in  some 
cases.  Malnutrition  is  sometimes  marked. 
The  parasite  secretes  an  irritating  sulvstance 
which  is  often  noted  to  emanate  from  it.  It 
is  suggested  that  this  secretion,  if  ahsorlied» 
maycausecunstitutional  .symf)tonis  i  IVi|)er  L 
Such  manifestations  as  irrihdiility,  grind- 
ing the  teeth,  muscular  twitchings  autl  con- 
vulsions may  develop  in  nervous  children; 
they  are  said  even  to  resemble  ineiiiiigitis. 
The  aullior  always  douf^tcd  the  existence 
of  the  ft/pholumbrleo.'<ih  of  C/hatlani,  ]\Iarie 
and  Tauchon*  until  in  one  aduh  ease,  in 
which  there  were  fever  antl  nervoustox*eniia, 
with  otherwise  negative  findings,  instan- 
taneous subsidence  of  all  symptoms  oc- 
eurred  when  the  parasites  were  removed; 
this  strongly  suggested  a  relation  between 
the  fever  and  other  symptoms  and  the 
lumbricosis. 

Treatment.— After  a  fast  of  one-half  to 
one  day,  sanfonin  should  be  given  in  doses 
of  gr.  ss-i,  for  a  child,  and  gr.  ii,  iii,  or  v, 

jr  an  adult;    it  should  be   followed    by  a 

lline  cathartic;    if  unsuccessful  it  may  be 

Bpeated  on  two  or  tliree  successive  days,  thougli  toxic  symptoms 

imetimes  develop,  as  xanthopsia  (yellow  vision),  urticaria  (which 
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wilUs  tJimwn  buck:  a,  genitnl 
orifi**e;  h,  intestine,  c,  ovi<iuct«: 
(/,  lanicituciinttl  bond;  «,  ovnriis*. 
(nrlliir,) 
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may  result  from  the  parasite  itself),  vomiting,  delirium  orcoGrulsioi 
The  extr.  spigelitE  fl.  (3i)  niay  be  given  with  or  T\ithoiit  the  «in'  • 
These  remedies  do  not  kill  the  parasite,  but  merely  render  it  ' 
fortable. 


n,  Oxjmris  Vermicularis  (Seat  Worm,  Pin  or  Thread  Wonn. 


Fm,  *h. 


Chihiren  are  more  often  attested  than  adults»  and  women  moi 
than  men.    They  are  relatively  frequent  in  the  insane.    The  ftn.a 
length  measures  10  and  the  male  4  mm*     (See  Figs.  94,  S*5  and 

Itigested  ova  develop  in  the  jiniall  inte»til 
where    the    worms    mature    and  cohi' 
afterward    they  exist  chiefly  in  the  lowrr 
colon  and  rectum.    The  eggs  remain  It'  it* 
mother  until  the  worm  h  e.xpelletl,  i 
she  occasionally  **aliort^"    in   the 
Infection  occurs  in  those  who  are  il 
uncleanly,  as  in  children  and   the  n 
Infection  may  occur  from  water  au'l 
vegetables, and  reinfection  i:*  not  um 
from  scratching  the 
anus  during  sleep 
and  thus  crushing 
the  parasite;  Eich- 
horst    frequently 
found  ova   in    the 
minute  faral  parti* 
cles  about  the  anus 
and  Zenker  demon- 
strated   repeatedly 
their     presence 
under  the  finger 
nails.    As  the  par- 
asites   migrate    at 
night,    the    symp- 
toms are   greatest 
at  that  time;  they 
may  be  found   on 
the  bed  sheet.  The 
anal    itching    and 
rectal  irritation  are 
often    excessive; 
periproctal    suppuration   may  be  excited.     If 
moistens  the  perineum   (and  only  then),  they 
vagina,  causing  irritation,  sexual  stimulation  or  omsi 
turbance  of  the  sleep  and  appetite,  nervous  s\Tiiptoms  and 
may  result.    Diarrhoea  is  due  to  large  numbers  of  pdf&aite^. 


ibij^l 


Oxytiris  veftaiculiLriM.  maKotfied :  a , 
yoMDgiemale;  6.  male;  c^matiu'e 
female,  full  of  eggs^    (Paynes) 


any  vnifinnl  diirhire* 

can   \' 
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Treatment. — Santonin  may  be  given  in  obstinate  cases,  but  local 
measures  are  usually  suflScient,  as  high  enemata  containing  small 
proportions  of  carbolic  acid,  quassia,  and  turpentine.  They  should 
be  repeated  daily  for  two  weeks.  Itching  is  palliated  by  application 
of  i  per  cent,  carbolic  salve  to  or  within  the  anus. 


m.  Trichina  (Trichinella)  Spiralis;  Trichinosis. 

Though  Tiedemann  (1822),  Hilton  (1832)  and  Paget  (1835)  saw 
the  parasite,  Owen  (1835)  first  fully  described  it.  Leidy  saw  it  in  the 
hog  in  1847.  Zenker  (1855-60)  first  described  its  pathological  and 
clinical  bearings;  he  found  4  cases  in  136  autopsies. 

Swine  are  infected  in  a  manner  which  is  not  wholly  clear,  but  in- 
fection most  probably  results  from  eating  offal.  The  disease  is  rare 
in  some  countries,  as  France,  and  more  common  in  others,  as  Germany. 
The  hog  is  more  frequently  diseased  in  America  than  in  Germany  (a 
ratio  of  1  to  17  [or  48]  in  the  former  and  but  1  to  18,000  in  the  latter). 
From  the  clinical  and  etiological  standpoint,  the  (a)  muscular  or 
larval  stage  in  hogs  should  be  considered  first.  The  small  encapsulated, 
"hair-like"  (trichina)  worm  lies  in  the  abdominal,  diaphragmatic, 
psoas,  laryngeal  and  other  muscles.  They  live  for  a  long  while,  evcJn 
twenty  to  twenty-five  years,  without  apparently  causing  any  symptoms; 
calcification  rarely  occurs  in  swine.  Man  is  injected  by  eating  smoked, 
"cured"  or  insufficiently  cooked  pork;  animals  may  be  accidentally 
or  experimentally  inoculated,  especially  the  rat,  guinea-pig,  rabbit, 
less  often  the  cat,  and  rarely  the  dog.  In  much  of  the  literature  relating 
to  its  alleged  presence  in  fish  or  worms,  the  trichina  has  been  confused 
with  other  parasites.  (6)  The  adult  or  intestinal  stage  in  man  is  the 
next  phase.  When  it  is  eaten  by  man,  the  small  capsules  (larval  form  in 
swine)  are  digested  and  the  worms  liberated;  in  the  small  intestine 
they  mature  (the  females  measure  3  to  4  mm.,  and  the  males  are  half  as 
long)  and  the  females  are  fecundated  in  two  to  three  days.  The  female 
trichinse  produce  one  to  two  thousand  embryos  at  once  or  possibly  in 
succession,  which  stage  requires  another  week  (from  fecundation  of 
iha  female  to  birth  of  the  embryos).  At  the  end  of  the  second  week  the 
eubrjos  commence  to  migrate;  they  enter  the  lymph  vessels  and 
ifiiai  the  veins,  by  which  they  reach  the  voluntary  muscles;  some 
writers,  as  Graham,  maintain  that  there  is  a  primary  direct  entrance 
into  the  venous  system.  They  lodge  between  the  muscle  fibers,  enter 
them  and  attain  (c)  the  mature  larval  jorm,  which  is  identical  with  the 
larval  stage  (a)  in  hogs,  and  differing  only  in  that  man  is  their  host. 
They  measure  0.5  to  1  mm.  in  length.  As  a  result  of  tissue  reaction 
against  the  foreign  bodies,  a  capsule  develops  in  about  six  weeks,  which 
surrounds  one  or  more  parasites.  The  capsules  are  at  first  trans- 
parent, but  grow  more  opaque  and,  after  months,  calcify  and  later  the 
trichinse  calcifv  also. 
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Frequency. — Though  trichinn?  are  apparently  about  40  tiiTies  a.** 
fre<[iierit  iti  Aiiieriean  els  in  Oerman  swine,  the  disease  is  raore  eommoii 
in  North  (lerinany  where  raw  sausage,  Westphahan  ham  antl  sinokftl 
ham  are  freely  eaten.  Fninkel  denies  that  German  trichinosis  n/nlt- 
from  American  pork,  Wilhams  of  Buffalo,  in  505  autopsies,  fuumi 
trichinosis  in  5  per  cent.  I^liiller  of  Dresden  found  it  in  0.98  \wt 
cent,  of  1,9*^9  postmortem  examinalions.  Other  statistics  usuttlly 
show  lower  figures  than  Mutler's,  and  hke  the  above,  are  taken  fn>ni 
accidental  postmortem  fiiulings.  The  disease  occurs  sporaii 
or  epidemically.  Perhaps  a  thousanfl  cases  have  occurred  in  Aau;; - 
In  Germany  the  epidemic  at  Hedersleben  numbered  337.  and  that  ^i 
Emerslehen  250  erases. 

Si^mpfom,i  may  he  absent  or  shght,  particularly  in  sponuiic  chjiI 
and  with  innderately  severe  infection,  as  evidenced  by  accidetifl 
autopsy  hiMling  of  encapsulated  parasites. 

In  clear  cases  the  symptoms  are  divisible  into  two  stages \  {a) 
preliniinary  or  (faHlro-intcMitml  stage,  which  l»egiiis  in  two  to  thf 
days  after  eating  the  disetLsed  meat;  the  symptoms  are  not  cons 
either  in  sporadic  or  severe  epidemic  cases;  they  are  anorexia,  nuxkt 
vomiting,  colic  and  sometimes  diarrhuea,  which  may  resemble 
evacnations  of  cholera.  (6)  The  invasirm  sipnpiouu'i  begin  in  onei 
two  weeks,  and  correspond  to  the  pnrasiric  migration,  (i)  Fm 
usual,  hut  its  onset  seldom  liegins  with  rigors.  It  results  frofli 
parasites  and  probably  from  some  toxin  which  they  elalionite;  it  i 
rise  to  102;  104  or  10f]°,  and  its  course  is  remittent  and  interraitti 
Symptoms  which  are  attendant  on  any  fever  may  be  present,  a^*  he 
ache,  feljrile  urine,  or  f(yickenccl  pulse.  In  severe  cases,  as  in  Zeakc 
typhtnd  may  be  suggested  by  delirium,  epistaxis,  dry  tongue,  n\A 
typhosus,  Etirlich's  diazo  reaction  of  the  urine  (in  SO  per  ren 
bronchitis,  albuminuria  and  kindred  toxa*mic  symptoms.  In 
cases  typlniid  and  trichinosis  co-existed  (McCrae).  (ii)  Aruie  dif^ 
myositiH  is  always  most  suggestive.  Its  intensity  varies  from  mM 
forms  of  *'mustMdar  rheumatism*'  to  the  most  severe  and  characf^-^'-^"^ 
involvement;  (here  is  pain,  tenderness,  swelling,  flexion  to 
muscular  tension,  and  f edema  in  the  face  anri  other  locntions.  I  h» 
worms  most  curiously  select  only  the  striated  muscles,  .so  thnr  tV 
cedema  which  is  observed  in  the  abdomen  and  thighs,  for  e\ 
never  invades  the  scrotum  or  vulva.  The  eyelids  are  often  ahni*, 
greatly  and  early*  Invasion  of  the  eye  muscles  causes  p;iJn  on  mi}\| 
the  ^yi^'^',  pidn   during  mastication,  phonation   and   d*^  nj 

penetration  of  the  masseteric,  laryngeal  and  pharyngeal  ' 
parasite;   dyspntea  results  from  involvement  of  the  diaplim^n 
intercostal   muscles.     The  tendon  refiexes  may  (Ji,. --      - 
hJiuii!  presents  two  striking  features;   first,  the  huh 
30,000)  and  second,  the  eosinophilia  fT.  li,  Hnnvni;    iln- tnnJK 
normally  constitute  0.3  to  4  per  cent,  of  the  leukocytes;  their  i 
rises  as  high  as  50  or  08  per  cent,  and  though  tltey  inoreane  in  tbe« 
parasitic  diseases,  this  rise  is  most  peculiar  if  not  aKsolufely  jwlll 


ANKYLOSTOMA   (UXCLWARIA)  1269 

gnomonic.  The  eosinophilia  is  greatest  at  the  time  when  the  trichinae 
enter  the  muscles.  (See  Plate  XIV,  Fig.  5.)  (d)  Profuse  sweats,  poly- 
uria, parsesthesia,  urticaria  and  anemia  are  inconstant  manifestations. 

Diagnosis. — This  is  based  on  (a)  the  possibility  of  infection,  as  by 
eating  pooriy  cooked  pork,  (6)  the  discovery  of  trichinae  in  the  uneaten 
portions  of  suspected  meat,  (c)  the  detection  by  removal  of  small 
slivers  of  the  biceps  or  pectorals  for  microscopic  examination,  especially 
the  parts  near  the  muscular  insertion,  (d)  the  myositis  with  cedema  or 
muscular  rheumatism,  (e)  signs  of  particular  muscular  insufficiency, 
as  of  the  ocular  or  diaphragmatic  muscles  and  (/)  leukocytosis  with 
eosinophilia. 

Prognosis. — This  depends  on  the  number  of  parasites  ingested. 
Choleraic  and  typhoidal  symptoms,  dyspnoea  and  pneumonia  are  most 
ominous.  In  moderately  severe  early  diarrhoea  it  is  favorable. 
Children  die  less  often  than  adults.  Convalescence  is  prompt  or  tardy 
as  the  infection  is  light  or  severe.  According  to  Stiles,  the  German 
mortality  averages  5.6  per  cent.  In  the  epidemic  at  Weimar  there 
were  no  fatalities  in  108  cases.  In  the  epidemic  at  Hedersleben  30 
per  cent.  died.  Instances  have  occurred  when  as  many  as  70  per  cent, 
of  those  who  were  attacked  have  died. 

Treatment. — (a)  Prevention  comprises  the  feeding  of  hogs  with 
clean  food,  government  inspection  of  meat,  and  thorough  cooking. 
(b)  In  the  preliminary  stage j  active  and  repeated  purgation  should  be 
given,  for  moderate  and  early  spontaneous  diarrhoea  is  prognostically 
favorable ;  calomel  should  be  followed  by  salts  and  castor  oil ;  male 
fern,  santonin  {v.  «.),  thymol  gr.  v,  t.  i.  d.,  benzene  n|^  ii  to  v,  t.  i.  d. 
and  oil  of  turpentine  n|^  v  to  x  are  recommended ;  glycerine  is  now 
regarded  as  useless,  (c)  In  the  stage  of  muscvlar  invasion,  the  fever 
is  treated  as  in  other  infections,  the  myositis  by  local  applications  of 
ice  and  by  narcotics,  and  the  general  nutrition  by  food  and  stimulants. 

IV.  Ankylostoma  (Uncinaria). 

The  uncinaria  duodenalis  (ankylostoma  duodenale)  exists  in  two 
forms,  that  of  the  old  and  that  of  the  new  world.  Ankylostomiasis 
was  first  well  described  by  Piso  (1648)  in  Brazil,  and  the  parasite  was 
recognized  in  Milan  by  Dubini  (1838).  It  occurs  chiefly  in  the  tropics 
and  sub-tropics;  according  to  Thornton,  it  is  the  most  dangerous  of  all 
tropical  diseases.  In  Egyptian  chlorosis  it  was  found  by  Griesinger, 
and  is  said  to  be  present  in  nearly  every  autopsy  made  there.  It  is 
epidemic  in  Italy  (brick-layers'"  anaemia).  In  India  it  is  found  in 
even  80  per  cent,  of  the  healthy  coolies  and  in  300  autopsies  in  Assam 
it  was  present  299  times.  Thirty  per  cent,  of  Porto  Rican  deaths 
result  from  uncinariasis,  and  Ashford  and  King  state  that  90  per  cent, 
of  the  rural  and  50  per  cent,  of  the  urban  population  have  the  disease; 
during  six  months  in  1905,  18,865  cases  were  treated  in  Porto  Rico 
of  which  33  per  cent.  died.    It  prevails  in  our  southern  states.    Capps 
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in  1903  reported  one  case,  and  collected  50  other  AinericAn  ens- 
More  tlian  twenty  years  ago^  Bellield  recognized  the  parasite  in  i-at; 

In  the  Westphalia n  mines,  Tenholt  himself  treated  over  4,0tM)eji 
It  was  the  cause  of  the  ** tunnel  anfemia,"  which  was  obscn*ed  id 
bnilding  the  St,  Gothard  tunnel.     It  is  disseminated  by  Italian  ana 
Polish  workmen.     Infection  occurs  from  ingestion  of  the  larvr  i»n 
not  of  the  ova.     Infection  comes  from  the  food,  drinking  wat< 
Fio.  97.  earth  which  are  infected  by  dejections  fronj  |)« 

suffering  with  the  disease.    Loos  has  proven  f 
may  enter  by  the  skin, producing  the  **groniui  iieii  _ 
which   is   common   in  the  Southern  States.    TI 
exact  role  of  the  uncinaria  in  ehiy  eaters  h  not  vrt 
determined;  the  parasite  certainly  exists  in  mm 
cases,  though  it  is  claimed  that  the  dirt  eater?  in- 
stinctively eat  clay  to  remove  the  parasite.   Th^ 
male  is  8  to  10  and  the  female    10   to    18  miii,  in 
length;   the  mouth  has  hooks  by  which  it  a»lt 
to  the  mucosa  of  the  duodenum.     (See  figs,  *J7, 
and  99 ♦)     The  ova   measure  30  to  GO  mi<*nimill 
meters;    they  are  oval,  are  covered   with  a  tni 
hicent  shell  and  differ  from  oxyuris  ova  which  aj 
flat.    They  show  1  to  6  yolk  segments  and  iniy 
number  over  four  millions.    The  Iar\'fie  develi  i' 
moist  earth,  whence  they  infect    the  water    i 
fingers  or  enter  through  the  skin. 

Sj^ptDms. — Symptoms  may  l>e  absent,  orofi 
mildly  dyspeptic  character.     In  pronounced  inf«- 
tions  (a)  an  anctmia  develops  which  is  first  of  thf 
secondary  type  and  later  of  the  progressive  [vem^r^ 
iuustype;   anrnmia  results  not  only  from  m 
of  blood  by  the  parasites,  but  from  hiemolv>j    .. 
to  some  toxin  which  they  elaborate    tin  their  «Ii' 
vary  glands) ;  normoblasts  are  much  more  CH)!nrao« 
than   megaloblasts,  poikilocytosis   is   less  morW 
than  in  the  usual  pernicious  type,  and  the  eoi 
lies  are  increased,  and  sometimes  reach  30  pr 
of    the  total    number  of   leukocytes,     (h)  *■ 
inifsiinal  symptoms  are  usual,  as   ink-like  f^ 
on  the  tongue,  diarrhoea  and  colic;  in  Herrick's    Panama  ea- 
ported  by  Capps)  which  the  author  saw  in  the  County  Hospii 
there  was  great  nausea,  pain  and  exquisite  abdominal  tendenn 
the  stools  contained  blood,  eosinopliile  cells,  Charcot-Leyden  en' 
and  ova.    Stiles  suggests  a  ready  test  for  blootl,  by  which  parts  <»f 
stool  are  placed  upon  blotting  paper;    after  an  hour  or  so  a  tm 
stain  develops  about  the  stool.     Gastro-intestinal  catarrh  and  « 
ecchymoses  are  found  at  autopsy,     (e)  Nutrition  v    -  in 

nicious  anaemia,  oedema  <levelops.     Clay  eaters  ;\<  i 

apathetic ;   debility  is  frequent.    In  young  children  puberty  is  rrtanW: 
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development  is  poor  and  the  abdomen  is  greatly  distended.  Cardiac 
atrophy  and  dilatation  are  common.  The  prognosis  is  grave,  though 
less  serious  in  the  New  World  than  in  the  Old  Worid  type. 


Fig.  98. 
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Above;  to  the  left,  three  ova  of  Uncinaria  Americana  in  different  stages  of  segmentation,  from 
66)M  to  68  jU  in  long  diameter;  to  the  right,  three  ova  of  Uncinaria  Americana  in  varying  stages  of 
segmentation,  long  diameter  from  58  /^  to  62 /X. 

Middle:  to  the  left,  the  head  of  t/ncinaria  Americana  (dorsal  view) ,  exhibiting  the  smaller  sixe 
of  the  head  and  more  tapering  anterior  extremity  of  the  worm  in  comparison  witn  U.  duodenaiis, 
and  its  buccal  armature  consisting  of  lips;  to  the  right,  the  head  of  Uncinaria  duodenalia  (dorsal 
view),  drawn  to  same  scale,  showing  its  greater  size  and  the  hook  armature  of  the  buccal  border. 

Below:  to  the  left  the  caudal  border  of  male  Uncinaria  Americana  (dorsal  view,  dorsal  lobe  of 
bursa  thrown  forward),  showing  comparative  size  of  the  worm  in  relation  to  that  of  U.  duodenalia 
partly  divided  dorsal  lobe  and  suggestion  of  a  ventral  lobe,  the  dorsal  ray  divided  nearly  to  base, 
each  of  its  divisions  having  a  bipartite  tip.  showing  also  the  tip  of  tail  within  bursa,  the  long  barbed 
sexual  spicules,  and  the  arrangement  of  the  rays  of  the  bursa;  to  the  right,  caudal  bursa  of  male 
U,  duodenalis.  showing  larger  size  of  bursa,  entire  dorsal  lobe,  absence  of  ventral  lobe,  division  of 
dorsal  ray  limited  to  distal  third  and  tripartite  tips  of  each  division,  with  other  features  in  genera 
similar  to  U.  Americana.     (Smith.) 
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Treatment. — i>  PreveBtion. — Drinking  water  shuiild  he  boiW» 
and  the  liiiiuls  shuiild  he  cleansed  before  eating.  The  stools  ahouM 
lie  received  in  water-tight  closets  and  tlisiiiferted;  curelessi  defecatiou 
in  mines  has  caused  wide  dissemination  of  the  dLsease.  Mine.s  sboiilJ 
be  disinfected  with  the  milk  of  lime. 


Fic.  99. 


Uncinttria  duodefmii*.  with  empi.     (Afl«r  BUdclmu.) 

2.  Medication. —  Th}jmol  is  the  most  efficacious  remedy.  Af ter  i 
light  diet,  3  '^'^  sliould  be  given,  and  this  sboutd  he  fulloweiJ  hv  ;in  i 
e<[iud  dose  iu  two  liours,  anrl  hv  a  saline  purge  two  hours  afterwanlJ 
As  toxic  symptoms  (nervous  excitation,  or  smoky  urine)  may  develops 
no  solvents  of  thymol  should  be  given,  as  alcohol,  cbb.iroform.  ether orJ 
castor  oib  Tliis  treatment  should  be  repeated  once  a  week,  as  long  ail 
ova  or  rharcot'Leyilen  crystals  appear  in  the  stools.  The  mo^J 
severe  cases  do  not  resj)ond  to  any  treatment,  Male  fern  h  conside 
the  best  remedy  by  Teidiolt,  and  other  Westphalian  writer^. 

V.  Pilaria. 


Deniartjmii  (ISf}3)  first  found  the  endjryos  of  the  filaria;   Wuehflff 
(bSOrj)  found  them  in  the  urine,  and  Lewis  (1!S72)  in  the  blood. 

Filaria   Nocturna. — Its   distribution  is  largely   tropical  and  !«ub 
tropical.    It  occurs  in  10  to  ^O  per  cent,  of  the  inlial>itants  of  the  SamodU 
Ishinds,  antl  in  'A2  per  cent,  of  those  of  the  Friendly  Islands.    h\  tbcl 
I'nited  States  it  has  been  fountl  in  the  South,  and  also  in  New  VuTk,| 
Illinois  and  Pennsylvania,     (o)  Infection  of  man  occurs  by  mo5<juua 
bites  or  possibly  by  w^ater  which  the  moscjuito  contaminates  with  iU 
^gfl'^'     In  the  mosquito,  the  embryos  <*hange  to  tlie  y<inng  adtilt  turn 
ih)   The    nt\rt   .ft age   is   the   presence   of    adult   plana    in    the  l^mpk 
cbanneLH,    where   they   cause   lymph   stasis   antl    lymphangitis.     Th 
female  hlaria  measures  155  x  0.7  mm.  and  the  male  S3  x  0,4  mm 
(c)  The  embryos  enter  the  blood  current  from  their  birth  place,  tb^ 
lymph  channels;    they  are  very  numerous,  measure  J  inch  in  len^ph 
aufl  have  tiie  saiTie  fliameter  as  a  red  blood  cell.     Under  a  low  pow« 
lens  their  active  movements  are  easily  seen.    They  appear  in  the  hlotii 
only  at  night,  usually  near  midnight,  and  rluring  the  day  retire  t^ 
internal  organs  as  the  lungs  but  if  the  patient  sleeps  by  day,  thf 
appear  iu  the  <lay  time  oidy. 

Si^mptnnLK  are  absent  in  the  majority  of  cases  of  human  and  Anml^ 
infection,  and  are  due  to  the  parent  worm,  not  to  the  embryo**,  «fl 
Chyfnria  r>r  hjeniatochyluria  is  due  to  phigging  by  the  worm  ol  til 
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lymphatic  vessels  in  the  peritoneum,  pelvis,  vesical  and  perirenal 
tissues.  Lymph  stasis,  ectasia  and  lymphangitis  result,  with  inter- 
mittent rupture  into  some  part  of  the  urinary  tract,  and  the  passage  of 
milky  chylous  urine,  containing  molecular  albumin  and  fat.  The 
iimount  of  the  urine  varies;  it  may  be  normal,  or  increased.  There  is 
usually  also  some  blood.  If  the  blood  clots,  vesical  disturbance  results. 
The  embryos  are  often  found  in  the  blood  and  sometimes  in  the  urine; 
there  is  also  a  non-filarial  chyluria  (page  806).  The  affection  may  last 
for  years  without  impairment  of  health.  The  very  rare  rupture  into  the 
peritoneum  causes  chylous  ascites.  (6)  The  lymph  scrotum  is  due  to 
lymphatic  obstruction  by  the  adult  worm.  The  scrotum  may  weigh 
50  to  200  pounds.  Rupture  into  the  tunica  vaginalis  causes  chylocele. 
The  labia  may  be  similarly  involved.  The  embryos  are  often  missing 
from  the  blood,  being  apparently  confined  to  the  local  involvement  by 
the  lymphangitic  thickening,  whence  the  difficulty  in  stating  the 
relative  percentage  of  parasitic  and  non-parasitic  cases  of  lymph 
scrotum  and  elephantiasis,  (c)  Elephantiasis  usually  develops  in  the 
legs,  scrotum  {v,  s.)  and  labia,  less  often  in  the  arms,  breasts  or  trunk. 
In  forms  (6)  and  (c),  there  occur  intermittent  exacerbations  with  fever 
and  nervous  disturbance,  which  end  with  critical  sweats. 

Other  Forms  of  Filaria. — The  exact  status  of  the  filariu  diurna  is 
not  known;  /.  perstans,  which  causes  pustular  eruptions  (craw-craw); 
/.  loa  (the  adult  stage  of  filaria  perstans)  which  inhabits  the  conjunc- 
tiva;  /.  labialis;   and  /.  oris^  and  bronchialisy  are  other  forms. 

Treatment. — (a)  For  prevention,  mosquito  bites  and  infected  water 
should  be  avoided,  (b)  No  parasiticide  is  known,  (c)  Chyluria  is 
treated  expectantly;  a  dry  and  fat-free  diet  is  recommended  but  it  is 
diflBcult  to  understand  how  it  can  influence  lymph  stasis,  (d)  Lymph 
scrotum  and  elephantiasis  may  necessitate  castration,  amputation  or 
less  radical  measures  to  eradicate  the  obstructing  parasite. 

VI.   Dracmiculus  (Filaria)  Medinensis. 

This  is  found  on  the  West  African  coast,  the  Gold  Coast,  in  Abyssinia 
and  South  Egypt;  on  the  Caspian  Sea  and  Persian  Gulf;  in  the  East 
Indies,  parts  of  India,  and  South  America,  (juinea-worm  disease 
(drachontiasis)  has  developed  in  a  person  who  had  always  lived  in 
Philadelphia.  Man  is  infected  by  a  small  water  flea  (cyclops)  which 
contaminates  the  water  with  the  larvae  (embryos).  These  embryos, 
measuring  0.6  mm.,  enter  the  stomach,  bowel  and  probably  the 
mesentery,  where  they  copulate;  the  male,  of  which  little  is  known, 
is  either  discharged  from  the  bowel  or  dies  in  the  mesentery.  The 
female  is  cylindrical  in  form,  measures  50  to  80  x  2  mm.,  has  a  tri- 
angular mouth,  eight  papillae  and  a  blunt  tail;  its  uterus  occupies 
almost  its  entire  length.  The  female  which  is  usually  solitary,  wanders 
downward  in  the  subcutaneous  and  intermuscular  tissues  to  the 
thighs,  legs  and  in  66  per  cent,  of  cases  reaches  the  feet  where,  near 
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its  headt  vesicles,  abscesses  and  ulcers  develop.    Its  downward  laum' 
ncoupies  a  year,  during  which  it  may  be  felt  subeutaneously.    ^V  •. 
the  skill  breaks  the  parasite  discharges  her  embryos  and  theu  1^ 
the  body,  to  die. 

Treatment,— Treatment  by  excision,  or  by  1  to  1,000  hJchl 
injections,  seems  most  rational*    If  the  worm  is  ruptured  in  cfr 
extract  it,  high  temperature,  alarming  nervous  symptoms  an' 
said  to  result  from  oiigration  of  the  emlirvn^  which  are  ii 
I  he  tissues. 


Vn.    The  Triclioceplialus  Dispar  or  Whip  Warm. 

This  is  a  nemotode,  which  is  found  most  often  in  Southern  Iralvasii 
France  and  but  seldom  in  this  country ;  one  case  occurred  in  the  ^' 
Hospital  service.     It  is  also  called  trichuris  trichura.     It  requn 
intermediate  host,  enters  with  the  food  and  drink,  and  is  found  ia  i^ 
caecum  and  large  gut.    The  male  is  slightly  shorter  than  the  female 
which  is  4  to  5  cm.  in  length.     The  anterior  portion  of  the  worm  i^ 
thin;   the  posterior  two-fifths  is  thick,  in  the  male  round  aiid  ia 
female  pointed.     It  bores  into  the  mucosa  and  is  nourished  by 
blood  and  not  by  the  alimentary  contents.    The  eggs  measure  0,05^ 
mra.^  are  oval  and  are  marked  by  a  button-like  projection.    It  ciuie 

Fio.  lUU. 


• 


# 


FiQ.  lat. 


I 


Ecffs  of  Trickuria  trichtira:  X27o, 
(After  EifihorBt.) 


Triehvin§  trichtira,  male  s&d  fanAlr 


few  symptoms;  occasionally  there  is  severe  abdominal  pain.  Tliwr 
fatal  cases  are  recorded,  Male  fern  and  thymol  internally  and  lieaw*;)^ 
3i  to  Oij  of  water  as  an  enema  are  recommendexK     (See  figs. 

and  101.) 


Vni.    The  Strongyloides  Intestinalis. 


This  includes  a  number  of  nematodes,  as  the  anguillula  initmni 
or  stercoralis,  rhabdonema,  etc.  They  are  found  in  the  endemic <Ii 
rhoea  which  occurs  in  Cochin  China.  Strong  report*  cases  fn 
Manila,  and  W.  F.  Thayer  reported  the  first  case  in  America.  Af^ 
parasites  cause  no  symptoms.    Thymol  is  almost  .specific* 
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(0).  DISEASES  CAUSED  BT  TREMATODES  (DISTOMIASIS). 

l.^Bilharzia  disease  (endemic  hsematuria)  is  due  to  the  blood  fluke 
(Cystosoma  hflematobium).  Bilharz  described  the  disease  in  1851.  It 
is  an  African  afTection;  it  has  prevailed  for  many  centuries  in  Egypt, 
where  Bilharz  considered  that  half  of  the  lower  classes  were  affected. 
It  is  equally  frequent  in  Uganda.  Importation  has  occurred  into 
India,  the  Mediterranean  Islands,  and  America.  Only  six  cases  have 
occurred  in  the  United  States  (Gunn,  1906). 

Children  are  more  predisposed  than  adults  to  infection,  which 
occurs  through  the  drinking  water  or  possibly  through  the  skin.  The 
embryos  enter  the  stomach,  penetrate  the  alimentary  mucosa,  and 
mature  in  the  veins  of  the  pelvis,  spleen,  mesentery,  liver,  kidney  and 
bladder.  The  male  worm  measures  4  to  15  x  0.6  mm.,  the  female 
15  to  20  X  0 . 3  mm.  The  male  is  rolled  up  like  a  leaf,  forming  a  groove 
in  which  the  female  lies  during  copulation.  Many  ova  are  found  in 
the  urine;  they  are  oval,  carry  a  spine,  and  contain  a  ciliated  embryo. 
They  die  in  the  urine  in  a  day  but  live  for  some  time  in  water,  where 
their  life  history  is  still  imperfectly  understood. 

Hcsmaturia  is  the  most  common,  and  often  the  only  symptom;  it 
may  be  macro-  or  microscopic  and  passes  chiefly  at  the  end  of  urination; 
its  examination  shows  many  ova  and  eosinophiles.  Cystitis  occurs  in 
severe  infection.  Stones  are  not  uncommon,  particularly  in  cases  in 
Canton,  China.  Suppuration  may  develop  fistulae.  These  clinical 
symptoms  result  from  massive  accumulation  of  ova  in  the  submucosa, 
which  leads  to  papillomatous  hyperplasia,  hemorrhage,  suppuration, 
necrosis,  salt  deposits  (calculi),  and  rarely  to  malignant  degeneration. 
Similar  changes  in  the  rectum  cause  pile-like  papillomata,  dysenteric 
evacidations  and  tenesmus.  As  complications,  pyelitis,  prostatitis  and 
changes  in  the  uterus,  seminal  vesicles  and  renal  pelvis,  resembling 
those  in  the  bladder,  may  develop.  The  eosinophiles  are  increased  to 
10  to  50  per  cent. 

Treatment. — Change  of  climate  is  advisable  in  order  to  avoid 
infection.  The  parasites  usually  die,  though  slowly,  and  as  no  local 
application  or  systemic  remedies  modify  their  life  history,  treatment 
must  be  expectant. 

2.  Lung  pukes  cause  the  endemic  hwmoptysis  which  is  observed 
chiefly  in  North  China,  Corea,  Japan  and  Formosa.  The  parasite  is 
named  Distoma  pulmonale  (Paragonius  Westermanni);  it  measures 
10  x  6  mm.  and  is  found  largely  in  the  lungs,  but  sometimes  in  the 
brain  and  skin.  In  young  males  a  chronic  cough  develops  with  bloody 
or  prune-juice  sputum,  in  which  are  found  blood,  dark  brown  ova, 
eosinophile  cells  and  Charcot-Leyden  crystals.  The  hemorrhages, 
which  are  sometimes  profuse,  result  from  small  infarcts  of  ova  in  the 
subpleural  lung  tissue.  The  course  is  usually  favorable,  though 
chronic,  and  is  not  influenced  bv  treatment. 


1276 


DISEASES  CAUSED  BY   AXIXfAL  PARAStlTES 


3,  Liver  flukra  (Fasciola  hepatica,  Opisthorehis  siensb)  enter  like! 
the  abov**  fnriiis  tlirou^h  roMtaminateil  water.  The  fluke  is  fouod  ini 
the  upper  small  intestine,  and  the  hilary  or  paurrealic  clurt.  h  bJ 
found  in  Japan,  and  certain  provinces  show  a  mortality  of  20  tu  7Jfl 
per  cent.  (Balz  and  Innuye).  The  liver  h  enlarged  and  tendtr:' 
icterus  resuUs  from  hiliary  sta.sis»  for  the  parasites  He  in  the  walU  nf  thi* 
hihary  fluct  and  gall*hhidder;  diarrhrea  develops,  and  thr 
cDiUain  ova  and  Idood;  anaemia,  ascites,  anasarca,  adynai. 
emaciation  develop  and  death  invariably  results.  There  U  no  i 
merit  beyontl  tlie  symptomatic  support  of  the  heart.  Pri»)'i 
vahiable;  avoidance  of  (h"inking  or  of  swimming  in  canal  .- 
thoroui!;h  cooking  (»f  fish  and  mussels,  has  stanipeii  out  the  plague  in 
one  Japanese  province  ( Inouye). 

(D),    DISEASES   CAUSED  BY  PROTOZOA 


I.  Malaria  and  Amoebic  Dysentery  {v.  Acltk  Inkkctiox8). 

n.  The  Trypanosoma.-^ 'Ill is  is  a  protozoon  found  by  Gniby  ll^ 
in  frou;s,  DtiHcin  (1845)  in  rats,  anil  later  in  many  other  animal 
and  in  man  (Xepvne,  1N1H*-9S),  There  are  many  species.  It  is  It* 
shaped;  its  body  is  granular*  measures  13  to  25,  by  2  to  4/^,  and  contAil 
a  nucleus  and  microniicleiis  (centrosome);  on  one  side  ami  »ttac!i 
to  an  **  undulating  menil^rane''  is  a  solitary  Hagelhini  by  which  it 
parasite  moves.  In  ciiol  and  moist  hanging-drop  perparntions  ttjl 
may  live  for  a  month  and  a  half.  Novy  and  McXeal  cultivate*! 
T,  Lewisi  and  Brucei  on  agar  and  defibrinated  blood.  Infection  i 
carriefl  by  the  tsetse-fly »  flea,  louse,  mosquito  and  ticks.  In  man) 
two  clinical  forms  ( r.  /.)  of  trypanosomiasis  are  ccmveyeif  hy 
tsetse-fly  ((ilossina  palpalis)  or  possibly  by  bites  from  iufecteti 
Animals  may  be  infected  during  coitus,  by  subcutaneous  inoculatic 
or  by  the  stomach. 

L  Trt/jmfKmmia  frvcr  was  first  descrrbetl  by  Xepveu*  The  atriiU 
may  be  present  as  an  inHametl  bite,  or  the  history  of  a  l*ite  may  1 
obtained*  Parasites  in  the  hloofi  may  cause  no  symptoms;  they  mnd 
in  the  plasma  and  not  in  the  corpuscles;  some  anamiia  ik  presents 
the  large  lyniphocytes  are  increased  in  number  {up  to  2<)  percent 
hut  the  eosinophiles  show  no  iiHTease.     Fcvrr  is  irregular,  -  '^i^ 

nous  ur  remittent;    it   does  not  react  to  quinine;    it  hists  li 
days  to  three  weeks.    An  erytliematous  eruption  is  almost  constmil 
(Erlema,  particularly  of  the  lower  lids,  weak  and   rapid  puL^e,  pn 
tratioii,  splenic  tumor  an<l  enlargement  of  the  lymph  glands  which  tt 
tain   the  parasite,  usually  occur.      In  ireaimeut,  arsenic  is    • 
most  hel[)fub  wluMe  tjuinine  is  without  effect.     Careful  ftt       „ 
cardiac  stimulation  are  indicated.    The  patient,  as  is  the  case  in  ydfc 
fever,  should  he  so  screened  that  flies  can  neither  convey  fre^h  infeclid 
to  him  nor  bite  him,  and  thus  infect  others. 
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2.  Sleeping  sickness  or  African  lethargy,  which  is  endemic  in  Cen- 
tral Africa,  is  due  to  localization  of  the  same  trj'panosoma  parasite 
in  the  nervous  system,  causing  a  diffuse  meningo-encephalomyelitis 
(Mott).  Negroes  are  chiefly  affected  but  Caucasians  may  contract  the 
disease. 

The  incubation  is  long,  and  may  possibly  cover  years.  Incipient 
symptoms  are  those  of  the  trypanosoma  fever  (v,s.)  or  less  often  there 
are  preliminary  psychical  phenomena,  as  epileptiform  convulsions, 
melancholia  or  mania.  Somnolence  develops,  from  which  at  first  the 
patient  can  be  aroused,  but  which  later  develops  into  profound  lethargy. 
The  parasite  is  found  in  the  blood  (in  92  per  cent.,  Bruce)  and  in  60 
per  cent,  of  cases  in  the  cerebrospinal  fluid  when  withdrawn  by  lum- 
bar puncture  (Castellani),  or  in  100  per  cent.  (Bruce).  Malnutrition, 
decubitus,  and  sometimes  secondary  infections  develop,  and  after  the 
convulsions  deepen  into  coma,  the  patient  dies.  The  course  lasts 
from  months  to  several  years.  Treatment  is  unavailing.  More  than  a 
quarter  of  a  million  people  died  in  Uganda  in  the  last  few  years  from 
this  affection. 
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Abdominal  pain,  causes  of,  668 
in  pneumonia,  141 
in  t^-phoid  fever,  32 
Aboulia,  hysterical,  1186 
Abortion  in  typhoid  fever,  38 
Abscess  of  brain,  1013 

differentiation   of,  from   brain 
tumor,  1()08 
cold,  311 
extradural,  differentiation  of,    from 

brain  abscess,  1007 
of  liver,  707 

amoebic,  708 

dysentery,  230 
cholangitic,  708 
differentiation  of,  from  cancer, 
713,  724 
from  pleurisy.  559 
from  portal  cirrhosis,  724 
pyleplilebitic,  707 
septic,  707 
solitary,  708 
tropical,  708 
in  typhoid  fever,  31 
of  lun^,  526 

differentiation    of,    from    gan- 
grene, 530 
pneumonic,  149 
in  typhoid  fever,  36 
perinephric,  812 
of  spleen,  883 
subphrenic,  756 

differentiation   of,   from   pleu- 
risy, 559 
from  pneumothorax,  566 
of  thymus  gland,  897 
Acetonuna,  diabetic,  909,  918 

test  for,  909 
Achylia  gastrica,  609,  644 
etioloey  of,  609 
pathoTo^  of,  609   , 
prognosis  of,  610 
symptoms  of,  609 
treatment  of,  610 
Achlorhydria  in  gastric  cancer,  633 
"Acid-fast"  bacilli,  304 
Acidosis,  diabetic,  908,  910,  912,  918,  918 
Acoria,  648 
Acrodynia,  207 


Acromegaly,  898 
course  of,  899 
diagnosis  of,  900 
differentiation  of,  900 
etiology  of,  898 
prognosis  of,  899 
symptoms  of,  898 
treatment  of,  901 
Acropanesthesia,  1235 
Actinomycosis,  256 
diagnosis  of,  259 
etiology  of,  256 
forms  of,  257 
incubation  in,  257 
of  liver,  258 
parapleuritis,  554 
symptoms  of,  259 
treatment  of,  260 
Adams-Stokes  syndrome,  443,  457 
Addison's  anaemia.    See  Pernicious  An- 
cemia 
disease,  877 

course  of,  880 
diagnosis  of,  880 
differentiation  of,  from  argyria, 
880 
from  icterus,  880 
from  other  pigmentations, 

880 
from  pellagra,  880 
etiology  of,  877 
symptoms  of,  878 
treatment,  881 
Adenia,  860 
Adenitis,  bronchial,  339 

cervical,  338 
Adenoids,  587 
Adiamorrliysis,  962 
Adipose  ascites,  765,  766 
Adiposis  dolorosa,  938 

pathology  of,  938 
symptoms  of,  938 
treatment  of,  939 
Adiposity,  936 

Adrenal  glands,  diseases  of,  877 
Adrenals,  syphilis  of,  277 
iEgophony,  145 
Aerophagia,  645 
African  lethargj",  1277 
Agraphia.  948,  952 
Ague-cake,  in  malaria.  119 

1279 


^^^^    1280                                                INDEX  ^^^^^^^^^^^^^M 

^^H            Ainhuni,  1237 

Aravloid  kidncv,  different btton  of,  from 

^^^H            Allnimin  in  iirine^  799 

nephritis,  796»  797 

^^^H            Album  nutria,  799 

liver,  differentiation  of  from  c&cu!CK|| 

^^^^L                   ulliijiiiose,  HOI 

713.  724                       ■ 

^^^^^            Bence-Jonoj',  801 

from  jxirtal  eirrbwia,  7U|I 

^^^^H            (lmtirtk\  94)8 

724                                ^ 

^^^^^^H             rl miosis  i>f,  ^02 

Amemia.  aplastic  846                            I 
of  bram,  961                                    ■ 

^^^^^^H                                     11)8 

^^^^^H                itilogy 

in  cirrhoifiif*  of  liver.  6^          ^^^m 

^^^^^H            genuinp,  799 

ela>i8i6eation  of,  831                ^^H 

^^^^H            l^lohuliii. 

in  heart  disease.  418               9^1 

^^^^^H 

infant um ,  pseudoleukitMuicm, ^^l^^l 

^^^^^^H 

lienahs,  86<1                                 ^M 

^^^^^H                                     7fi9 

lymphatiea,  880                       ^^^^1 

^^^^^^H             tnicleo-ulhyitiio.  SOI 

in  nephritis.  770                     ^^^| 

^^^^^H             |>eptoiie,  80 1 

pcrnicioiifi,  839                        ^^^| 

^^^^^^H             111  pui^umoiiia,  147 

counic  of,  844                   ^^^| 

^^^^^^H              pro^oKJN  of,  802 

diug:n«>^is  of,  844              ^^^H 

^^^^H 

differentiation  of.    from  hm 

^^^^^^H             rheunmtJc,  192 

tumor*,  845 

^^^^^^B            f^carlatmal.  89 

from  can't»H>ni»  of  rtoa 

^^^^^^H             spurious.  799 

ach.  845 

^^^^^^H             sypliilitic,  *27ty 

fmm  clilorosis.  845 

^^^^^H             tc»t»^  for.  acetic  acid,  801 

fnjin  parasitic  Jknji^niii.i 

^^^^^1                     boilingp 

from    secondary  aiuHDMl 

^^^^^H                     ferrocvanirie,  801 

845 

^^^^^^^ 

etiology  of,  8:^ 

^^^^^^^H 

prognosis  of.  844 

^^^^^^0             8pieg)cr's.  HOI 

symptotiw*  of.  blotxi.  830,  840 

^^^^^^^^^^      m  tubercutosiK.  336 

circulation.  841 

^^^^^H             in  typhoid  fever,  37 

dige!*tioti.  842 

^^^^^^"^             in  y<nlf>\v  fever.  217 

ha'molyiuph  glands,  Mi 

^^^H^             A 1  bun  lose,  te.st^  for.  SOI 

nietabollsm.  Ml 

^^^H              Ah'olMil,  eon  IB  from.  975 

nervous,  843 

^^^H             Alcoholic  cirrhoBk  of  liver,  69a 

Hexu/d.  843 

^^^^^^^      Alcoholism,  acute,  diapuwis  oft   1241 

dcin.  841 

^^^^^K                    synipionis  of,  1241 

subjective,  841         ^^H 

^^^^^H                      treatment  of.  1242 

treatnnent  of.  846            ^^H 

^^^^^^H   •          clironic,  proj^osig  of,  1243 

pseudopemicioiks.  of  childrrJi«l^^| 

^^^^^H                      syjij))tom>i  of,  1242 

secondarj%  imst-hemorrha^ic* iH^I 

^^^^^H                      trtuitment  of.  1243 

847                      ■ 

^^^^^H             dehriimi  treriieiis,  1244 

etioUw'  of,  847      H 

^^^^I^B              ihlTerentiatinn  of,  1026 

^Vt..ntMin>.rSl7     ■ 

^^V            Alexia,  946,  947.  949,  950 

iH   m 

^^^B             Alimentary  tract,  tuberculosLs  of,  340 

1<«   ■ 

^^^H             Alkulie-s.     See   Ulcer  of    8tonmch.    also 

ehrouii ,                            1 

^^^H                 llyt>erc)ilortkyilna , 

difTir              m 

^^H             Alkaptonuria.  808 

M 

^^^H              Altantiasi.s.  12oI 

'f)    ■ 

^^^H             AOocheiria,  tabetic,  1117 

"1  N""-'                                   ■ 

^^^H             Amaurosis,  1(49 

sjilenie.  S64.883                           JM 

^^^H^                    with  idiocy,  1137 

.spjc^nica  infctti\*a  u                  '  ''^^B 

^^^V^            Amblyopia,  1149 
^^^H             AmrnonKemia,  HI  ] 

tuberculous,  31 1 ,  32.1                       ■ 

\mpi<the*iia.  diy«tK!iatt»d,  11  h«            ^^B 

^^^B            Ammonium,  in  urine.  iH}H 

Anart hria,  948.  959                         ^^M 

^^^H             Amceha  dvi^enteria*.  227 

Anasarca  in  n4'f)Kriti»^  770            ^^^H 

^^^H            Aifift^bic  (J>'seTiler> \  227 

AneuryMi                     V  481           ^^9 

^^^^1                            complientioas  of,  229 

^^M 

^^^H                             if<jjues  of,  229 

'N,^sH2                ^H 

^^^1                           pathotoi;y  of,  229 

^^^1 

^^^^H                           i^ymj)lom8  of,  228 

,         Kof,481           ^^1 

^^^B                             treatment  of,  231 

nvatmcnt  nft  482           ^^^H 

^^^^^^    Amyloid  degeneratit»tj  of  kidneys,  793 

iioria,  470                           ^^^H 

^^^^^K 

of  bruin.  989                           ^^H 

^^^^^^B                   in  lubercula<$i^,  336 

civliac,  482                              ^^M 

^^^^J 

INDEX 


1281 


neurysm,  gastric,  482 
of  heart,  446 
hepatic,  482 
intracranial,  989 

diagnosis  of,  990 
etioloey  of,  989 
pathology  of,  990 
symptoms  of,  990 
treatment  of,  990 
mesenteric,  482 
miliary  in  cerebral  liemorrhage,  965, 

966 
renal,  482 
splenic,  482 
syphilitic,  278,  285 
thoracic,  470 

death  mechanism  of,  479 
diagnosis  of,  478 
differentiation  of,  479 
etiology  of,  470 
pathology  of,  471 
physical  signs  of,  473 

heart  changes,  475 
respiratory  changes, 

476 
sympathetic,  478 
vascular  changes,  475 
prognosis  of,  479 
symptoms  of,  472 
treatment  of,  480 
ngina  abdominalis,  460,  469 
cruris,  460,  468 
erysipelatous,  106 
in  influenza,  178 
Ludovici,  580 
pectoris,  458 

diagnosis  of,  460 
differentiation  of,  461 
etiology  of,  458 
patholo^  of,  458 
prognosis  of,  461 
symptoms  of,  459 
treatment  of,  461 
phlegmonosa,  583 
syphilitic,  270 
in  typhoid  fever,  30 
ulceromembranosa,  583 
Vincent's,  583 
ngioneurotic  crisis,  differentiation   of, 
from  gall-stones,  733 
hsematuria,  802 
oedema,  1236 
ngiosclerasis,  463 
nguillula  int^stinalis,  1274 
nkylosis,  rheumatic,  193 
nkylostoma  duodenale,  1269 
norexia,  647 

in  tuberculosis,  335 
nosmia,  1146 
nthracosis  of  lungs,  522 
nthrax,  239 

bacteriology  of,  239 
differentiation     of,     from     tj^^hoid 

fever,  42 
etiology  of,  239 
external,  240 
81 


Anthrax,  external,  diagnosis  of,  241 
differentiation  of,  241 
prognosis  of,  241 
site  of,  240 
symptoms  of,  240 
treatment  of,  242 
internal,  242 

intestinal,  242 

diagnosis  of,  243 
symptoms  of,  242 
respiratory,  243 

symptoms  of,  243 
treatment  of,  244 
septicaemia,  244 
Antitoxin,  in  diphtheria,  172 

in  tetanus,  251 
Anuria,  renal  colic  causing,  819 

in  yellow  fever,  217 
Aorta,  aneurysm  of,  470 
arteriosclerosis  of,  468 
atheroma  of,  468 
dilatation  of,  intermittent,  482 
embolism  of,  483 
inflammation  of,  483 
rupture  of,  483 
syphilis  of,  278 
thrombosis  of,  484 
tuberculosis  of,  356 
Aortic  insufficiency,  401 
etiology  of,  401 
mechanism  of,  402 
physical  signs  of,  402 

auscultation,  404 
inspection,  402 
palpation,  403 
percussion,  403 
treatment  of,  423 
stenosis,  405 

diagnosis  of,  407 
differentiation  of,  407,  412 
etiology  of,  405 
mechanism  of,  406 
physical  signs  of,  406 

auscultation,  406 
inspection,  406 
palpation,  406 
percussion,  406 
symptoms  of,  406 
treatment  of,  423 
Aortitis,  acute,  483 
syphilitic,  278 
Apliasia,  amnestic,  950,  952 
auditory,  949,  952 
in  cerebral  embolism,  983,  988 
hemorrhage,  971,  988 
thrombosis,  986,  988 
conduction,  952 
differentiation  of,  952 
localization,  947,  948,  952 
motor,  948.  952 
sensory,  949,  952 
visual,  950,  952 
AphthsD  epizootica?,  375 
Aphthous  fever,  375 
stomatitis,  575 
Aplastic  ana>mia,  846 
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Apneumatosis  of  lunes,  524 
Apoplectiform   attacks    in    paretic   de- 
mentia, 1024 
bulbar  paralysis,  1033 
seizures,  in  multiple  sclerosis,  1106 
Apoplexy,  965 
cardiac,  449 
differentiation  of,  988 
fulminating.  969 
habitus,  965 
ingravescent,  969 
Appendicitis,  664 

actinomycotic,  258 
in  aged,  668 
bacteriology  of.  664 
in  children,  668 
complications  of,  abscess,  667 
chronic  changes,  668 
necrosis,  666 
peritonitis,  667 
ulceration,  666 
diagnosis  of.  668 
differentiation  of,  668 
from  gall-stones,  733 
from  pneumonia,  141 
etiology  of.  664 
larvata,  668 
pathology  of,  665,  666 
prognosis  of,  668 
symptoms  of,  665 
early,  665 
late,  666 
remote,  668 
treatment  of,  669 
tuberculous,  349 
typhoid.  32 
Appendix  venniformis,  cancer  of,  678 
foreign  bodies  in.  664 
inflammation  of,  664 
typhoid  ulcers  of,  31,  32 
Apiwtite,  clisturbance  of  sense  of.  647 
Aprosexia,  587 
Argyll-Robertson  pupil,  1 1 18 

in  paretic  dementia,  1024 
Argyria,  differentiation  of,   from  Addi- 
son's disease.  880 
Arrhythmia,  457 
Arsenical  poisoning,  1251 
Arterial  tension,   in   contracted  kidnev. 

781 
Arteries,  diseases  of.  403 

syphilitic  endarteritis  of,  277 
Arteritis.  483 

]>noumoc()coic.  148 
rheumatic,  196 
in  tyj)hoi(l  fever,  25 
Arteriocapillary  fibrosis.  403 
Arterioselerosis,  4iV^ 
diagnosis  of.  400 
(lilTen^ntiation    of,    from    syphilitic 

enciiirteritis.  285 
etiolofry  of.  403 
pathogenesis  of.  404 
pathoIojLry  of,  404 
prognosis  of.  409 
synij>ionis  of,  400 


Arteriosclerosis,  treatment  of,  470 

tuberculous,  311 
Artery  of  hemorrhage,  965 
Articular  rheumatism,  acute,  190 
Arthritis  deformans,  926 
diagnosis  of,  929 
differentiation  of,  929 

from   articular  infections. 

930 
from  chronic  fibrouis  rbeu* 

inatism,  930 
from  gout,  929 
from  hemophilic  arthritis. 

930 
from    sjrphilitic   arthritic, 

930 
from  syringomyelic  jointF, 

930 
from  tabetic  arthropathie. 

930 
from  tuberculous  arthriti-. 
929 
etioloK>'  of.  926 
jMithologj'  of,  927 
treatment  of.  930 
tyi>es  of,  927 

diffuse,  acute,  927 

chronic,  927 
Heberden  *s  node$,  9*J9 
juvenile,  929 
monarticular.  928 
partial,  928 
vertebral,  928 
divitum,  921 
pauperum,  921 
pneumococcic.  149 
rheumatic,  192 
in  tj^ihoid  fever,  29 
Arthropathies,  svringomvolic.  1111 

tabetic,  1119 
Ascaris  lumbricoidcs,  1204 
Ascites,  adij)ose,  705.  766 
in  cancer  of  liver,  712 
chylifonn.  700 
chylous,  705 
in  cirrhosis  of  liver,  097 
diagnosis  of,  700 
differentiation     of.     from    hfi^tic 
cirrhosis.  7<.>4 
from  ix'ri hepatitis,  7t>4 
from  peritoneal  cancer.  763. J*^ 
from    serous    perilouitl'?.  "6^' 

762,  763 
from    tul)erculous    i)eritoniii?. 
701,  702.  763 
etiologj'  of,  759 
in  heart  disease.  421 
in  pericarditis  adhesiva,  387 
symptoms  of,  759 
treatment  of,  705 
Aspergillus,  pseudotuberculosis.  3<>7  -t]- 
Associated  movementi*  in  apoplexy.  9«* 
Association,  centres  for,  947 
Astasia-a basin,  hysterical,  1188 
Asthma,  bronchial,  506 

diagnosis  of,  508 
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Uthma,  differentiation  of,  508 
f tiology  of,  506 
pathogenesis  of,  507 
prognosis  of,  509 
symptoms  of,  507 
treatment  of  paroxysm,  509 
of  tendency,  510 
cardiac,  509 
Millar's,  897 
thymic,  897 

periodic,    differentiation    of,    from 
whooping-cough,  185 
Lsthenia  in  tuberculosis,  335 
Lsthenic  bulbar  paralysis,  1032 
Ltaxia,  cerebellar,  960 
cortical,  946 
cms  lesion  causing,  957 
Friedreich's,  1135 
hereditary,  1135 
cerebellar,  1137 
diagnosis  of,  1137 
etiology  of,  1135 
pathoTo^of,  1136 
prognosis  of,  1137 
symptoms  of,  1136 
treatment  of,  1137 
pons  lesions  causing,  958 
m  tabes,  1116 
atelectasis  of  lungs,  acquired,  525 

congenital,  524 
itheroma,  463 

of  aorta,  468 
athetosis,  in  cerebral  infantile  paralysis, 
998 
posthemiplegic,  974,  975 
itony  of  stomach,  610 
itrophia  hepatis  fusca,  692 
itrophic  cirrhosis  of  liver,  695 
Ltrophy  of  brain,  1028 
of  heart,  441 
hemifacial,  1157 
of  liver,  acute  yellow,  692 
progressive  spinal,  1128 
of  stomach,  609 
of  testicles  in  mumps,  189 
Lura,  epileptic,  1202 
LUtumnal  fever,  19 


Iabinski's  sign,  972 
taccelli's  sign  in  pleurisy,  549 

in  pneumonia,  145 
(acilluria,  treatment  of,  55 

in  typhoid  fever,  37 
(acillus  aerogenes  encapsulatus,  390 
in  pneumothorax,  563 

anthracis,  239 

botulinus,  1251 

diphtheriae,  159 

dysenterise,  225 

Klebs-Loeffler,  159 

leprae,  304 

mallei,  244 

Oppler-Boas,  634,  635 


Bacillus  tetani,  247 
tuberculosis,  304 
typhosus,  17 
Bacteriffimia,  septic  affections,  131 
Balne's  cough,  588 
Bamberger's  sign  in  pericarditis,  383 
Banting  s  cure,  937 

Banti's  disease,  differentiation  of,  from 
portal  cirrhosis  of  liver, 

702 
from  pseudoleuksemia,  864 
Barlow's  disease,  872 

diagnosis  of,  873 
etiology  of,  872 
prognosis  of,  873 
symptoms  of,  872 
treatment  of,  873 
Basedow's  disease,  888 
Baths  in  tjrphoid  fever,  49 
Baume's  law,  295 
Becker's  sign,  890 
Bednar's  plaques,  574 
Bedsores  m  typhoid  fever,  24 
causes  of,  55 
treatment  of,  55 
Bence-Jones'  albumose,  801 
Beriberi,  236 

diagnosis  of,  238 
distribution  of,  236 
etiology  of,  236 
prognosis  of,  238 
symptoms  of,  237 
treatment  of,  238 
types  of,  238 
Beta-oxybutyric  acid,  908,  910 
Biemacki's  sign,  1117 
BUe,  flow  of,  651 

Bile-ducts,   obliteration   of,   congenital, 
741 
tumors  of,  742 
Bile-vessels,  diseases  of,  725 
Bilharzia  disease,  1275 
Biliary  cirrhosis  of  liver,  695,  704 

differentiation  of,  from 
portal,  705,  724 
colic,  730,  733 
Bilious  typhoid,  61 
Bilirubin,  test  for,  in  stools,  653 
Biot's  breathing.  1047 
Black  death,  219,  223 
smallpox,  71 

water  fever,  118,  121,  125 
Bladder,  tuberculosis  of,  352 
"Bleeders,"  874 
Blood,  diseases  of,  831 
in  pneumonia,  145 
pressure  in  typhoid  fever,  24 
typhoid,  bacilli  in,  27 
in  urine,  802 
Bloodvessels.  sy])hilis  of,  277 

tuberculosis  of,  356 
Bones,  syphilis  of,  292 

tuberculosis  of,  357 
Bothriocephalus  latus,  1261 
Botulism,  1251 
Boulimia,  648 


^^^^^128^^^^^^^^^^^^TyBE^^^^^^^^^^^^^M 

^^^H              BowelH,  intussiisceptiun  nf,  670 

Brain,  syphilis  of,  2SI                        V 

^^^^^^^               strangulation  oi^  li71 

differentiation  of,  frcni  pw^| 

^^^^^^L              stricture  of,  073 

'  '            1^ 

^^^^^^H                      diagnosis  of,  675 

froi                           ,l« 

^^^^^^B                       symptotna  of^  673 

tuberculosis  ul,  i;                        ^M 

^^^^^H                      treatment  of,  676 

tumor^^  of.  909                              ■ 

^^^^^^1              ill  t>i>bo)d  fever,  hemorrhage  from, 

^m 

^^^^H 

^^H 

^^^^^^T                             perforation  of.  34 

^H 

^^^^r                                              treatment  of,  53 

dit)  ere  1 1                         1 7^^^| 

^^^H              Brachial  neuritis,  1178 

^jS^H 

^^^B               Brachycardia,  456 

from    difvuic    um3^H 

^^^K              Bradycardia,  456 

1UU9                      ^M 

^^^^H                etiology  of «  456 

(mm     multipk    i«ki^l 

^^^^^^^P               prognosis  of,  457 

lUOd                        ■ 

^^^^^^"               treatment  of*  457 

from  urmmui.  1007      ■ 

^^^F              Brain,  abscess  of,  1013 

etiolog>'  of,  9f*9                   ■ 

^^^^^^^                         dingnosLi;  of,  1017 

loc.ili/  <tM.n  ..r    UKJl.  1003  ■ 

^^^^^^H                       differentiation  of.  10)7 

p;^'                                             ■ 

^^^^^^B                              from    extradiu-al    abscess. 

pn,                                           ■ 

^^^^H 

syiiii*f«>ni»  oL  lOUl               ■ 

^^^^^H                                       otitis,  1017 

treatment  of,  1009              ■ 

^^^^^^^H                              from     serous     meningitis, 

Brand  bath  in  typhoid  fevor,  49,  fiO  H 

^^^^^H 

Breasts,  chiancre  of,  204                    H 

^^^^^^H                               froui     sinas      thrombosifi, 

giunma  of,  294                             H 

^^^^B 

syphilis  of,  294                               ■ 

^^^^^^^K                              from  8upptjraiive  meningi- 

Breathing,  mettiTn-»rf.[u.^,ncT    :;j^     ■ 

^^^^^H 

Bremer's  test  of                              91**  ■ 

^^^^^^H                               from  tumor,  ltH>6 

Bright 's  disease                                   H 

^^^^H                      etioloey  of,  1013 
^^^^^H                       pathology  of,  1013 

Briquet's  s^Tidrome.  1190                  H 

Broadbent's  sign,  388                  ^^M 

^^^^^^^H                       prognasLs  of,  1019 

Brocage  convolution,  948           ^^^| 

^^^^^H                       symptoms  of.  1015 

Brodie's  joints.  1200                  ^^^| 

^^^^^^H                       treatment  of,  1019 

Bromatotox"            '.?'»I              ^|^H 

^^^^^^^B               iictiiiomycosis  of,  250 

Bromism,  ii                   ii>{i  of,  102^^^| 

^^^^^^^B               arteriuseleros)R  of,  468 

Bronchi,  dik.„...   ..    .1,  502         J|H 

^^^^^H                atrophy  of,  1028 

disc^iffCf  of,  495                      ^^H 

^^^^^H               eanc^r  of,  1001 

inflammation  of,  495           ^^^M 

^^^^^^^B               circulatory  diseases  of,  961 

foreign  bodies  in,  505          ^^^^ 

^^^^^^^H                              ansemiai  961 

stenosis  of,  504                    ^^^| 

^^^^^^H                              aneurysms!,  989 

cttone^s  in,  506                       ^^^M 

^^^^^H                                congestion,  962 

syphilis  of,  280                     ^^H 

^^^^^^1                                embolism,  979 

Bronchial  adenitis,  339               ^^H 

^^^^^^^H                                hemorrhage,  965 

asthma,  .'><I6                                   V 

^^^^^^^H                                hypera3mia,  962 
^^^^^^^^1                                 (Eciema,  964 

brc^thi^'"  '"  t.1,o,r;.v  549          ■ 

B 

^^^^^^B                                thrombosis  (arte rial).  985 

CQst^  ill                        :  42            H 

^^^^H               msts  of.  1001 
^^^^^^1               aegeneration  of,  1027 

glandf,  ami                  ,  S2^        H 

tubercij                 .  ;9       ^^B 

^^^^^^^1                       lacunar,  987 

stcno«$is,  505                         ^^^^ 

^^^^^^H               dilTuse  lobar  sclerosis  of,  997,  1028 

diiignosia  of.  505          ^^^^ 

^^^^^^^H                diseases  of,  941 

etiolog>'  of,  505            ^^^1 

^^^^^^H                       differentiation  of,  from  serous 

sympeornH  ol.  505        ^^^| 

^^^^^^H                          meningitis,  1055 

tp..tr....t  ..f.  506        ^^H 

^^^^H                glioma  of,  1000 

ulcers,                      '284)           ^^H 

^^^^^^B               gumma  of, 
^^^^^^^H                hemorrhage  of,  4*19 

Bronchiectn                                 ^^^H 

complication^?  of,  503         ^^^H 

^^^^^^H                        in  syphilid,  285 
^^^^^H               liypertropliy  of,  1028 
^^^^^^M               mttammation  of,  1010 

diagnosis  of,  503                 ^^^1 

different  tat  ion  of»  Irom  W^B^I^M 

lun^.  330                                ^M 

^^^^^^r               legions  of,  in  diphtheria,  167 

p.'t^                                        ^^^1 

^^^^^V                 localization  uf,  941 

503          ^^M 

^^^^^1                 sarcoma  of,  1000 

^^^H 

^^^H                 "softening''  of,  979,  985,  1020 

^^H 

^^^^^B                        chrimic, 

Bronei                                            ^^^| 

^^^^H                        syphilitic.  284 

etiology  ot,  4US           ^^^| 
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Bronchitis,  acute, symptoms  of,  496 
treatment  of,  497 
capillary,  518 
chronic,  498 

diagnosis  of,  499 
etiology  of,  498 
pathology  of,  498 
prognosis  of,  499 
symptoms  of,  498 
treatment  of,  499 
differentiation   of,    from   influenza, 

181 
fibrinous,  500 

diagnosis  of,  501 
etiology  of,  500 
prognosis  of,  501 
symptoms  of,  501 
treatment  of,  501 
in  heart  disease,  419 
in  influenza,  178 
mucinosa,  501 
pseudomembranacea,  501 
putrid,  499 

differentiation    of,    from    gan- 
grene of  lung,  530 
syphilitic,  280 
tuberculous,  311,  333 
in  typhoid  fever,  35 
in  whooping-cough,  184 
Bronchophony,  145 
Bronchopneumonia,  515 
bacteriology  of,  516 
diagnosis  of,  518 

di£ferentiation  of,  from  lobar  pneu- 
monia, 519 
from  tuberculosis,  519 
diphtheritic,  168 
etiology  of,  515 
in  influenza,  179 
issues  of,  518 
measles  as  cause  of,  99 
pathology  of,  516 
physicaifindings  of,  516 
prognosis  of,  518,  519 
symptoms  of,  516 
treatment  of,  prophylactic,  519 

symptomatic,  519 
types  of,  special,  capillary,  518 
disseminated,  518 
generalized,  518 
in  whooping-cough,  184 
Bronchorrhoea,  498 
Brown-S^quard's  paralysis,  1086 
prognosis  of,  1088 
symptoms  of,  1086 
Bryson's  sign,  890 
Bruit  d'  arain  in  pneumothorax,  564 
de  diable,  833 
de  pot  fel6,  326 
Bubonic  plague,  219 
Bulbar  paralysis,  apoplectiform,  1033 
asthenic,  1032 
clironic,  1029 

diagnosis  of,  1031 
etiology  of,  1029 
pathology  of,  1029 


Bulbar  paralysis,  chronic,  prognosis  of, 
1032 
symptoms  of,  1030 
treatment  of,  1032 
complicated,     by     progressive 
muscular  atrophy,  1031 
syringomyelia,  1111 
Bundle  of  His,  457 
Burr  bath  in  typhoid  fever,  49,  50 


Cat's  tongue,  scarlatinal,  88 
Cachexia  in  cancer  of  liver,  712 
lienalis,  860 
lymphatica,  860 
scorbutic,  870 
strumipriva,  895 
thyreopriva,  895 
Cachexie  pachydermique,  894 
Caecum,  tuberculosis  of,  349 
Caisson  paralysis,  1085 

etiology  of,  1085 
pathoTo^  of,  1085 
prognosLs  of,  1085 
treatment  of,  1086 
Calcium  calculus,  818 

chloride,  in  hemorrhages,  875 
Calculus,  calcium,  818 
cystin,  818 
of  lung,  320 
oxalate,  818 
of  pancreas,  747 
phosphatic,  818 
renal,  817 

in  gall-stones,  733 
of  ureter,  822 
uric  acid,  817 
xanthin,  818 
Cancer  of  appendix  vermiformis,    678 
of  brain,  1001 
of  gall-bladder,  741 

differentiation     of,      from 
gall-stones,  734,  735 
of  intestines,  677 
of  liver,  711 

differentiation  of,  from  biliary 
cirrhosis,  706,  724 
from  portal  cirrhosis,  701, 
702,  724 
primary,  711 
of  oesophagus,  595 
of  pancreas,  differentiation  of,  from 

gall-stones,  750 
of  j)eritoneum,  758 
of  rectum,  677,  679 
renal,  822 
of  stomach,  629 
of  thyroid  gland,  887 
of  vertebrae,  1075 
Cancrum  oris,  576 
Capsular  cirrhosis  of  liver,  695 
Caput  Medusae,  698 
Carbohydrates,  physiology  of,  903 
Carbuncle  in  plague,  221,  222 
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Carbuncle,    simple,    differentiation   of, 

from  antnrax,  241 
Cardiac  apople?^,  449 
asthma,  509 

insufficiency  of  stomach,  646 
spasm,  644 
Cardialgia,  647 
Cardiogmus,  451 
Cardiomegaly,  899 
Cardiopalmus,  451 
Oeudiospasm,  oesophagus,  593 
Caries  of  vertebrae,  1071 
Carphologia  in  typhoid  fever,  28 
Casts  in  pneumonia,  bronchial,  142 
fibrin,  142 
urinary,  769 

origin  of,  776 
significance  of,  776 
Catarrhal  diphtheria,  163 

stomatitis,  573 
Catarrhus  sestivus,  486 
Cauda  equina,  lesions  of,  1065 
Cellulitis,  differentiation  of,  from  ery- 
sipelas, 107 
Centrum  ovale,  localizing  symptoms,  951 
Cerebellar,  ataxia,  960 
causes  of,  960 
differentiation  of,  960 
vertigo,  960 
Cerebellum,  localizing  symptoms  of,  959 
Cerebral  embolism,  979 

diagnosis  of,  984 
differentiation  of,  from  cerebral 
hemorrhage,  988 
thrombosis,  988 
etiology  of,  979 
location  of,  982 
basilar,  984 
cerebral,  anterior,  983 

posterior,  983 
int4?rnal  carotid,  983 
Sylvian  artcr>',  982 
vertebral,  984 
imthology  of,  980 
I)rognosis  of,  984 
symptoms  of.  981 
treatment.  984 
hemorrhage,  965 
cerebellar,  977 
cortical,  970 
cms.  977 
diagnosis  of,  449 
of  coma,  975 
of  hemiplegia,  976 
of  location,  970 
differentiation,    from    cerebral 
embolism,  988 
from  certtbral  thrombosis, 
988 
etiology  of,  905 
locations  of.  900 
medulla.  977 
pathology  of,  905 
})()ns.  977 
prognosis  of,  977 
symptoms  of,  908,  975,  988 


Cerebral     hemorrhage,     treatment   of 
chronic  stage,  979 
of  insult,  978 
prophylaxis,  978 
of  reaction,  979 
ventricular,  976 
localization,  941 

centrum  ovale,  951 
cerebellum,  959 
cerebral  peduncle,  956 
corpora  quadrigemina,  955 
corpus  striatum,  954 
cms,  956 

frontal  cortex,  947 
internal  capsule,  951 
motor  cortex,  941 
occipital  cortex,  946 
optic  thalamus,  954 
parietal  cortex,  946 
pons,  957 

temporal  cortex,  947 
nerves,  syphilis  of,  282 
paralysis,  infantile,  994 

diplegic  form,  996 
hemiplegic  form,  995 
pneumonia,  152 
rheumatism,  194,  199 
thrombosis,  985 

diagnosis  of,  987 
differentiation  of,  from  ccrebnl 
embolism,  988 
hemorrhage,  988 
from  lacunar  degeneratioo, 
987 
etiology  of,  985 
localization  of,  basilar.  987 
cerebral  anterior.  987 

posterior,  987 
Sylvian  artery,  986 
vertebral,  98? 
patholo^  of,  985 
prognosis  of,  989 
symptoms  of,  985 
treatment  of,  989 
Cerebrasthenia,  1194 
Cerebritis.  1010 
Cerebrospinal  fever,  175 

memngitis.  epidemic,  ItMo 
I  Cervical  adenitLs,  338 
Cer\'ix,  syphilis  of,  291 
Chalicosis  of  lungs.  523 
Chancre.     See  Syphilis 
Chancroid,  200 
Charcot-Leyden  crj-stals.  ,V)8 
Charcot's  disease,  1126.  1119 
Cheese  poisoning.  1252 
Chiasm,  optic,  11 47 
Chicken-breast,  588 

rhachitic,  933 
Chickenpox,  81 

complications  of,  83 
diagnosis  of.  83 
differentiation  of,  83 
from  eczema,  83 
from  miliaria,  83 
from  pemphigus,  S3 
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Ohickenpox,    differentiation    of,     from 
smallpox,  74 
from  syphilis,  83 
etiology  of,  81 
sequels  of,  83 
symptoms  of,  81 
Chills,  in  typhoid  fever,  21,  24 
Chlorides,  absence  of,  in  pneumonic  urine, 

146 
Chloroma,  858 
Chlorosis,  831 

complications  of,  834 
course  of,  835 
diagnosis  of,  835 

dififerentiation  of,   from  pernicious 
ansemia,  845 
from  secondary  ansemia,  845 
etiology  (^,831 
prognosis  of ,  835 
symptoms  of,  832 
treatment  of,  836 
dietetic,  838 
iron,  836 
prophylactic,  836 
specific,  836 
Choked  disk,  in  brain  tumor,  1002, 1007, 

1008 
Cholaemia,  693,  699,  727 
Cholangitis,  catarrhal,  739,  741 
differentiation  of,  734,  735 

from  gall-stones,  734,  735 
suppurative,  739 
Cholecystitis,  738 

differentiation  of,  from  cancer,  734, 
735 
from  eall-stones,  734,  735 
etiology  of,  738 
following  typhoid  fever,  31 
prognosis  of,  739 
symptoms  of,  739 
treatment  of,  739 
Cholelithiasis.     See  Gall-stones,  728 
Cholera,  Asiatic,  207 

bacteriology  of,  207 
comma  bacillus,  207 
complications  of,  210 
diagnosis  of,  211 
dissemination  of,  207 
predisposition  to,  208 
prognosis  of,  212 
symptoms  of,  209 
treatment  of,  212 
infantum,  659 
nephritis,  771 
nostras,  211 
Cholerine,  211. 

Chondrodystrophia  foetalis,  894 
Chondroma  of  thyroid  gland,  887 
Chorea,  acute,  1211 

course  of,  1214 
diagnosis  of,  1214 
etiology  of,  1211 
patholo^  of,  1211 
prognosis  of,  1214 
symptoms  of,  1212 
treatment  of,  1216 


Chorea,  acute,  types  of,  1214 

in  cerebral  infantile  paralysis,  998 

chronic,  1215 

electric,  1216 

endocarditis  from,  397 

habit,  1215 

Huntindon's,  1215 

posthemiplegic,  974,  976 

rheumatic,  192,  199 
Choreiform  affections,  1210 
Choroidal  tubercles,  316,  1051 
Choroiditis,  syphilitic,  288 
Chyle  in  urine,  806 

vessels,  disease  of,  691,  765 
Chyliform  ascites,  766 

pleurisy,  553 
Chylothorax,  568 
Chylous  ascites,  765 
Chyluria,  806 

parasitic,  1272 
Chvostek's  sign,  1219 
Cirrhosis  of  liver,  695 

in  heart  disease,  421 
tuberculous,  311 

ventriculi,  609 
Cirsomphalos,  698 
Cladotnrix  asteroides,  259 
Claudication  intermiUente,  468 
Coccygodynia,  1232 
Colectasia,  682 
Colic,  biliary,  730 

lead,  differentiation  of,  from  gall- 
stones, 733 

mucous,  differentiation  of,  from  gall- 
stones, 733 

renal,  819,  821 

differentiation    of,    from    gall- 
stones, 733 
Colica  mucosa,  654 

etiology  of,  654 
symptoms  of,  654 
treatment  of,  654 

pictonum,  1247 
Colitis,  membranacea,  654 

mucosa,  654 
Collapse  in  pneumonia,  146 

in  typhoid  fever,  21,  25,  47 
Collar  of  Drawn  in  scarlatina,  90 
Colles'  law,  295 

Colon  bacillus.     See   Septic  Affections, 
130,  133 

dilatation  of,  682 

prolapse  of,  680,  681 
Coloptosis,  680 
Coma,  alcoholic,  975 

apoplectic,  975,  988 

cardiac,  975,  976 

diabetic,  910,  918,  976 

epileptic,  1203 

opium,  975 

in  pernicious  malaria,  124 

ura^mic,  976 

vigil  in  typhoid  fever,  28 
Comma  bacillus,  207 
Common  bile-duct,  gall-stones  in,  differ- 
entiation of,  750 


^^^^U^^^^^^^^^^TNDB^^^^^^^^^^^^^^ 

^H               C^ncato's  disease,  75S 

C/Of^ta  fluctuans  decima^  6^            ^^^^1 

^H              Concretio  pericardii,  387 

Courvoisier's  law,  732                        V^^l 

^H               Concussion  of  spinal  cord,  1088                   ' 

Cmckcd  pot  resotmnoc,  in  (iiicitinoa!i^^| 

^H                Congenital  lieiirt  disease,  4tiO 

144                                                                 M 

^H                        tuberciiloHiK.  3(J9 

Cmniotabr             '    t  \c,  932.  934              H 

^^^              Congestion  of  brain,  9Q2 

Cranium  [m                   9(X)                           ^M 

^^^H                  of  kidney,  791 

Crepitant  i a..  ,  .  ...                                   ^M 

^^^^H                 ot  liver,  arterial,  720 

di2>ea-se8  vvhert*  prweftt.  U5        ^^ 

^^^^^^^^                  pajssive,  721 

in  pneumonia,  M5               ^^^H 

^^^^^^H         of  lungi^,  acutc%  534 

Cretinism,  HW,i                                   ^^^H 

^^^^^^^r                  passive,  534 

diaji^no«ii:!»  of.  894                         ^^^^1 
etiology  of,  893                            ^^^H 

^^^^^^  Conjugate  deviati<»n,  958 

^^^^B                           in  upopiexy,,  970 

symptoms  of,  893                         ^^^H 

^^^^          Conjunctiva,  sypbilis  of,  287 

Crie  hi/dreficiph'tliipje,  104o                 ^^^H 

^H                 Constipation,  6^5 

Croup,  <lifTcrentiation  of,  fn>m  wlioopin|*^B 

^^^^H                  in  colics  mucosa,  treatment  of^  655 

CoUjt^h,   ISa                                                 ^H 

^^^H^                etiology  of,  085 

diphtherilic,  16.>                                  ^| 
fa  i^e,  491                                                ■ 

^^^^^^^          8yinptouis  of,  G85 

^^^^^^B         treatment  of,  cattmrticK,  688 

diiTeretit  tat  Kill  of,  from  wbocp'  ^M 

^^^^H                diet,  i^m 

iuji^-cough,  1S5                       ^M 

^^^^^^H                 enemata,  688 

Croupouii  enteritis^  655                            ^M 

^^^^^^H                 exercise^  687 

Crus,  localizing  svmptomi!*.  ^5<J              ^H 

^^^^^^^V                  niaKHu^e,  687 

Ci  .'           ■  .  780                                     ^^M 

^^^^^^^P                   posture.  (}H7 

(                   hareot't^vdru,  508         ^^^| 

^^^^^^■^          in  typhoid  k'\'vA\  treatment  of,  52 

Cm.,  V  ...  .  iuta,  213    "                         ^^H 

^^^^V         CoiLstitutio  lymplmiiea,  886 
^^^^H          Cron^titutional  diseases^  903 

Cyanosis  in  heart  diisease,  419               ^H 

tuberculoufi,  315                                  ^U 

^^^H           Consum|>tiL)n,  318 

with  jKilyc\^hfl?mia,  8$3                  ^| 

^^H          Contmeted  kidney,  775.  778,  784 

with  splonomeffttly,  ^^HS                   ^U 
Cv^cla^ster  sciirlatirialia,  84                         ^U 

^^^H          Contractures,  in  apoplexy^  973 

^^H                   hysterical,  1188 

Cvolnpleiria.  11. 5<)                                             ■ 

^^^^H          ConuB  meduIlarlH.  It^tons  of^  1064 

C  '                                  .  -1.  147                 ■ 

^^^^B                   steno.sii<,  4U5,  446 

^H 

^^^H                           in  syphilis,  277 

C>.^.,,              M.  K--  --i^'-^-s,73l          .^^H 

^^^^1          Cottvulsio[u^  ill  brain  tumor,  1002,  1007 

kidney,  ctiolo^^  of,  826            ^^^H 
Cyaticcrcus,  of  bram,  101)1               ^^^H 

^^^^^^           in  cerebrul  embolism,  983,  988 

^^^^^^^k                  hemorrhage,  970 

eellulosii^,  1259                            ^^H 

^^^^^1                   thrombosis,  987,  988 

Cy  s  1 1  n  rjU  c  u  1  us .  818                              3^^1 

^^^^^^B          epileptic,  1203 

1  Cystitis,  diffen?ati»tioQ  of,  frcun  fij3^^| 

^^^^^1          infantile,  1203 

ti8.  81 1                                            ■ 

^^^^^M                  etiolog}'  of,  1209 

in  typhoid  fever,  37                         ^U 

^^^^^^^H                  i^ymptom?^  of,  1210 

Cystosoma,  h^i^rnat^ibium,  1275              ^H 

^^^^^V                  treatnient  of,  1210 

CysU  of  brain.  lOOL                                  ^1 

^^^^H          Jacksouian,  1004,  liX»7 

of  liver.  714                                       ^H 

^^^^^^^m           in  typliuid  fever,  28 

1                   cehinoc<K»iis   711    7b*        ^_^H 

^^^^V                 in  whooping-cough,  184 

^^^H         Ooprostasi^s,  obstructin|§  bovveU  674 

^I^H' 

^^^^H          Cor  bovinum,  402,  439 

hydatid,  d                     ^oE,fwi*    ■ 

^^^H                  villosum,  378 

poHal  fit                  J 4 

^^^H         C'Ornea,  syphilid  of,  287 

^^^H         Corona rj^  disease,  arteritis,  447,  450 

^■i 

ofpuii                                                     ^^B 

^^^H                  atheroma,  447,  450 

^^^H 

^^^H          Corpora  oryznidea>  357 

^^^B 

^^^H                  quadrigemina,  localizing  symptoms, 

^^^^^B 

^^H 

Cytodiagnrjsia,  55  L                               ^^^^M 

^^^1         Corpulence.  936 

in  himbar  (>unctMre,  1053         ^^^H 

^^^H         Corpus  striatum,  localizing  symptoms, 

Cytorytes  vaecintir,  77                     ^^^1 

^^m 

variolti?,  64                                    ^^^H 

^^^H          CV)rrigan's  disease,  401 

^^^^H 

^^^H          Corset  liver,  72t) 

^^^^H 

^^^H          Cortex,  corcbraU  localization,  941 

^^M 

^^^^B          Coryza,  485 

^^^H                  dilTe  rent iat ion    of^    from    inllueii2ft| 

Damoiskau's  curve  in  plcmrisv,  5M_^^| 

^^H 

Dandy-fever*  205                               ^^H 

^^^1                  syphilitic,  297 

Deafness,  1164                                    ^^H 

^^^H                 in  typhoid  fever,  35 

eorlical.  947,  948                      ^^H 
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Degeneratio  reniim  polycystica,  826 
Degeneration  of  brain,  1027 
lacunar,  987 
of  kidneys,  amyloid,  793 

cystic,  826 
of  pyramidal  tracts,  967 
of  spinal  cord,  ascending.  1064 

descending.  1060,  1061 
of  spleen,  amyloid,  882 
of  suprarenal  glands,  881 
Delirium  cordis,  458 

in  fevers,  treatment  of,  54,  80 
tremens,  diagnosis  of,  1244 
etiology  of,  1244 
prognosis  of,  1244 
symptoms  of,  1244 
treatment  of,  1245 
Dementia  paralytica,  1020 
diagnosis  of,  1025 
differentiation  of,  from  alcohol- 
ism, 1026 
from  brain  sclerosis,  1025 

tumor,  1026 
from  bromism,  1026 
from  mania,  1026 
from     multiple     sclerosis, 

1025 
from  neurasthenia,  1026 
from  pachymeningitis, 

1026 
from  plumbism,  1026 
from  senile  dementia,  1025 
from  syphilis,  1025 
etiology  of,  1020 
pathogenesis  of,  1020 
patholo^  of,  1020 
prognosis  of,  1026 
symptoms  of,  general,  1021 
treatment  of,  1027 
paretic,  1020 
senile,  1026 
Dengue,  205 

complications  of,  206 
diagnosis  of,  206 
differentiation  of,  207 
from  acrodynia,  207 
from  influenza,  207 
etiology  of,  205 
prognosis  of,  206 
sequels  of,  206 
symptoms  of,  205 
treatment  of,  207 
Dermatitis,     differentiation     of,     from 

erysipelas,  107 
Demiatomyositis,  1238 
Dercum's  disease.  938 
Dextrocardia,  432 
Diahcte  bronz^,  702,  913 
Diabetes,  coma  from,  976 
decipiens,  908 
in  gall-stones.  733 
insipidus,  919 

cerebral  syphilis.  282 
diagnosis  of,  920 
etiology  of,  919 
prognosis  of,  920 


Diabetes  insipidus,  symptoms  of,  919 
treatment  of,  920 
mellitus,  903 

cerebral  syphilis,  282 
complications  of,  910 
amaurosis.  911 
arteries,  912 
blood,  912 
coma,  910 
cystitis,  913 
dyspnoea,  910 
heart,  912 
gangrene,.  914 

of  lungs,  912 
genital,  913 
infectious,  914 
intestines,  913 
liver,  913 
mental,  910 
neuralgia,  911 
neuritis,  911 
pregnancy,  913 
renal,  913 
retinitis,  911 
skin,  914 
stomach,  913 
tuberculosis  of  lungs,  912 
course  of,  914 
diagnosis  of,  915 
etiology  of,  904 
physiology  of,  903 
prognosis  of,  914 
symptoms  of,  glycosuria,  906 
tests  for,  906 
polydipsia,  910 
polypliagia,  910 
urine,  acetone,  909 
albuminuria,  908 
ammonium,  908 
beta-oxybutyric  acid, 

908 
constituents,  908 
diacetic  acid,  909 
pneumaturia,  910 
quantity,  906 
sugar,  906 
treatment  of,  complications,  918 
diet,  915 
general,  915,  917 
special,  916 
phosphatic,  807 
tuberculous,  311 
Diacetonc,  dia})etic,  909 
Diiimorrhysis,  961 

Diaphragmatic  hernia,  differentiation  of, 
from  pneumothorax,  566 
pleurisv,  553 
Diarrhcea,  648,  649,  684 
in  cholcni  Asiatica,  209 
etiologv  of,  684,  089 
infantile,  658 

cholera  infant mn,  659 
clironic  dyspepsia,  661 
etiology.  65S 
fonncntal,  659 
ileocolitis,  660 
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Diarrhcea,  infantile,  treatment  of  acute 
colitis,  663 
dyspepeia,  662 
enteritis,  663 
of  cholera  infantum,  663 
of  chronic  dyspepsia,  663 
dietetic,  661 
modified  feeding,  662 
in  pneumonia,  146 
treatment  of,  684 
in  typhoid  fever,  treatment  of,  52 
Diazo  reaction,  in  malaria,  120 
in  measles,  99 
in  pneiunonia,  147 
scarlatinal.  89 
in  tuberculosis,  336 
in  typhoid  fever,  37 
Dicrotic  pulse  in  typhoid  fever,  24 
Dietrs  crisis,  798 
Dietrich's  heart  stenosis,  405,  446 
Dilatation  of  aorta,  intermittent,  482 
of  bronchi,  502 
of  heart,  434 

differentiation    of,    from   peri- 
carditis, 385 
in  typhoid  fever,  25 
of  mesenteric  vessels,  691 
of  oesophagus,  593 
of  stomach,  acute,  610 
chronic,  611 
Diphtheria,  159 

bacteriolo^  of,  159 
complications  of,  166 
alimentary,  169 
glands,  169 
heart,  168 
nephritis,  168 
paralysis,  166 
respiratory,  168 
skin,  169 
course  of,  170 
diagnosis  of,  169 
differentiation  of,  170 

from  scarlatina,  87,  92 
from  tonsillitis,  585 
from  Vincent's  angina,  170 
dissemination  of,  161 
etiology  of.  159 

bacillus  diphtheria),  159 
Klebs-Lceuler  bacillus,  159 
localizations  of.  special,  164 
ear,  1()6 
eye.  16G 
genitalia.  166 
larynx,  165 
nose,  104 
skin.  166 
prognosis  of.  170 
sequelae  of,  106 
symptoms  of.  162 

classifications  of,  162 
special,  104 
treatment  of.  171 
general.  174 
Joc:il.  171 
prophylactic,  171 


Diphtheria,  treatment  of,  8erotheni)y, 
172 
symptomatic,  174 
types  of,  162 

catarrhal,  163 
chronic,  163 
general  infection,  163 
&tent,  163 
phaiyngitic,  163 
septic,  164 
simple,  163 
tonsiUitic,  163 
Diphtheritic  croup,  165 
enteritis,  655 
ophthalmia,  166 
otitis,  166 
vulvovaginitis,  166 
Diphtheroid,  159 
Diplegia,  in  cerebral  infantile  panlju, 


Diplococcus  intracellularis  meniDgitidis, 

1043,  1045 
Diplopia,  1152 
Dipsomania,  1241 
Disinfection,  by  formaldehyde,  79 
Dislocation  of  kidney,  795 

of  spine,  1070 
Disseminated  encephalomyelitis,  1095 

sclerosis,  1103 
Distoma  of  kidney,  829 
of  lung,  541 
pulmonale,  1275 
Distomiasis,  1275 
Dittrich's  mycotic  plugs,  499 
Diver's  paralysis,  1085 
Drachontiasis,  1273 
Dracunculua  medinensis,  1273 
Dropsy,  cardiac,  422,  427 
Drug  eruptions,  differentiation  of,  fnan 
measles,  101 
rashes,     differentiation     of,    from 
scarlatina,  92 
Driisenfieber,  371 
Dubini's  disease,  1216 
Duct,  common,  in  gall-stones,  731 

cystic,  in  gall-stones,  731 
Ductless  glancls,  diseases  of.  877 
Ductus  J^^talli,  patency,  431 
Duke's  disease,  103 
Dunbar's  serum,  487 
Duodenal  ulcer,   complications  of.  657 
etiology  of,  655 
diagnosis  of,  657 
differentiation  of,  from  round 

ulcer,  624 
Issues  of,  657 
syinptoms  of,  656 
treatment  of.  657 
Duroziez's  murmur,  405 
Dysacusis,  1164 
Dysarthria,  948,  958,  959 
Dysbasia  intermittens,  468 
Dysentery',  224 

classification  of.  225 
amoebic,  227 

complications  of,  229 
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Dysentery,  amoebic,  issues  of,  229 
liver  abscess  in,  708 
pathology  of,  229 
symptoms  of,  228 
treatment  of,  231 
indeterminate  types,  230 
catarrhal,  230 
croupous,  231 
gangrenous,  231 
parasitic,  231 
Shiga's  bacillary,  225 

complications  of,  227 
diagnosis  of,  227 
patholopr  of,  226 
prognosis  of,  227 
symptoms  of,  226 
treatment  of,  231 
Dyspepsia,  acute,  598 

in  children,  acute,  659 

chronic,  661 
intestinal,  648 
nervosa,  648 
Dysphagia  in  tuberculosis,  333 
Dyspncea  in  heart  disease,  420 
Kussmaul's,  in  diabetes,  910 
tuberculous,  315 


Ear,  syphilis  of,  290 

tuoerculosis  of,  354 
Ebstein's  cure,  937 
Echinococcus  disease,  1262 

of    liver,    differentiation    of,    from 
abscess,  724 
from  biliary  cirrhosis,  706, 
724 
multilocular,  716) 
unilocular,  714 
of  lungs,  540 
renal,  828 

of  thyroid  gland,  887 
Eclampsia  in  contracted  kidney,  782 

in  kidney  of  pregnancy,  771 
Eczema,  differentiation  of,  from  chicken- 
pox,  83 
from  erysipelas,  107 
of  tongue,  577 
Ehrlich's  diazo  reaction,  37 
Emaciation  in  tuberculosis,  334 
Embolism  of  aorta,  483 
of  brain,  979 
cerebral,  979 
of  kidneys,  792 
of  lungs,  535 

in  typhoid  fever,  36 
of  mesentery,  691 
of  spinal  cord,  1083 
of  spleen,  882 

in  valvular  heart  disease,  422 
Emphysema  of  lungs,  510 
Empyema,  551 

necessitatis,  552 
pulsans,  552 
pneumococcic,  147,  552 


Empyema,  streptococcic,  551 

m  typhoid  fever,  36 
Encephalitis,  1011 

acute  hemorrhagic,  1011 

ophthalmoplegic,  1011 
etiology  of,  1010 
in  influenza,  177 
pathology  of,  1011 
poliencephalitis,  1012 
inferior,  1012 
superior,  1012 
poliencephalomyelitis,  1012 
prognosis  of,  1012 
suppurative,  1013 
sypnilitic,  285 
treatment  of,  1013 
Encephalomalacia,  atheromatous,  .985 
embolic,  979 
sypliilitic,  284 
Encephalomyelitis,  disseminated,  1095 
Encephalopathia,  satumina,  1250 
Endarteritis  deformans,  463 

syphilitic,  285 
Endi&morrhysis,  962 
Endocarditis,  392 
acute,  392 

benign,  397 

diagnosis  of,  399 
etiology  of,  397 
localization  of,  398 
patholo^  of,  397 
prognosis  of,  399 
symptoms  of,  398 
treatment  of,  399 
malignant,  392 

diagnosis  of,  396 
etiology  of,  392 
patholo^  of,  392 
prognosis  of,  397 
symptoms  of,  394,  395 
treatment  of,  397 
types  of,  394 

bacteriological,  396 
septic,  395 
typhoidal,  394 
visceral,  395 
verrucose,  397 
chorea,  relations  of,  1211,  1213 
chronic,  400 

etiology  of,  400 
pathology  of,  400 
symptoms  of,  401 
diflferentiation  of,  from  pericarditic 
rub,  384 
from  typhoid  fever,  44,  45 
rheumatic,  194 
scarlatinal.  88 
sypliilitic.  277 
tuberculous,  334,  356 
in  tyj^lioid  fever,  25 
ulcerative,  pneumococcic,  148 
I  Endocardium,  aiseases  of,  392 
I  Endothelioma  of  spleen,  883 
j  Enemata,  nutrient.  625 
I  Englisli  sweats,  372 
t  Enstrongylus  of  kidney,  829 
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Enteralgia,  690 
Enteritis,  actinomycotic,  258 
acute,  649 
diagnosis  of,  650 
etiology  of,  649 
pathology  of,  649 
symptoms  of,  649 
treatment  of,  650 
chronic,  651 

patholo^  of,  651 
prognosis  of,  653 
symptoms  of,  652 
treatment  of,  653 
croupous,  655 
differentiation    of,     from    typhoid 

fever,  43 
diphtheritic,  655 
mucous,  654 
phlegmonous,  655 
Enterocolitis  in  children,  660 
Enterodynia,  690 
Enterokmase,  651 
Enteroliths,  674 
Enteroptosis,  680 
etiology  of,  600 
symptoms  of,  681 
treatment  of,  681 
Enterospasm,  689 
Enterostenosis,  673 
Ephemeral  fever,  371 
Epidemic  cerebrospinal  meningitis,  1045 
Epididymitis  in  mumps,  189 
Epilepsy,  1201 

in  cerebral  infantile  paralysis,  995, 

998 
convulsions  in  cerebral  syphilis,  284 
course  of,  1207 
diagnosis  of,  1205 
differentiation  of,  1205,  1206 
etiology  of,  1201 
Jacksonian,  944,  945.  1004.  1007 
differentiation  of,  1205 

from  organic  disease,  1007 
pathology  of,  1202 
prognosis  of,  1207 
symptoms  of,  1202 
treatment  of,  1207 
types  of,  1201 
Epileptiform  attacks  in  paretic  demen- 
tia, 1024 
Epistaxis.  etiology  of,  488 
in  influenza,  178 
treatment  of,  489 
in  typhoid  fever,  35 
Krb-(joldflain  syndrome.  1032 
Erb's  sign,  1219 
Ergotism,  1253 
EructatioiLS,  gastric,  644 
Er^^sipelas.  103 

bacteriolojry  of,  104 
conij)lications  of,  105 
iilimtmtary,  106 
oirnilatory.  106 
geiiito-uriiiary,  106 
nervous,  105 
respiratory,  106 


Erysipelas,  complications  of,  septic,  107 
course  of,  105 
as  curative  agent,  109 
diagnosis  of,  107 
differentiation  of,  107 
from  an^na,  107 
from  cellulitis,  107 
from  dermatitis,  107 
from  eczema,  107 
from  erysipeloid,  107 
from  erythema,  107 
from  lymphangitis,  107 
from  malignant  pustule,  107 
from  phlegmon,  107 
etiology  of,  104 

streptococcus  erysipelatoe,  104 
of  lar3mx,  106 
of  lungs,  106 
of  pharynx,  106,  107 
prognosis  of,  108 
recurrence  of,  108 
symptoms  of,  104 
chill,  104 
eruption,  104 
fever,  105 
incubation.  104 
treatment  of,  108 
general,  109 
local,  108 
mechanical,  108 
medicinal,  109 
prophylaxis,  108 
serotherapy,  109 
varieties  of,  lOS 
Erysipeloid,  107 

differentiation  of,    from    ervsipe- 
las,  107 
Erythema,  differentiation  of,  from  ery- 
sipelas, 107 
rheumatic,  192,  196 
visceral  crises  in.  867 
Erythromelalgia,  1235 
Exophthalmos,  goitrous,  8S9 
Extradural    abscess,    differentiation  of, 

from  brain  abscess,  1017 
Exudates,  character  of  fluid,  761,  762 
Eye,  syphilis  of,  287 


Facial  hemiatrophy,  1157 
I  hemihypertrophy,  1158 

I  paralysis,  1158 

I  Faciei  cholcrica,  209 
Fffices,  functional  examination  of,  tvTiJ 
Fallopian  tube**,  sj'philis  of.  292 

tuberculosis  of,  353 
Famine  fever,  53,  61 
Farcy,  245 

Fasciola  hepatica.  1276 
Fat  necrosis,  pancreatic,  743 

in  urine,  806 
Fatty  heart.  442 
liver,  717 
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Fatty  liver,   differentiation  of,  from  ab-  | 
scess,  724 
from  portal  cirrhosis,  701,  724 
Febricula,  371 
Febris  recurrens,  61 
Fehleissen's  streptococcus   erysipelatos, 

103 
Felons,  syringomyelic,  1111 
Fever-cake,  in  malaria,  119 
Fibrin  casts  in  pneumonia,  142 
Filaria  medinensis,  1273 

noctuma,  1272 
Fish  poisoning,  1252 
Fissures  of  lungs,  interlobar,  555 
Fistula  in  ano,  350 
Fistulae  in  gall-stones,  733 
Flint's  murmur,    404,  412 
Floating  liver,  719 

spleen,  884 
Fcetor  ex  ore,  differentiation  of,  530 
Folie  cardiaque,  458 
Food  poisoning,  1251 
Foot  and  mouth  disease,  375 
Forced  movements,  960 

postures,  960 
Formaldehyde  as  disinfectant,  79 
Forscheimer's  spots,  102 
Fourth  disease.  Duke's,  103 
Fracture  of  spine,  1068 
Frantzel's  rules,  iij  valvular  disease,  409 
Friction  rub,  pericarditic,  381,  382 

J)leuritic,  545,  548 
er's  bacillus,  137 
Friedreich's  ataxia,  1135 
change  of  note,  326 
tones,  405 
Fumigation,  formaldehyde,  79 
Funnel  breast,  oHS 


Galactotoxismus,  1252 
Gall-bladder,   cancer   of,    complications 
of,  742 
differentiation  of,  742 
from   gall-stones, 
734,  735 
etiology  of,  741 
pathology  of,  741 
symptoms  of,  741 
diseases  of,  725 

differential  table,  735 
in  gall-stones,  731 
inflammation  of,  738 
sarcoma  of,  741 
tumors  of,  741 

differentiation    of,    from 
gastric  cancer,  636 
stones,  728 

chemistry  of,  729 
complications     of,     ampulla 
Vateri,  732 
common  duct,  731 
cystic  duct,  731 
diabetes,  733 


Gall-stones,   complications  of,   fistulse, 
733 
gall-bladder,  731 
intestinal  obstruction,  732 
renal  calculus,  733 
diagnosis  of,  733,  734,  735 
differentiation  of,   from   acute 
pancreatitis,  745 
from  angioneurotic  crisis, 

733 
from  appendicitis,  733 
from  cancer  of  gall-bladder, 

734,  735 
from   cancer  of  pancreas, 

750 
from  cholangitis,  734,735 
from  cholecystitis,  734,  735 
from  gastralgia,  733 
from  gastric  ulcer,  657,  733 
from  lead  colic,  733 
from  mucous  colic,  733 
from  renal  colic,  733 
from  round  ulcer  of  stom- 
ach, 624 
from  syphilis,  733 
of  liver,  275 
from  tabes,  733 
etiology  of,  728 
following  typhoid  fever,  31 
frequency  of,  728,  729 
intestinal  obstruction    from, 

674,  676 
prognosis  of,  736 
properties  of,  729 
symptoms  of,  730 
treatment  of,  colic,  736 
medicinal,  736 
prevention,  736 
surgical,  736 
varieties  of,  729 
Gangrene,  diabetic,  914,  918 
of  lung,  528 

pneumonic,  149 
m  tuberculosis,  333 
in  typhoid  fever,  36 
spontaneous  symmetrical,  1235 
in  typhoid  fever,  24 
Gangrenous  stomatitis,  576 
Gastralgia,  647 

differentiation  of,  626 
from  gall-stones,  733 
Gastrectasia,  610 
Gastric  fever,  371 

ulcer,   complications   of,   duodenal, 
655.  656,  657 
differentiation    of,    from    duo- 
denal ulcer,  657 
from  gall-stones,  733 
Gastritis,  acute  diphtheritic,  601 
parasitic,  601 
phlegmonous,  600 
simple,  diagnosis  of,  599 
etiology  of,  598 
symptoms  of,  598 
treatment  of,  599 
toxic,  600 


^^f^  1294                                                                   ^^^^^^^^^H 

^^H           Oastntis,  atrophic,  631,  633 
^^^K^^             chronic,  diagnosis  of,  606 

Glissonian  cirrhosis  of  ljrer»  W           H 

Globidin,  teM<  for   801                            ■ 

^^^^^^                   etiology  of,  6UI 
^^^^^H                   pathoTo§;y  of,  GUI 

Globus,  l^v                  1187                        ■ 

Glomeruli                    ,  t^cai-latinal,  J9        H 

^^^^^H                   symptoms  of,  602 

Glossiti>),  artiii',  .tjH                             ^^^H 

^^^^^1                   treatment  of,  diet,  606 

de^.sicanH.  378                             ^^^H 

^^^^^^B                           lavage, 
^^^^H                           medicinal  608 

Glottis,  u?dem?*  '»f    «*»:<                    ^^^B 

in  ty 1                   r ,  35                 V 

^^^^^^H                            prevent  it  ive,  606 

spasm  of                    of,  1S5            ■ 

^^^^^H            differentiation  of,  from  cancer,  626 

differentmtiofj  of,  ft^>m  irboop-fl 

^^^^^^H                    from  gastralgia,  626 

ing-cough.  185               ^^B 

^^^^^^B                   from  ^astria  ulcer,  626 

Glycosuria,  903,  906                        ^^H 

^^^^^H                   from  hypercidorhydria,  626 

f^yphilitic,  277                           ^^H 

^^^^^H                     frotri  t\^>hiiiil  feveV,  43 

tedt«  for.  r   '  '                            ^^1 

^^^^^^H            pneumococcR\  149 

femi*                                    ^^H 

^^^^^PP            stenosing,  611 

phenv ^^H 

^^^^r    ^  •Qistrodynia,  647 

Goitre,  886                                      ^^1 

^^^V      *  Qltetro-enterostomy  in  i^astric  cancer,  637 

exophtltalmic,  fiSS,  890            ^^1 

^^^B                            in  gastric  ulcer,  629 

acute.  801                           ^^1 

^^^1           Gastroptosie,  680.    See  Entcroptoeia. 

course  of,  891                     ^^H 

^^^H           Gastrorrhav;ia,  637 

diagnoi^is  of,  KOI               ^^H 

^^^H           Gastrosticcorrhcea,  dia^iosjs  of,  643 

etiolog}'  of,  M8                ^^H 

^^^B           ^^     etiolo^'  of,  642 

/firwj^  fruJitr.  891                ^^M 

^^^H           fcT     prognosLM  of.  643 

progtia43i:3,  891                   ^^^| 

^^^H           "^    symptoms  of,  642 

sympt -  ^>»    H.H9            ^^H 

^^^H           ^'     trealmeiit  of,  643 

S90          ^H 

^^^B           GelatiD  Injections,  tetanus  from,  248 

SS9             ^^H 

^^^B            Genitalia,  s^-philis  of,  290 

cun»tuutjona1,  891           H 

^^^B           Genito-urinary  tract,  tuberculosis  of,  350 

tacbycanlja.  889              fl 

^^H            Genu  valgum,  rhuchitic,  936 

treatment  of,  clccthcttl,  802  H 

^^^1            Gerhardt'8  change  of  note,  326 

genend.  891                       ■ 

^^^H            German  measles,  102 

^^^H 

^^^H                            diiigno^i.s  of,  103 

.<^2^^H 

^^^^^-                      dilTert^ntiation  of,  103 

...„,,,^  892 ^ij 

^^^^^K                          from  Duke's  disease,  103 

Gonococcus.    8ee  tH*ptic  .ViTectioi)«,l3H 

^^^^^H  *                         from  mca^let),  100 

133                                                ■ 

^^^^^H                            from  scarlatina,  100 

1  ( J  cal  iza  t  i  ona ,  260,  26 1                     H 

^^^^1                  etiology*  of. 

Gonorrhceal  infect  if »tu  260               ^^H 

^^^^^H                    prognosis  of,  103 

arthr-'                                 ^^M 

^^^^^^H                    ^ymptom.'j  of,  102 

11.202     ^H 

^^^^^H                                                        U>3 

^^^B 

^^^^^^H 

^^H 

^^^^^^H                            incubation, 

^^^1 

^^^^^H                            prrHia>itii\M,  102 

^^^^1 

^^^^^r                            .stages^  102 

^^^1 

^                          treatiuiMit  of,  103 

^^^ 

^^H           Gentunv's  sign,  686 

,^^^H 

^^m           Gigantism,  000 

in  br.                           ^^^1 

^^H           Gingivitis,  scorbutic,  870 

in  ctK'                      '  ^^1 

^^m           Glanders,  244 

inioi'                          ^^H 
in  it\                               ^M 

^^^B                   course  of,  243 

^^m                    dviii!.....u.j    247 

'»'0  ^^H 

^^^B                   difT>                 ^  of,  from  anthrax,  241 

^^H 

^^H                                        nil^KJx,  76 

^^^H' 

^^^H                    etiology  uf«  244 
^^^K^^            pathology  of,  24o 

Vfxw^piK,  J6I            ^^H 

regtoual.  26(>                    ^^H 

^^^^^^K            Kymptoms  of,  245 

$cpticopy.i                         ^^H 

^^^^H                   farcy.  245 

Gout.  920                                         ^^1 

^^^^^■^ 

compr                                     ^^H 

^^^^^^^^^H 

pHtljulni:y  nl,  9'£!                            ^^H 

^^^^V 

pnjgiioH^    vf   924                       ^^H 

^^^V                    Irt^atmejit  of,  247 

»ymi                   rute,  921         ^^H 

^^^B           Glandular  fever,  371 

^H 

^^m          GHotna  of  brain,  1000 

treatmui^t  ul,  anite,  924         ^^H 
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Gout,  treatment  of,  acute,  alkalies,  925 

colchicum,  924 

diet,  925 

salicylates,  924 
chronic,  926 
Grftfe's,  von,  sign,  890 
Grain  poisoning,  1253 
Graphospasmus,  1221 
Graves'  disease,  888 
Greene's  sign  in  pleurisy,  545 
Grindelia,  509,  510 
Grippe.    See  Influenza,  175 
Grocco's  sign  in  pleurisy,  547 
Guinea- worm  disease,  1273 
Gumma.    See  Syphilis. 
Gums,  tuberculosis  of,  346 
Gutta  cadens,  566 


H 

Habitus  enteroptoticus,  680 
Hsematemesis,  diagnosis  of,  629,  636 

differentiation  of,  haemoptysis,  538 

etiology  of,  637 

in  gastric  cancer,  634,  632,  626 
ulcer,  620,  626 

in  portal  cirrhosis,  699 

symptoms  of,  638 

syphilitic,  272 

treatment  of,  628 

in  typhoid  fever,  30 
Hsematomyelia,  1083 
Hsematoporphyrinuria,  809 
Hsmatorrhachis,  1077 
Hematuria,  802 

angioneurotic,  802 

diwiosis  of,  803' 

enaemic,  1275 

etiology  of,  802 

renal  colic  causing,  819, -821 
tumor  causing,  823 

symptoms  of,  803 

treatment  of,  804 
Hsmochromatosis,  702 

etiology,  746 
Hemoglobinuria,  804 

epidemic,  804,  869 

etiology  of,  804 

in  malaria,  125 

nephritis  in,  771 

paroxysmal.  804 

symptoms  of,  804 

syphilitic,  276 

treatment  of,  805 
Hemopericardium,  391 

differentiation  of,  from  pericarditis, 
385 
Haemophilia,  873 

diagnosis  of,  875 

etiology  of,  874 

prognosis  of,  875 

renal,  874 

symptoms  of,  874 

treatment  of,  875 
H»mopto€,  537 


Haemoptysis,  320 

bronchiectasis  causing,  503 
cause  of  tuberculosis,  321 
endemic,  1275 
forms  of,  320,  321 
frequency  of,  320 
in  heart  disease,  419 
of  lungs,  537 

result  of  tuberculosis,  320 
symptoms  of,  321 
in  tuberculosis,  320 
Haemorrhoids,  683 
Hemothorax,  568 
"Half-moon"  space,  547 
Hanford's  tender  toes  in  typhoid  fever,  29 
Hanot's  disease,  704 
Hay  fever,  486 

etiology  of,  486 
symptoms  of,  486 
treatment  of,  487 
Haygarth's  nodosities,  928 
Head,  actinomvcosis  of,  257 
Headache,  in  brain  tumor,  1002,  1007, 
1008 
differentiation  of,  1228 
fevers,  treatment  of,  54,  80 
in  malaria,  121 
migraine,  1227 
sick,  1226,  1228 
in  tjrphoid  fever,  27 
Head's  maximal  points.  1230,  1232 
Hearing,  centre  for,  947 
Heart.    See  also  Myocardium 
aneurysm  of,  446 
arteriosclerosis  of,  468 
atrophy  of,  441 
block,  457 
dilatation  of,  434 
diagnosis  of,  436 
differentiation  of,  436 

from    encapsulated    pleu- 
risy, 437 
from  mediastinal  obesity, 

437 
from  pericarditis,  385 
from    pulmonary    consoli- 
dation, 436 
etiology  of,  434 
pathology  of,  434 
prognosis  of,  437 
signs  of  auricular  dilatation,  436 
of  left  ventricle  dilatation, 

435 
of   right   ventricle   dilata- 
tion, 436 
symptoms  of,  435 
treatment  of,  437 
in  typhoid  fever,  25 
disease  cells,  420 
congenital,  430 

aortic  atresia,  432 
dextrocardia,  432 
interauricular  defects,  430 
interventricular  defects, 

431 
patent  ductus  Botalli,  431 


^^^^^^^^^^^^^^^^^^^  INDEX     ^^^^^^^^^^^^H 

^^H          Heart    disease,    congenital,     persistent     Heart  Qiunniir                        •fJSteTloS    1 

^^^L                                         isthmus  aortte,  431                                                                     14               1 

^^^^^^                           prognosis  of,  433                                      functi<  nid.  ^SA                         J 

^^^^^H                           pulmonary  stenosis,  430 

diastolic.  405                  J 

^^^^^^B                           symptoms  of,  general,  433 

TT- '■--••■■   r,f,  451                                     ^^ 

^^^^^H                            tmnsposition     of     ves^^ek, 

on,  450                   ^H 

^^^H 

^m 

^^^^H                           treatment  of,  433 

^B 

^^^^^H                           tricusnicl  stenosis,  432                                                                        ^^H 

^^^^^H                           valvular  anomalies,  432 

I'ri^L^lU.ltilA  uf.  453                     ^^^1 

^^^^^H                   vadvular  combined  lesions,  417 

II.    of,  452                     ^^M 

^^^^^^B                                            diagnosis  of,  417 

urom^  fif,  452            ^^^| 

^^^^^B                                            prognosis  of,  418                            mont  uf,  453             ^^| 

^^^^^H                            course  of,  422 

^m 

^^^^^H                            prognofib  of,  422 

of  tipex  of,  388       ^^1 

^^^^^H                          signs  of.     See  individual 

^H 

^^^^^^H 

H 

^^^^^H                           symptoms  of,  4\H 

■ 

^^^^H 

trl.450             ^H 

^^^^^H                                    conHtitutional,  418 

of,  4m         ^H 

^^^^^H                                     emboli^HTiv,  422 

•tf.  450             ^H 

^^^^H                                  ^.•^Iro-intestinal,  420 

^^H 

^^^^^B                             kidney, 

thn>i;                                             ^H 

^M 

^^^^^^K 

Ro.r                                                                       ^M 

^^^^^^^^H 

V 

^^^^^^^^^H 

Mcal,  IIM^J 

^^^^^^^^H                           ref^piratory, 

Ifjiiuub  in,  rru.'^,  {^^i7                   ^^H 

^^^^^^H                           f^plcen,  421 

intornnl  capsule,  953        ^^H 

^^^^^^^H                  treatment 

'Hnu».  1»55         ^H 

^^^^^^^^H                          compeiij^ated    lesions,  1                                                           ^^^H 

^^^^^^1                                                                    Hvu,                          i*o2,  954.  nH^H 

^^^^^^H                          digitalij?, 

Ib-n                            L  1157              ^H 

^^^^^^^^^H 

^H 

^^^^^^^^B                          hygiene,  423 

Men.                                                   ^H 

^^^^^^^H                           Gert^l  methoil.  425 

^^^1 

^^^^^^^^^H                           purgative, 

^^1 

^^^^^^1 

^M 

^^^^^^H                          Schott 

^M 

^^^^^^^^^H                            i^ymptomatic,  427 

^^H 

^^^^^^^^^V                           uncompen.saled     le^ 

iTi  aiM»j[»i<  \\     \uo.  :»4  ^      '^f'    -^^^I^^H 

^^^^^^^H 

cerebrtil,  yl>3                                   ■ 

^^^^^^^^B                           venesection,  425 

♦  »tt.l  Wlll.TIl        *"lVi       <*V^L                                          fl 

^^^^F 

m       ■ 

^^^^^B                  Adams-Stokei«  syndrome  of,  443 

1                            ^^M 

^^^^^H                   diaftnosis  of,  443 

coUat<*riii.  ^7i                               ^^H 

^^^^^H                    etiology  of,  442 

rortind,  943                                  ^^H 

^^^^^H                   pat  hulujgy  of,  442 

^^M 

^^^^^H                   prognosis  of,  443 

^^M 

^^^^^H                   signs        443 

^^^B 

^^^^^H                  fiymptoms  of,  443 

iiUi,<»5d        ■ 

^^^^^H                   treatment  of,  444 

.......  1039         ^M 

^^^^^H            hypertropliy  of,  438 

Ilia,  147                    ^H 

^^^^^H                    diairnoM.s  of,  441 

^H 

^^^^H                   eliolDg>^  of.  439 

urn^iiue,  782                                ^^H 

^^^^^H                   in  intfT^rifial  nephritis^  7S0 

Hemorrhage   from    tioiivlir,   to   t|Hfl 

^^^H                                  vnf.  438 

ievtfir,  Zii                                 ^H 

^^^H 

of  bnun,  449.  mS                     ^M 

^^^^^^H                   M^iL-!    t<i    [eft    ventricle   h^'per* 

in  ftvphilis,  285                 ^^H 

^^^^H                                               140 

(n  eirrhmtii  of  liv^r,  009          ^^H 

^^^^^H                          of   rif^tit    ventricle   hy|)er- 

^^H 

^^^^H                               trophy, 

^^H 

^^^^H                  BymptoiUM  of,  440 

lit.  797  ^^M 

^^^^^H                   tn'dtmetit  of,  441 

^^^^^1 

^^^^^B          intermit  tenee  of^  438 

^^M 

^^^^H          iiritabtc,  4:i!# 

irum  ^uiucitj;!*-,  747                  ^^H 

■                          .  .   M 
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Homorrhage  of  spinal  cord,  1083 
of  thymus  gland,  897 
in  tuberculosis,  316 
in  whooping-cough,  184 
in  yellow  fever,  217 
Hemorrhagic  diseases,  866 

classification  of,  866 
haemophilia,  873 
infantile  scurvy,  872 
of  new-bom,  869 
purpura,  866 
scurvy,  870 
encephalitis,  acute,  1011 
erosions  of  stomach,  624 
pachymeningitis,  1040 
pleurisy,  553 
Henoch's  purpura,  868 
Hepar  adiposum,  717 
migrans,  719 
mobile,  719 
Hepatargia,  699,  693,  727 
Hepatic  fever,  intermittent,  732 
insufficiency,  727 
vein  cirrhosis  of  liver,  695 
vessels,  diseases  of,  723 
Hernia,  diaphragmatic,  672 

differentiation  of,  from  pneumo- 
thorax, 566 
external,  671 
internal,  671 
of  linea  alba,  624 
Herpes  in  malaria,  119 
in  pneumonia,  146 
in  tuberculosis,  317 
in  typhoid  fever,  24 
zoster,  1232 
Herpetic  fever,  371 
Hiccough,  1175 
Hippocratic  fingers,  336 

succussion,  566 
Hirschsprung's  disease,  682 
His'  bundle,  457 
Hodgkin's  disease,  860 
Horse-shoe  kidney,  795 
Hour-glass  stomach,  616 
Hunger,  disturbance  of,  sense  of,  647 
Huntingdon's  chorea,  1215 
Hutchinson's  mask,  1117 
teeth,  297 
triad,  287 
Hydatids,  1262 

cysts.    See  Liver,  Cysts  of. 
Hydrarthrosis,  intermittens,  1237 
Hydrencephalic  state,  660 
Hydrencephaloid,  962 
Hydrobilirubin,  test  for,  in  stools,  653 
Hydrocephalus,  acute,  1034 
chronic,  acquired,  1036 

diagnosis  of,  1036 
etiology  of,  1036 
symptoms  of,  1036 
treatment  of,  1037 
congenital,  1034 
course  of,  1036 
etiology  of,  1034 
pathology  of,  1035 
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Hydrocephalus,      chronic,      congenital, 

symptoms  of,  1035 
Hydrochinon  in  urine,  809 
Hydrochloric  acid,  action  of,  607 

tests  for,  in  stomach,  603,  604 
Hydromyelus,  1109 
Hydronephrosis,  814 

diagnosis  of,  815 

differentiation      of,      from     cystic 
kidney,  828 
from  ovarian  tumor,  816 
from  pyonephrosis,  815 

prognosis  of,  816 

symptoms  of,  814 

treatment  of,  816 
Hydropericardium,  391 

differentiation    of,     from    pericar- 
ditis, 384 
Hydroperitoneum,  759 
Hydrophobia,  252 

course  of,  254 

diagnosis  of,  255 

differentiation  of,  255 

etiology  of,  253 

incubation  in,  253 

patholo^  of,  254 

prognosis  of,  254,  255 

stages  of,  253 

symptoms  of,  253 

treatment  of,  255 
inoculation,  255 
late,  256 

primary  wound,  255 
prophylactic,  255 
Hydrops  articulorum  intermittens,  1237 

pericardii,  391 

renum  cysticus,  826 
Hydrorrhachis  interna,  1109 
Hydrotherapy,  in  pneumonia,  158 

in  typhoid  fever,  49 
Hydrothorax,  567 

diagnosis  of,  568 

differentiation  of,  from  pleurisy,  658 

etiology  of,  567 

symptoms  of,  568 
Hyperaciditas  hydrochlorica,  dtD 
Hyperacusis,  1164 
Hyperaemia  of  brain,  962 

of  spinal  cord,  1083 
Hyperffisthesia  of  stomach,  646 
Hyperchlorhydria,  diagnosis  of,  641 

differentiation  of,  626,  641 

etiology  of,  640 

in  gastric  ulcer,  621 

prognosis  of,  641 

symptoms  of,  640 

treatment  of,  627,  641 
Hyperdiamorrhysis,  962 
Hyperkinesis  cordis,  451 

gastric,  644 
Hypernephroma,  825 
Hyperorexia,  648 
Hjrperosmia,  1146 
Hyperostosis  cranii,  900 
Hypersecretion,  578 

gastric,  642 
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Hypertrophy  of  brain,  1028 
of  heart,  438 

arteriosclerotic,  467 
hemifacial,  1158 
of  lungs,  514 
of  pylorus,  636 
of  thymus  gland,  897 
of  thyroid  ^land,  886,  888 
Hypochlorhydna,  644 
Hypochondriasis,  1197 
Hypodermatoclysis,  212 
Hypophysis,  diseases  of,  898 
Hyposecretion,  gastric,  644 
Hypostasis  of  lun^s,  534 

in  typhoid  fever,  36 
Hysteria,  1184 

angina  pectoris,  461 
course  of,  1191 
diagnosis  of,  1191 

differentiation     of,     from     hydro- 
phobia, 255 
from  multiple  sclerosis,  1108 
from  myelitis,  1094 
from  serous  meningitis,  1055 
from  tetanus,  250 
from  whooping-cough,  185 
etiology  of,  1184 
ileus  in,  675 
prognosis  of,  1191 
stigmata,  1184 

hemiansesthesia,  1184 
sensory,  1184 
symptoms  of,  1184 
treatment  of,  1191 
Icing  liver,  758 
Icterus,  725 

acute  catarrhal,  etiology  of,  739 
prognosis  of,  740 
symptoms  of,  740 
treatment  of,  740 
febrile,  372 
in  cancer  of  liver,  712 
in  cirrhosis  of  liver,  700 
diagnosis  of,  728 

differentiation  of,  from  biliary  cir- 
rhosis of  liver,  706 
epidemic,  373 
etiology  of,  725 
gravis,  694 
hsematogenous,  725 
in  heart  disease,  421 
neonatorum,  725 
pneumonic.  149 
prognosis  of,  728 
symptoms  of,  726 
syphilitic,  275 
treatment  of,  728,  740 
in  typhoid  fever,  30 
urobilin.  725,  726 
Ichthyosis  of  tongue,  577 
Ichthyotoxisinus.  1252 
Idiocy,  amaurotic  family,  11,37 
Ileocolitis  in  children,  acute,  660 

dysenteric,  000 
Ileus,  dynamic,  ()75 
hysterical,  07.') 


Inoo6rdination.     See  Ataxia 
Indicanuria,  808 
Indurative  pneumonia,  520 
Infantile  con vuLsions,  1209 
diarrhoea,  658 
paralysis,  cerebral,  994 

diplegic  form,  996 
hemiplegic  form,  995 
Infantilism,  894 
Infarcts  of  kidney,  792,  818 

of  lun^,  535 
Inflammation  of  brain,  1010 
of  bronchi,  495 
of  meninges,  1041 
of  mesentery,  690 
of  pancreas,  acut«,  743 

chronic,  746 
of  spinal  cord,  1089 
of  thyroid  gland,  887 
Influenza,  175 

bacteriology  of,  176 
diagnosis  of,  181 
differentiation  of,  181 
from  bronchitis,  181 
from  coryza,  181 
from  dengue,  207 
from  measles,  101,  181 
from  meningitis,  181 
from  miliary  tubercula«»is,  ISl 
from  typhoid  fever,  iJsl 
etiology  of,  176 
prognosis  of,  181 
symptoms  of,  176 
alimentary,  180 
circulatory,  180 
classification  of,  176 
duration  of,  176 
fever,  177 
eenito-urinarj',  ISO 
joint,  180 
muscle,  180 
ner\'ous,  177 
respiratory,  178 
skin,  180 
types  of,  176 
treatment  of,  181 

catarrhal  symptoms,  182 
convalescence,  182 
heart  symptoms,  182 
nervous  symptoms,  182 
varieties  of,  175 
Infusions,  saline,  158 
Insane,  paralysis  of,  1020 
Insolation,  1254 
Insular  sclerosis,  1103 
Interlobar  pleurisy,  554 
Intermittent  limping,  468 
Internal  capsule,    localizing    sjTnptontf. 

951 
Interstitial  nephritis,  chronic,  777 
Intestinal  dyspepsia,  648 
obstruction,  670 
stenosis,  complications  of,  611 
Intestines,  amyloidosis  of,  272 
anthrax  of,  242 
arteriosclerosis  of,  469 
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Intestines,  cancer  of,  670 

complications  of,  679 
diagnosis  of,  679 
differentiation  of,  679 
etiology  of,  677 
pathology  of,  677 
symptoms  of,  678 
treatment  of,  679 
diseases  of,  648 

foreign  bodies  in,  forms  of,  674 
hemorrhage  of,  682 
diagnosis  of,  683 
etiology  of,  682 
symptoms  of,  682 
treatment  of,  683 
obstruction  of,  diagnosis  of,  675 
differentiation  of,   from  acute 

pancreatitis,  745 
foreign  bodies,  674 
^all-stones  causing,  732 
mtussusception,  670 
invagination,  670 
knots,  672 
strangulation,  671 
stricture,  673 
treatment  of,  medical,  676 

surgical,  677 
tumors,  674 
twists,  672 
volvulus,  672 
syphilis  of,  272 
typhoid  fever,  hemorrhage  from,  33 

perforation  of,  34 
tuberculosis  of,  347,  349 
tumors  of,  benign,  680 
cancer  of,  677 
sarcoma  of,  680 
ulceration  of,  655.  657 
syphilitic,  272 
in  tuberculosis,  335 
unemic,  783 
Intoxications,  1241 
Intracranial  aneurysm,  989 
Intubation  in  diphtheria,  175 
Intussasception  of  bowel,  670 
etiology  of,  670 
issues  of,  671 
pathology  of,  670 
varieties  of,  670 
Iridoplegia,  1151 
Iritis,  syphilitic,  288 
Ischialgia,  1181 
Isthmus  aorts,  persistent,  431 
Itching,  treatment  of,  740 


Jaboulay's  sign,  in  hour-glass  stomach, 

617 
Jacksonian  convulsions,  1004,  1007 
epilepsy,  causes  of,  944 
characteristics  of,  945 
differentiation  of,  1205 
Jaundice.    See  Icterus,  725 
acute  catarrhal,  739 


Jaundice,  acute  febrile,  372 

epidemic,  373 
Joffroy's  sign,  890 
Joints,  rheumatic,  192 

S3rphilis  of,  293 

tuoerculosis  of,  357 
Jungle  fever,  125 

pernicious  malaria,  125 
Justus  test,  in  syphilis,  268 


Kahler's  disease,  801 

Kakke,  236 

Keratitis,  syphilitic,  287 

Keratosis  of  tongue,  577 

Kemig's  sign,  1054 

Kidney,  anomalies  of,  794,  799 

Kidneys,  absent,  794 

amyloid  degeneration  of,  793 

differentiation  from  acute 
nephritis,  796,  797 
from  chronic  nephritiB, 

796,  797 
from    congested    kid- 
ney, 796,  797 
etioloey  of,  793 
pathology  of,  793 
symptoms  of,  793 
syphilitic,  276 
anomalies  of  secretion,  799 

of  structure,  794 
arteriosclerosis  of,  468 
ascending  infection  of,  778 
calculus  of,  817 
cancer  of.    See  Renal  Cancer 
congestion  of,  passive,  791 
diagnosis  of,  792 
differentiation  of,  796,  797 
etiology  of,  791 
pathology  of,  791 
svmptoms  of,  792 
contracted,  arteriosclerotic,  778,  784 
embolic,  778 
primary,  778 
secondary,  775 
cystic,  826 

diagnosis  of,  828 
etiology  of,  826 
pathogenesis  of,  827 
pathology  of,  827 
symptoms  of,  827 
treatment  of,  828 
degeneration  of,  cystic,  826 
diseases  of,  767 
dislocation  of,  acquired,  795 

congenital,  795 
distoma  of,  829 
echinococcus  of.    See  Renal  Echino- 

coccus 
embolism  of,  792 
enstrongylus  of,  829 
floating,  795 
liorse-shoe,  795 
infarction  of,  792 
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^^^K         Kidneys,  infarction  of,  pigment ,  S18 

Laryngitis,  chronic  oatarfblU  «CfaB^H 

^^^^H 

of.  492                     ^^B 

^^^^^H         largo,  red,  775 

sj-niptoms  of,  492            ^M 

^^^^^H                  variegated,  77o 

tn-tfTtn-nt  ,if  492        ^^H 

^^^^^H 

hyper  r                                       ^^H 

^^^^^H          malformations  of,  794 

pachy  L                                   ^^^H 

^^^^^H          movable,  79."} 

tuberobti,  492                       ^^^| 

^^^^^H^                  complications  of,  798 

diphtheritic,  165                        ^^H 

^^^^^^K                 diagnosis  of,  799 

in  inliuenza,  178                        ^^^H 

^^^^^^H                 cliolojE^y  of,  795 

rheumatic,  192,  197                  ^^^| 

^^^^^^H                 prop^no^iM  of,  799 

stridulous,  491                            ^^^H 

^^^^^^^B                  fiymi»tom3  of,  795 

syphilitic,  279                            ^^H 

^^^^^^H                                           799 

Larynx,  diseases  of,  489                  ^^^^ 

^^^^^^1         of  pregnancy,  eclampsia  in,  771 
^^^^^^^B          rudimentary,  794 

diiTerentiation  of,  from  whoof* 

ing-cougii,  185                       ^^ 

^^^^^^H         fiaFOomiL  of.  825 

eryaip>ela«  of,  106                             ^ 

^^^^^^1         stone 

a?dema  of,  493                                  ^M 

^^^^^^H          supemnmerary,  794 

paralysis  of.  1  lihS,  1 169,  1170        ■ 

^^^^^^P          syphilis        277 
^^^^^^"           tuberculosis  of,  351 

perichondritis  of.  493                      ^M 

symptoms  of,  494              ^^^H 

^^H          Klebs-LoefHer  baciUuH,  159 

treatment  of,  494              ^^H 

^^H          Kopf tetanus,  250 

syphilis  of,  279                           ^^H 
tuberculosis  of,  354                   ^^^H 

^^^H          Koplik'a  spots,  97 

^^^H           KreatotoxiamuB,  1251 

tumors  of,  494                            ^^^| 

^^^H           Kussmaiil^s  breathing,  910 

iilaenitions  of,  494                   ^^H 

^^^K^^  Kyphosis,  rliachitic,  933 

Lafi^y»%  sign,  193,  1182                ^^M 

Lathjmsm,  1254                                 ^^H 

Lead  colic,  diiTerentiation  of,  fnmi  ffOfl 

^^^^ 

stones,  733                              ^hH 

poisoning,  acute,  1248             ^^^M 

^^^H          LABiDGLosaoPHARYNGEiU,    paraly&ts, 

chronic,  1248                      ^^^H 

^^H 

Leontiasis  ossea,  900                        ^^^| 

^^^^B           Lactosuria,  905 

Leprosy,  306                                      ^^^^| 

^^^V          Lachr^'^mal  glands^  symmetrical  hyper- 

bacteriology  of,  367                 ^^^^| 

^^H               trophy  of,  580 

course  of,  370                            ^^^H 

^^^H           Ltactic  acid  in  gastric  cancer,  533 

diagnosis  of,  370                        ^TB 

^^^H                                           etiology  of,  634 

differentiation    of,    from    iVtillflH 

^^H                                            teatH  fur,  634 

myelia,  1112                         ^^^1 

^^^^B                           in  infantile  dyspepsia,  663 
^^^B           Lacunar  degoneratiom^a  of  brain,  987 

distribution  of,  366                    ^^^H 

patholog^'^  of,  368                     ^^^H 

^^^H           Laennec's  cirrhosis  of  liv^er,  695 

progno^i.^  of,  370                       ^^^H 

^^^^1           La  Grippe,  175.     See  Inflnenjta 

symptoms  of,  368                     ^^^| 

^^^H          Landry's  paralysis,  1102 

trexitment  of,  370                      ^^^| 

^^^K^^                    etiology  of,  1102 

Leptomeningitis,  1041                     ^^^H 

^^^^^L                   pathology  of,  1102 

chronic,  1056                             ^^H 

^^^^^^H                  prognosis  of,  11 03 

spinal,  1078                                 ^^^H 

^^^^^^^                   symptoms  of,  1103 

Leuk:                                                  ^^M 

^^^V         Langerhaos*  i^shinds,  746,  904 

>nof,B50                ^^M 

^^^B                           insufficioncy,  904 

l>i. .1.1.,...,  acute.  850              ^^^B 

^^^H           Laryngeal  gumma,  279 

diagnosis  of,  852             ^M 

^^^^^^            perichondritis,  279 

symptonaa  of,  851      ^^B 

^^^^^^L                  in  typhoid  fever^  35 

chronic.  852                        ^^^H 

^^^^^^P           stenosis,  279 

conr^c  of.  853            ^^^| 

^^^^^^            ulcers,  in  tjT>hoid  fever,  35 

'»■              -^854        ^™ 

^^^H           Lar}mgism us  s  t  ri d u  1  us .  11 69 

t             852          m 

^^^H          Laryngitis^  acute  catarrhal,  489 

SVIllJ^OTUS^  852             ^^^1 

^^^^H                                  diagno8ifi  of,  490 

myeloid.  KM,  857                      ^^1 

^^^^^^_                             etiology  of,  489 

»-'— --^  -f,  857       ^W 

^^^^^^H                          symptoms  of,  490 

^1 

^^^^^H                          treatment  of,  490 

'  f,  85S      ^^ 

^^^^^H                      children, 

prognoE^iN  of.  859               ^^^B 

^^^^^^^B                  fibrinous, 

symptoms  of,  854             ^^^B 

^^^^^^H 

treatment  of,  859              ^^H 

^^^^^^V                 submucous,  491 

Leukaniemia,  858                              ^^^| 

^^^^^^B                 suppurative,  491 

Leukooytha?mia,  850                          ^^B 

^^^^^^B         chronic  catarrhal,  492 

Leukocytosis  in  pneumonlfi,   146       ^| 
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Leukoi>enia  in  t\T>hoid  fever,  26 
Leukoplakia,  syphilitic,  271 

of  tongue,  577 
Leyden-Curschmann  spirals,  50S 
Lichen  scrofulosorum,  358 
Lien  mobile,  884 
Lientery,  650 

Life  assurance,  syphilis  and,  295 
Lingual  tonsil,  587 
Lips,  tuberculosis  of,  346 
Lipuria,  806 
Lithiasis,  747 

diagnosis  of,  747 
symptoms  of,  747 
Lithuria,  807 

Litten's   diaphragmatic    sign    in   pneu- 
monia, 143 
sign  in  tuberculosis,  324 
Little's  disease,  997 
Liver,  abscess  of,  707 
amoebic,  708 

diagnosis  of,  710 
dififerentiation  of,  710,  724 
from  gall-stones,  710 
from  sepsis,  44 
from   subphrenic   ab- 
scess, 710 
from  typhoid  fever,  44 
pathology  of,  708 
symptoms  of,  hepatic,  709 
icterus,  710 
rupture,  710 
septic,  709 
treatment  of,  711 
cholangitic,  708 

dififerentiation  of,  from  cancer, 
713,  724 
from  cirrhosis,  724 
from  echinococcus,  724 
from  fatty  liver,  724 
from  pleurisy,  559 
from  stasis,  724 
from  syphilis,  724 
from  tumors,  724 
etiology  of,  707 
pylephlebitic,  707 
septic,  707 
solitary,  708 
tropical,  708 
in  typhoid  fever,  31 
varieties  of,  707 
actinomycosis  of,  258 
amyloid,  275,  717 
diagnosis,  718 

differentiation  of,  from  cancer, 
713,  724 
from  portal  cirrhosis,  701, 
724 
etiology  of,  717 
pathology  of,  718 
symptoms  of,  718 
anomalies  of,  719 
atrophy  of,  acute  yellow,  692 
course  of,  694 
diagnosis  of,  694,  724 
differentiation  of,  694 


Liver,  atrophy  of,  acute  vollow,  etiology 
of.  692 
symptoms  of,  693 
treatment  of,  695 
cancer  of,  711 

diagnosis  of,  713 
differentiation  of,  713,  724 
from  abscess,  713,  724 
from  amyloid,  713,  724 
from  biliary  cirrhosis,  706, 

724 
from  corset  liver,  713 
from  hydatid.  713,  724 
from  portal  cirrhosis,  701, 

702,  724 
from  renal  tumors,  714 
from  stasis,  713,  724 
from  syphilis,  275,  713,  724 
primary,  711 
jsecondary,  711 
symptoms  of,  ascites,  712 
cachexia,  712 
icterus,  712 
liver,  712 
treatment,  714 
curhosis  of,  273,  695 
alcoholic,  695 
atrophic,  695 
biliary,  695,  704 

cliagnosis  of,  705 
differentiation  of,  705,  724 
fn)m  cancer,  706,  724 
from  echinococcun, 

706,  724 
from  icterus,  706 
from  ]:)ortal  cirrhosis, 
705,  724 
etiology  of,  704 
symptoms  of,  704 
digestive,  705 
ictenis,  704 
liver,  704,  705,  706 
nutrition,  705 
Hph^en,  705 
urine,  705 
treatment  of,  706 
capsular,  695 
cardio  tu}>ercijloHa,  336 
OlisKonian.  695 
Ilanot'H.  695,  7(H 
hepatic  vein,  695 
in  lioart  disease,  421 
LaeniK'c's,  695 
malarial,  120 
mixed,  695 
pigmentary,  702 

differentiation  of,   from 
j»ortal,  702 
portal,  695 

classification  of,  695 
complication  of,  699 
cardiac,  7CX) 
febrile.  700 
h;f  mat  ernes  i.H,  699 
hernorrhagfrfi,  f>99 
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Liver,  portal  cirrhosis,  complication  of, 
icterus,  700 
nephritis,  700 
peritonitis,  700 
pulmonary,  700 
course  of,  701 
diagnosis  of,  701 
differentiation  of,  701,  724 
from  abscess,  724 
from  amyloid,  701 ,  724 
from  Banti's  disease, 

702 
from  biliary  cirrhosis, 

705,  724 
from  cancer,  701,  702, 

724 
from  chronic  peritoni- 
tis, 702,  764 
from  fatty,  701,  724 
from     hydatid     cyst, 

724 
from  icterus,  701,  724 
from        perihepatitis, 

702,764 
from  pigmentary  cirr- 
hosis, 702 
from    pseudocirrhosis 

pericarditica,  702 
from   pylethrombosis, 

702 
from  stasis,  701,  702, 

724 
from     syphilis,     701, 
702,  724 
etiology  of,  696 
pathology  of,  696,  705 
prognosis  of,  701 
symptoms  of,  697 
clinical,  697 
general,  699 
liver,  697 
treatment  of,  medical,  703 
surgical,  703 
tuberculous,  311 
congestion  of,  arterial,  720 
passive,  421,  721 

differentiation  of,  722,  724 
etiology  of,  721 
pathology  of,  721 
symptoms  of,  721 
corset,  720 
cysts  of,  echinococcus,  714 

complications  of,  715 
diagnosis  of,  715 
differentiation  of,  715,  724 
multilocular,  716 
prognosis  of,  716 
rupture  of,  715 
symptoms  of,  714 
treatment  of,  716 
unilocular,  714 
hydatid,  differentiation  of,  from 

portal  cirrhosis,  724 
non-parasitic,  715 
diseases  of,  092 

differential  table  of,  724 


Liver,  enlai^ement  of,  differentiation  of, 
from  pleurisy,  559 
fatty.  717 

differentiation  of,  from  abscea, 
724 
from  portal  cirrhosis,  701, 
724 
etiolosy  of,  717 
pathotogy  of,  717 
symptoms  of,  717 
floating,  719 
flukes,  1276 
ffumma  of,  274 
large,  causes  of,  702 
lobulated,  274 

nut-meg,  in  heart  disease,  421 
perihepatitis,  273 
sarcoma  of,  711 
small,  causes  of,  701 
syphilis  of,  273 

differentiation  of,  from  ab6ceffi» 
724 
from  cancer,  713,  724 
from  portal  cirrhosis,  701, 
702,  724 
tuberculosis  of,  347,  336,  350 
tumors  of,  differentiation  of,  from 

abscess,  724 
wandering,  719 
Lock-jaw,  247 
Locomotor  ataxia,  1113 
LoefBer's  solution,  172 
Ludwig's  angina,  580 
Lues  venerea,  262 
Lmnbago,  1239 
Lumbar  puncture,  1052 
Lumpy-jaw,  257 
Lungs,  abscess  of,  526 

bacteriology  of,  526 
diagnosis  of,  527 
differentiation  of,  527 

from  gangrene,  530 
etiology  of,  526 
pathology  of,  526 
pneumonic,  149 
prognosis  of,  527 
symptoms  of,  526 
treatment  of.  527 
in  typhoid  fever.  36 
actinomycosis  of.  259 
anthracosis  of.  522 
anthrax  of,  243 
arteriosclerosis  of,  469 
atelectasis  of,  524 
acquired,  525 

etiolopr  of,  525 
pathology  of.  525 
symptoms  of,  525 
treatment  of,  525 
congenital,  524 

etiology  of,  524 
pathology  of,  524 
symptoms  of,  524 
treatment  of,  524 
calculi  of,  320 
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Lungs,    cavities   of,    differentiation  of, 
from  pleurisy,  559 
from  pneumothorax,  566 

signs  of,  326 
chalicosis  of,  523 
circulatory  affections  of,  534 
cirrhosis  of,  520 
congestion  of,  acute,  534 

passive,  534 

treatment  of,  535 

in  tjrphoid  fever,  36 
diseases  of,  510 
embolism  of,  535 

diagnosis  of,  536 

etioloey  of,  535 

pathology  of,  535 

symptoms  of,  535 

in  typhoid  fever,  36 
emphysema  of,  510 

(uagnosis  of,  513 

differentiation  of,  513 

etiology  of,  511 

interstitial,  513 

pathogenesis  of,  511 

patholo^  of,  511 

prognosis  of,  514 

symptoms  of,  513 

treatment  of,  514 
erysipelas  of,  106 
fever,  136 
flukes,  1275 
gangrene  of,  bacteriology  of,  528 

complications  of,  530 

course  of,  530 

diagnosis  of,  530 

differentiation  of,  530 

etiology  of,  528 

pathology  of,  528 

physical  signs  of,  530 

pneumonic,  149 

prognosis  of,  530 

symptoms  of,  530 

treatment  of,  531 

in  tuberculosis,  333 

in  typhoid  fever,  36 
haemoptysis,  537 

complications  of,  538 

course  of,  539 

diagnosis  of,  538 

etiology  of,  537 

prognosis  of,  539 

symptoms  of,  538 

treatment  of,  539 
hypertrophy  of,  514 

differentiation  of,  from  emphy- 
sema, 514 
hypostasis  of,  534 
induration  of,  pneumonic,  149 
infarct  of,  535 

diagnosis  of,  536 

etiology  of,  535 

pathology  of,  535 

symptoms  of,  535 
interlobar  fissures  of,  555    , 
oedema  of,  536 

etiology  of,  536 


Lungs,  cedema  of,  in  heart  disease,  420 
pathology  of,  536 
m  rheumatism,  197 
symptoms  of,  536 
treatment  of,  537 
parasites  of,  540 
distoma,  541 
echinococcus,  540 
diagnosis  of,  541 
prognosis  of,  541 
symptoms  of,  540 
treatment  of,  541 
senile,  513 
siderosis  of,  523 
stones,  320,  506 
S3rphilis  of,  280 
tuoerculosis  of,  318 
tumors  of,  531 
benign,  533 
cancer,  531 

etiology  of,  531 
symptoms  of,  532 

complications,  533 
compression,  532 
general,  532 
metastasis,  532 
physical  signs,  532 
sputum,  532 
differentiation  of,   from  pneu- 
monia, 153 
lymphosarcoma,  533 
sarcoma,  533 
Lupus,  358 

Lymph  glands,  tuberculosis  of,  337 
Lymphfiemia,  acute,  850 

chronic,  852 
Lymphangitis,   differentiation  of,   from 

erysipelas,  107 
Lymphatism,  886 
Lymphoma,  malignant,  860 
Lymphosarcomatosis,  differentiation  of, 

864 
Lyssa,  252 
Lyssophobia,  255 


M 


Maculse  tendinea?,  379 
Maidism,  1253 
Maladie  de  Roger,  431 

de  WoiUez,  534 
Malaria,  109 

cachexia  of,  122 
chronic,  122 
diagnosis  of,  125 
differentiation  of,  126 

from  other  febrile  diseases,  127 
from  sepsis,  126 
from  typhoid  fever,  44,  45 
etiology  of,  109 

Plasmodium,  110 

forms    of,    sestivo-autum- 
nal,  112 
half-moons,  112 
quartan,  110 
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Malaria,  Plasmodium  of,  forms  of,  tertian, 
111 
pernicious,  122 

etiology  of,  122 
forms  of,  124 
algid,  125 
alimentary,  125 
biliary,  125 
cerebral,  124 
comatose,  124 
convulsive,  125 
hsemoglobinuric,  125 
hemorrhagic,  125 
meningcar  124 
typhoid,  123 
prognosis  of,  127 
relapses  of,  122 

relation  of,  to  other  diseases,  122 
spontaneous  recovery  from,  127 
symptoms  of,  115 
articular,  121 
blood,  118 
circulatory,  119 
digestive.  120 
fever,  115 

cestivo-autumnal.  117 
intermittent,  117 
quartan.  115 
tertian,  116 
geni  to-urinary,  120 
muscular,  121 
nervous,  121 
respiratory,  119 
skin,  119 

special  senses,  121 
spleen,  118 
treatment  of,  127 
prophylaxic,  127 
specific.  127 
symptomatic,  128 
^fal  perforant  du  pied,  1120 
Mallein.  245 
Malta  fever,  233 

complications  of,  234 
course  of,  235 
diagnosis  of.  235 
etioiopy  of.  233 
prognosis  of.  235 
symptoms  of,  234 
treatment  of.  235 
types  of,  235 
Mamma,  syphilis  of,  294 
tuberculosis  of.  353 
Mania  a  potu,  1244 
Marriage  after  syphilis,  299 
Mastitis,  syi>hili*tic,  294 
Measles,  96 

clinical  course  of,  96 
diai^nosis  of,  101 
different  iat  ion  of,  100 

from  drug  eruptions,  101 
from  German  measles.  100 
from  influenza.  101.  181 
from  scarlatina,  100 
from  sepsis,  101 
from  smallpox.  67.  75 


Measles,  differentiation  of,  from  typhus 
fever,  60,  101 
from  variola,  101 
etiology  of,  96 

German.    See  German  Measlo 
prognosis  of,  101 
stages  of,  96 
symptoms  of,  96 
cardiac,  99 
digestive,  99 
eruption,  97 
fever,  98 

general  course.  96 
genito-urinary,  99 
glandular,  99 
nervous,  99 
respiratory,  98 
splenic,  99 
treatment  of,  101 

of  complications,  102 
hygienic,  101 
prophylactic,  101 
Meat  poisoning,  1251 
Mediastinal  hemorrhage,  571 
pleurisy,  554 
tumors,  569 

diagnosis  of.  570 
symptoms  of,  569 
treatment  of,  571 
Mediastinitis,  acute,  571 

chronic,  571 
Mediastino-pcricarditis.  387 
Mediastinum,  diseases  of,  569 
Megalogastria,  614 
Megalomania,  1022 
Melansemia,  in  malaria,  1  is 
Melanoderma,  877,  879 
Melanoglossia,  578 
Melanotrichia  lingua?,  578 
Melanuria,  713 
Melasma  suprarenale,  877 
M^nidre's  disease,  diagnosis  of,  1 10b 
etiology  of,  1165 
symptoms  of,  1165 
treatment  of,  1166 
Meninges,  cerebral,  diseases  of,  1037 
hemorrhage  into,  1040 
inflammation  of,  1041 
spinal,  diseases  of,  1076 

hemorrhage,  1076 
hypera>mia,  1076 
leptomeningitis,  1077 
pachymeningitis,  1077 
I  tumors  of,  1079 

differentiation       «>:'. 
from  syphilis.  28^ > 
pathology',  1079 
symptoms  of.  1070 
;  tuberculosis  of,  340 

'  Meningismus,  1055 
Meningitis,  1041 

bacteriology  of,  1043 
chronic.  1056 

differentiation  of,  from  influenza. 
181 
from  tj'phus  fever.  60 
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Meningitis,  epidemic  cerebrospinal,  1045 
bacteriology  of,   1045 
clinical  forms  of,  1049 
complications  of,  1049 
etiology  of,  1045 
pathology  of,  1046 
prognosis  of,  1049 
sequelae  of,  1049 
symptoms  of,  1046 
treatment  of,  1055 
pneumococcic,  148 
etiology  of,  1042 
in  influenza,  178 
serous,  1052 

diagnosis  of,  1052 
dififerentiation  of,  1054,  1055 
from  brain  abscess,  1017 

disease,  1055 
from  hysteria,  1055 
from  labyrinthitis,  1055 
from  typhoid  fever,  1055 
symptoms  oi,  1052 
suppurative,  1043 

diagnosis  of,  1052 
differentiation    of,    from    epi- 
demic, 1054 
from  brain  abscess,  1017, 

1018 
from  tuberculous,  1054 
pathology  of,  1043 
symptoms  of,  1044 
treatment  of,  1055 
syphilitic,  282 
tuberculous,  316,  1049 
diagnosis  of,  1052 
differentiation    of,    from    epi- 
demic, 1054 
from  suppurative,  1054 
from  syphilis,  283 
etioloey  of,  1049 
pathology  of,  1050 
symptoms  of,  1051 
treatment  of,  1055 
in  typhoid  fever,  28 
Meningococcus  intracellularis,  1043,1045 
Meralgia  paraesthetica,  1179 
Merycismus,  646 

Mesenteric  glands,  suppuration     of,     in 
typhoid  fever,  32 
tuberculosis  of,  340 
vessels,  dilatation  of,  691 
embolism  of,  691 
periarteritis  of,  691 
Mesenteritis,  690,  764,  763 
Mesentery,  diseases  of,  690 
embolism  of,  691 
hemorrhage  of,  691 
inflammation  of,  690 
suppuration  of,  691 
tumors  of,  691 
Metabolism,  diseases  of,  903 
Metatarsalgia,  1232 
Meteorism  in  typhoid  fever,  32 
Micrococcus  catarrhalis,  496 

melitensis,  233 
Microgastria,  617 


Micromania,  1023 
Micromegaly,  899 
Migraine,  1226 

diagnosis  of,  1228 
etiology  of,  1226 
ophthalmoplegic,  1151 
prognosis  of,  1227 
symptoms  of,  1226 
treatment  of,  1228 
Mikulicz's  disease,  580,  865 
Miliaria,  differentiation  of,  from'chicken- 
pox,  83 
in  pneumonia,  146 
in  typhoid  fever,  24 
Miliary  fever,  372 
tuberculosis,  313 

differentiation   of,    from    influ- 
enza, 181 
from  sepsis,  135 
from  typhoid  fever,  42,  44, 
45 
Milk  sickness,  374 

poisoning,  1252 
Millar's  asthma,  185,  897 
Mimetic  movements  of  expression,  954 
"  Mind  blindness,"  946,  947 

centres  for,  947 
Mitral  insufficiency,  407 

diagnosis  of,  409,  412 
etiology,  407 
mechanism  of,  407 
physical  signs  of,  408 
stenosis,  410 

diagnosis  of,  411 
differentiation  of,  412,  449 
etiology  of,  410 
mechanism  of,  410 
physical  signs  of,  410 
prognosis  of,  412 
treatment  of,  423 
Mdbius*  sign,  890 
Mogigraphia,  1221 
Mdfler's  disease,  872 
Monople^a,  in  cerebral  thrombosis,  986 
cortical,  943 

internal  capsule  lesion  in,  953 
Morbilli,  96 
Morbus  cseruleus,  433 
coxse  senilis,  928 
maculosus  neonatorum,  869 
Werihofii,  868 
Morphinism,  1246 
Morphinomania,  1246 
Morvan's  disease,  1111 
Mosquito,  conveyance  of  malaria  by,  114 

yellow  fever,  213 
Motor  insufficiency  of  stomach,  610 

tracts,  1058,  1060,  1061 
Mountain  fever,  374 
Mouth,  diseases  of,  573 
syphilis  of,  270 
washes,  574,  575,  576 
Movable  kidney,  795 

spleen,  884 
Mucin,  tests  for,  801 
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Mucous   colic,   differentiation   of,    from 

gall-stones,  733 
Mucus  casts,  of  bowel,  654 
Muguetf  575 
Multiple  neuritis,  1141 

sclerosis,  1103 
Mumps,  188 

complications  of,  189 
course  of,  189 
diagnosis  of,  190 
etiology  of,  188 
prognosis  of,  190 
sequels  of,  189 
symptoms  of,  188 
treatment  of,  190 
Muscles,  diseases  of,  1238 

sense,  in  cortex  lesions,  946 
syphUis  of,  293 
tuberculosis  of,  357 
in  t3rphoid  fever,  29 
Muscular  atrophy,  neuritic,  1131 
progressive  spinal,  1128 

diagnosis  of,  1130 
differentiation  of ,  1130 
etioloey  of,  1128 
pathoTo^  of,  1129 
prognosis  of,  1131 
symptoms  of,  1129 
treatment  of,  1131 
dystrophy,  1132 

diagnosis  of,  1134 
differentiation  of,  1135 
infantile  atrophic,  1133 
juvenile,  1134 
pseudohypertrophic,  1 132 
treatment  of,  1135 
Myalgia,  1239 
capitis,  1239 
rheumatic,  197 
Myasthenia,  gastric,  612 
gravis,  1032 

differentiation,     from     polien- 

cephalitis,  1012 
pseudoparalytica,  1032 
Myasthenic  reaction,  1032 
Mycosis  intestinalis,  242 
Mycotic  plugs,  499 
Mydriasis,  syphilitic,  289 
Myelasthenia,  1194 
Myelitis,  acute,  1089 

course  of,  1093 
diagnosis  of,  1093 
differentiation    of,    from    hys- 
teria, 1094 
disseminated,  1095 
etiology  of,  1089 
localization  of,  1092 
pathology  of,  1090 
prognosis  of,  1093 
symptoms  of.  1090 
transverse,  1095 
treatment  of,  1094 
annular,  1090 
chronic,  1095 
compression.  1071 
cortical,  Um) 


Myeloid  leuksBmia,  857 

Myeloma,    multiple,   differentiation  of. 

865 
Myelomalacia,  1083 
Myocarditis,  acute,  444 

circumscript,  445 
diasnosis  of,  445 
etiology  of,  444 
pathology  of.  444 
symptoms  of,  445 
treatment  of,  445 
chronic  fibrous,  446 

diagnosis  of,  448 
differentiation  of,  449 
etiology  of,  446 
pathogenesis  of,  447 
patholo^  of,  446 
prognosis  of,  449 
symptoms  ojf,  448 
treatment  of,  449 
in  diphtheria,  168 
rheumatic,  196 
segmentary,  445 
syphilitic,  277 
in  typhoid  fever,  25 
Myocarcfium,  diseases  of,  434 
fragmentation,  445 
myofibrosis,  446,  447 
myolysis,  446 
myomalacia  cordis,  447 
parasites  of.  451 
segmentation,  445 
tuberculosis,  356 
tumors  of,  451 
Myoclonia,  1216 

Myofibrosis,  myocardii.  446,  447 
Myoidema,  335 
Myolysis  in  diphtheria,  H>8 

myocardial,  446 
Myomalacia,  cordis,  447 
Myopathies,  progressivt*.  1 132 
Myositis,  1238 

ossificans,  1239 
rheumatic,  197 
syphilitic.  293 
!  Myotonia.  1222 
I  etiology  of,  1222 

symptoms  of,  1 222 
treatment  of,  1222 
Mytilotoxismus.  1252 
Myxoedema,  893 
of  adults,  894 
differentiated,    from    exophtlialniic 

goitre,  888 
operative,  895 
Myxoma  of  thyroid  gland,  S87 


N 

Nasal  chancre,  278 

feeding  in  typhoid  fever,  51 

gumma,  278 
Nasopharynx,  tuberculosis  of,  354 
Nauheim  baths  in  heart  disease,  437 
Neck,  actinomycosis  of,  257 
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^egri  bodies  in  hydrophobia,  254 
Nematodes,  diseases  caused  by,  1264 
Neoplasms  of  spleen,  883 
Nephritis,  acute,  767 
course  of,  772 
diagnosis  of,  770 
differentiation  of,  770,  796,  797 
from  amyloid  kidney,  796, 

797 
from  chronic,  796,  797 
from  congestion,  796,  797 
etiology  of,  767 
patholo^  of,  768 
prognosis  of,  771 
symptoms  of,  albuminuria,  769 
amemia,  770 
anasarca,  770 
casts,  769 
heart,  770 
hydrops,  770 
urine,  768 
treatment,  772 
types  of,  cholera,  771 
hsemoglobinuric,  771 
kidney  of  pregnancy,  771 
recurrent,  771 
chronic,  774 

interstitial,  777 

complications  of,  783 
diagnosis  of,  784 

of  cardiac  symptoms, 

784 
of  uraemia,  784 
of    urinary    findings, 
784 
differentiation     of,     from 
acute  nephritis,  796, 
797 
from  amyloid  kidney, 

796,  797 
from    chronic    paren- 
chymatous, 796, 797 
from    congested    kid- 
ney, 796,  797 
etiology  of,  778 
pathology  of,  778 
prognosis  of,  785 
symptoms  of,  779 

cardiovascular,  780 
digestive,  783 
hemorrhages,  783 
inflammations,  783 
oedema,  783 
retinitis,  781 
uraemia,  781 
urinary,  779 
treatment  of,  785 
parenchymatous,  774 

complications  of,  777 
death  in,  causes  of,  777 
diagnosis  of,  777 
differentiation     of,      from 
acute  nephritis  796, 
797 
from  amvloid  kidney, 
796.  797 


Nephritis,  chronic,  parenchymatous,  dif- 
•         ferentiation  of,  from 
congested     kidney, 
796,  797 
from  interstitial  neph- 
ritis, 796,  797 
etiology  of,  774 
pathoTopr  of,  774 
prognosis  of,  777 
symptoms  of,  775 
anaemia,  776 
cardiovascular,  777 
oedema,  776 
urinary  of,  776 
treatment  of,  785 
treatment  of,  bleeding,  790 
climate,  786 
diet,  786 
diuretics,  788 
heart  stimulants,  790 
incisions,  789 
lumbar  puncture,  790 
CEdema,  788 
rest,  785 
sweating,  788 
vasodilators,  790 
venesection,  790 
water,  788 
in  cirrhosis  of  liver,  700 
diphtheritic,  168 
in  malaria,  120 
in  pneumonia,  147 
suppurative,  809,  812 
scarlatinal,  89,  95 

treatment  of,  95 
syphilitic,  acute,  276 

chronic,  276 
tuberculous,  311 
typhoid,  37 
Nephrolithiasis,  817 
Nerves,  anterior  crural,  1179 
auditory,  paralysis  of,  1163 
brachial  plexus,  1178 
cerebral,  syphilis  of,  282,  289 
circumflex,  1176 
cranial,  diseases  of,  1146 
diseases  of,  1139 
eighth,  disease  of,  1163 
eleventh,  disease  of,  1172 
facial,  paralysis  of,  central,  1161 
peripheral,  1158 
spasm  ol,  1163 
fifth,  paralysis  of,  1 155 

spasm  of,  1157 
fourth,  diseases  of,  1149,  1151 
glossopharyngeal,  1166 
^hypoglossal,  diseases  of,  1174 
lumbar  plexus,  1179 
median,  1177 
musculospiral,  1176 
ninth,  1166 
obturator,  1179 
olfactory,  1146 
optic,  1146 
peroneal,  1180 
phrenic,  1174 
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Nerves,  popliteal,  1180 

posterior  thoracic,  1176 

recurrent  laryngeal,  paralysis  of  ,'476 

spasm  of,  477 
sacral  plexus,  1180 
sciatic,  1180 

seventh,  diseases  of,  1158 
sixth,  diseases  of,  1149,  1151 
spinal  accessory,  paralysis  of,  1172 
spasm  of,  1172 

diseases  of,  1174 
superior  gluteal,  1180 
suprascapular.  1176 
syphilis  of,  282,  286,  289 
tenth,  1167 

third,  diseases  of,  1149,  1151 
twelfth,  diseases  of,  1174 
ulnar,  1177 
vagus,  1167 
Nervous  fever,  27 
diseases,  941 
vomiting,  645 
Neuralgia,  1229 
diabetic,  911 
etiology  of,  1229 
in  influenza,  178 
in  malaria,  121 
symptoms  of,  1230 
treatment  of,  1233 
in  tuberculosis,  334 
varieties  of,  cervicobrachial,  1232 

cervico-occipital,  1231 

intercostal,  1232 

lumbar,  1232 

phrenic,  1231 

sacral,  1232 

trifacial,  1230 

visceral,  1232 
Neurasthenia,  1193 
course  of,  1197 
diagnosis  of,  1197 
dififerentiation     of,     from     paretic 

dementia,  1026 
etiology  of,  1193 
prognosis  of,  1197 
symptoms  of,  1194 

cardiac,  452 
treatment  of,  1194 
types  of,  1194 
Neuritis,  1139 

brachial,  1178 

diabetic,  911 

diagnosis  of,  1141 

in  diphtheria,  167 

etiology  of,  1139 

in  influenza,  178 

lead  poisoning  causing,  1249 

multiple,  1141 

diagnosis  of,  1144 

differentiation  of,  1144 

etiology  of,  1142 

pathology  of,  1142 

prognosis  of,  1143 

symptoms  of,  1142 
*    treatment  of,  1145 
optic,  1 147 


Neuritis,  pathology  of,  1139 

rheumatic,  199 

sciatic,  1181 

symptoms  of,  1139 

treatment  of,  1141 

in  tuberculosis,  334 

in  typhoid  fever,  29 
Neuroma,  1145 
Neurones,  1057 

motor,  1058 
Neuroses,  1184 

fatigue,  1221 

of  heart,  451 

occupation,  1221 

of  stomach,  639 

traumatic,  1199 

diagnosis  of,  1200 
etiology  of,  1199 
prognosis  of,  1201 
S3rmptoms  of,  1200 
treatment  of,  1201 

trophic,  1234 

in  typhoid  fever,  29 

vasomotor,  1234 
Nigrities  linguse,  578 
Nodes,  rheumatic,  196 
Noma  oris,  576 

in  typhoid  fever,  24 
Nose,  diseases  of,  485 

syphilis  of,  278 

tuberculosis  of,  354 
Nucleo-albumin,  t«sts  for,  801 
Nutmeg  liver  in  heart  disease,  421 
Nystagmus,  1154 

in  multiple  sclerosis,  1105 


Obesity,  936 

in  diabetes,  905 

etiology  of,  936 

symptoms  of,  936 

treatment  of,  937 
Ochronosis,  809 

Ocular  paralyses,  syphilitic,  289 
(Edema,  angioneurotic,  1236 

of  brain,  964 

cardiac,  422,  427 

of  glottis,  493 

in  typhoid  fever,  35 

hereditary,  1236 

of  larynx,  493 

of  lungs,  536 

in  heart  disease,  420 
in  rheumatism,  197 

in  whooping-cough,  184 
Oertel's  cure,  937 

treatment  of  heart   disease,  437 
(Esophagitis,  etiology  of,  589 

symptoms  of,  590 

treatment  of,  590 
Oi^sophagomalacia,  590 
CEsophagus,  cancer  of,  complications, 5^ 
diagnosis,  596 
etiology  of,  595 
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(Esophagus,  cancer  of,  pathology,  595 
symptoms,  596 
treatment,  596 
dilatation  of,  etiology  of,  593 
symptoms  of,  593 
treatment  of,  594 
diseases  of,  589 
diverticulum,  594 
hemorrhage  of,  597 
measurements  of,  592 
necrosis  of,  590 
pulsion-diverticulum,  594 
rupture  of,  597 
perforation  of,  597 
sounding  of,  592,  593 
stenosis  of,  590 
stricture  of,  diagnosis,  591 
etiology  of,  591 
physical  signs  of,  591 
prognosis  of,  592 
symptoms,  591 
treatment  of,  592 
syphilis  of,  271 
traction-diverticulum,  595 
tuberculosis  of,  347 
tumors  of,  benign,  596 
typhoid  ulceration  of,  31 
ulceration  of,  590 
varices  of,  699 
Oidium  albicans,  575 
Oligocardia,  456 
Oligochromaemia,  832 
Oligocythemia,  832 
Ophthalmia,  diphtheritic,  166 
Ophthalmoplegia,    progressive    nuclear, 
1153 
syphilitic,  289 
Ophthalmoplegic  encephalitis,  acute,  10 1 1 
Opisthorchis  siensis,  1276 
Opium,  coma  from,  975 
poisoning,  acute,  1245 
chronic,  1246 
Oppler-Boas  bacillus,  634,  635 
Optic  atrophy,  syphilitic,  289 
nerve,  1146 
neuritis,  syphilitic,  284 

in  typhoid  fever,  29 
thalamus,  localizing  symptoms,  954 
Orchitis,  in  mumps,  189 
sjrphilitic,  290 
in  typhoid  fever,  38 
Osteitis  deformans,  900 
Osteo-arthropathic  hypertrophianie,  503 

pneumonique,  900 
Osteo-arthropathy,  hypertrophic,  900 
Osteochondritis,  syphilitic,  297 
Osteomyelitis.  See  Septic  Affections,  133 

in  typhoid  fever,  29 
Otitis,  diphtheritic,  166 

media,  brain  abscess  from,  1014 
sinus  thrombosis  from,  991 
rheumatic,  192 
scarlatinal,  90,  94 
treatment  of,  94 
Ovarian   cyst,   differentiation  of,   from 
ascites,  760 


Ovarian  tumor,  differentiation  of,  from 

hydronephrosis,  816 
Ovary,  syphilis  of,  292 
Oxalate  calculus,  818 
Oxaluria,  808 
Oxyuris  vermicularis,  1266 


Pachymeningitis,    cervical     hypertro- 
phic 1077 
diagnosis  of,  1078 
pathology  of,  1077 
symptoms  of,  1078 
treatment  of,*  1078 
external,  1037 

hemorrhagic,  diagnosis  of,  1040 
differentiation  of,  1040 
etiology  of,  1038 
pathology  of,  1038 
prognosis  of,  1039 
symptoms  of,  1039 
treatment  of,  1040 
internal,  1037 
Paget's  disease,  900 
Pain,  centre  for,  947 
Palate,  tuberculosis  of,  347 
Palpitation  of  heart,  451 
Palsy,  shaking,  1223 
Pancreatic  cancer,  differentiation  of,  750 

symptoms,  749 
Pancreas,  calculi  of,  747 

cancer  of,  differentiation  of,  from 

gall-stones,  750 
cysts  of,  748 

diagnosis  of,  748 
etiology  of,  748 
pathology  of,  748 
symptoms  of,  748 
treatment  of,  749 
diseases  of,  743 
hemorrhage  from,  747 
inflammation  of,  acute,  743 

chronic,  746 
syphilis  of,  273 
tumors  of,  749 

differentiation  of,  750 

from  cancer  of  stomach,  636 
symptoms  of,  749 
treatment  of,  751 
Pancreatitis,  acute,  diagnosis  of,  745 
differentiation,  745 
etiology  of,  743 
gall-stones  in,  732 
prognosis  of,  745 
symptoms,  743 
treatment  of,  745 
chronic,  etiology  of,  746 
gall-stones  in,  732 
pathology  of,  746 
prognosis  of,  746 
symptoms  of,  746 
treatment  of,  747 
Paracolon  infection,  43 
PareHe  analgesique  avec  panarU,  1111 
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Para^onius  Westermanni,   1275 
Parkinson's  disease,  1223 
Piu^ysis.    See  Monoplegia,  Hemiplegia, 
Paraplegia 
agitans,  1223 

diagnosis  of,  1225 
differentiation  of,  from  multi- 
ple sclerosis,  1107 
etiology  of,  1223 
pathoTopr  of,  1223 
prognosis  of,  1225 
symptoms  of,  1223 
treatment  of,  1225 
anterior  crural,  1179 
of  auditory  nerve,  1163 
Bell's,  1158 
brachial  plexus,  1178 
Brown-Sequard's,  1086 
bulbar,  apoplectiform,  1033 
asthenic,  1032 
chronic,  1029 
caisson,  1085 
circumflex,  1176 
combined,  of  arm  nerves,  1178 
compression,  spinal,  1071 
conjugate,  957 
•cortical,  943 
diphtheritic,  166 
4iver's,  1085 
facial,  1158 

diagnosis  of,  1161 
etiology  of,  1158 
localization  of ,  1161 
pathology  of,  1159 
prognosis  of,  1162 
symptoms  of,  1159 
in  tetanus,  250 
treatment  of,  1162 
•of  fifth  nerve,  1155 
Gublers',  957 
hypoglossal,  1174 
infantile  cerebral,  994 
diplegic,  996 

dia^osis  of,  999 
etiology  of,  996 
pathology  of,  996 
symptoms  of,  997 
treatment  of,  999 
hemiplegic,  995 

diagnosis  of,  996 
etiology  of,  995 
symptoms  of,  995 
treatment  of,  999 
of  insane,  1020 
labioglossopharyngeal,  1029 
Landry's,  1102 
larj'ngeal,  1168 

1     recurrent,  1168,  1169 
lumbar  plexus,  1179 
in  malaria,  121 
median,  1177 
musculospiral.  1176 
obturator,  1179 
ocular.  1149 
oculomotor.  950,  959 
periodic  family,  1225 


Paralysis,  peroneal,  1180 

phremc,  1174 

popliteal,  1180 

posterior  thoracic,  1176 

pseudobulbar,  1031,  1034 

pseudo-,  syphilitic,  873 

sciatic,  1180 

spinal  accessory,  1172 

superior  gluteal,  1180 

suprascapular,  1176 

of  svmpathetic  nerves,  1154 

syphilitic,  284 

ulnar,  1177 

vagus,  1167 

of  vocal  cords,  1168 

Weber's,  956 
Paramyoclonus  multii^ex,  1216 
Paramyotonia,  ataxic,  1223 

congenital,  1222 
Paranephritis,  812 
Paraplegia  ataxic,  1137 

m  cerebral  infantile  paralysis,  998 

hysterical,  1094,  1188 

spastic  spinal,  1124 
Parapleuritis,  554 
Parasecretion,  gastric,  642 
Parasites,  diseases  due  to  animal,  1257 

of  heart,  451 

of  lungs,  540 
Parasitic  stomatitis,  575 
Parathyroid  glands,  896 
Paratyphoid  fever,  19,  43 

differentiation  of,  from  typtuxd 

fever,  43 
microorganisms  of,  43 
symptoms  of,  43 
Parenchymatous  nephritis,  chronic,  774 
Parorexia,  648 
Parosmia,  1146 
Parotitis,  acute,  579 

chronic,  580 

epidemic,  188 

post-operative,  190 

seconaaijr,  190 

in  typhoid  fever,  30 
Paroxysmal  hemoglobinuria,  804 
Parrot's  disease,  873 

ulcers,  575 
Pavor  noctumus,  588 
Peliosis  rheumatica,  867 
Pellagra,  1253 

differentiation   of,    from   Addison's 
disease,  880 
Pelvis,  rhachitic,  933 
Pemphigus,     differentiation     of,    from 

chickenpox,  83 
Penis,  syphilis  of,  290 
Pentosuria,  915 

Pepsin,  test  for  in  stomach,  605 
Peptone,  tests  for,  801 
Perforation,  intestinal,  in  typhoid  fever, 
34 
of  oesophagus,  597 
Periarteritis  of  mesenteric  vessels,  691 
nodosa,  483 
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Pericarditis,  377 
adhesive,  387 

diagnosis  of,  389 
prognosis  of,  389 
symptoms  or,  387 

cardiac  insufficiency,  387 
diastolic  collapse  of  veins 
388 
recoil,  388 
inspiratory    swelling    of 

veins,  389 
paradoxical  pulse,  388 
retraction  of  apex,  388 
of  chest  wall,  388 
treatment  of,  389 
differentiation  of,  from  pleurisy,  657 
effusive,  378 

course  of,  386 
diagnosis  of,  383 

character  of  exudate,  385 
dulness,  384 
friction  rub,  383 
pathology  of,  379 
physical  signs  of,  380 
prognosis  of,  386 
symptoms  of,  379 
treatment  of,  386 
etiology  of,  377 
externa,  379 
fibrinous,  378 

physical  findings  of,  378 
symptoms  of,  378 
pneumococcic,  148 
pseudocirrhosis  of  liver  in,  702 
rheumatic,  195 
scarlatinal,  88 
syphilitic,  277 
tuberculous,  334,  341 
in  typhoid  fever,  25 
Pericardium,  diseases  of,  377 

tuberculosis  of,  341 
Perichondritis,  laryngeal,    in    typhoid 
fever,  35 
of  larynx,  493 
Perihepatitis,  758 

differentiation  of,  from  ascites,  764 
from  cirrhosis  of  liver,  702,  764 
from  peritoneal  cancer,  764 
from    tuberculous    peritonitis, 
764 
Perinephric  abscess,  812 
diagnosis  of,  813 
etiology  of,  812 
symptoms  of,  813 
Perinephritis,  812 
Periostitis,  rheumatic,  197 
syphilitic,  292 
in  typhoid  fever,  29 
Peripheral  nerves,  diseases  of,  1139 
Peripleuritis,  554 
Perisplenitis,  883 
Peristaltic  unrest,  gastric,  644 
Peritoneum,  cancer  of,  758,  764 

differentiation  of,  from  ascites, 
764 
from  hepatic  cirrhosis,  764 


Peritoneum,  cancer  of,  differentiation  of , 
from    tuberculous   peri- 
tonitis, 764 
from  perihepatitis,  764 
diseases  of,  751 
tuberculosis  of,  341 
Peritonitis  in  cirrhosis  of  liver,  700 
diffuse,  acute,  751 

course  of,  753 
differentiation  of,  754 
diagnosis  of,  754 
etiology  of,  751 
perforative,  754 
pneumococcic,  754 
symptoms  of,  abdominal, 
752 
general,  753 
local,  752 
treatment  of,  755 
types  of,  753 
chronic,  755 

differentiation     of,     from 
portal  cirrhosis  of  liver, 
702,  764 
deforming,  755 
hemorrhagic,  chronic,  758 
localized,  756 

adhesive,  757 

perihepatitis,  758 
suppurative,  756 

pyopneumothorax,       sub- 

phrenicus,  756 
subphrenic  abscess,  756 
tuberculous,  336,  341 

differentiation  of,  from  ascites, 
762 
from  hepatic  cirrhosis,  762 
from  perihepatitis,  764 
from  peritoneal  cancer,  764 
typhoid  perforation,  causing,  34 
Peritonsillar  abscess,  586 
Perityplitis,  664 
PerleSf  asthma,  508 
Pernicious  ansemia,  839 

differentiation    of,    from    gas- 
tric cancer,  634,  635 
Pertussis,  182.    See  Whooping-cough. 
Pest,  219 

Pesticsemia  in  plague,  220 
Petechiae,  in  typhus  fever,  57 
Petit  mal,  1204 
Pharyngeal  tonsil,  587 
Pharyngitic  diphtheria,  163 
Pharyngitis,  acute,  581 
chronic,  582 
phlegmonous,  583 
ulcerative,  583 
Pharynx,  diseases  of,  581 
erysipelas  of,  106,  107 
tuberculosis  of,  347 
typhoid  ulcers  of,  31 
ulceration  of,  583 
Phenylhydrazin  test,  907 
,  Phlebitis,  pneumococcic,  148 
!  portal  vein,  722 

I  syphilitic,  278 


^^^1312        ^^^^^^^^^^INDE^^^^^^^^^^^^^^M 

^^^m         Phlegmon^      differentiatioD     of,  ^  from 

Pleurisy,  forms  of,  mwm,  551         ^^H 

^^^f             erysipelas,  107 

suppurative,  551                ^^^fl 

^              Phlegmonous  enteritis,  655 

in  influemca,  179                        ^^^B 

■                Pbloridzln  test,  780 

issues  of.  556                              ^^H 

^m               Phospk^te  catculuis,  S18 

pneumococcic,  147                       ^^^B 

^l               Phospliates  in  urine,  807 

physical  signs  of,  54^1                    ^^H 

^^^          Phospharic  calculus^  818 

aUHCUlt;tTr(M                       ^^H 

^^H          Phi)s|t|i:Lturia,  807 

diagno^i  t'  ,i  ■'  j:i  ■.  t^are,  ^Ai*  ■ 

^^^H          Phosphorus  {poisoning,  694 

in>Ti*-^r-t          ;.  i  I             ^^^B 

^^M          Pbtliisis,  303,  318 

^H 

^^^B                 aneiirysnial,  477 

^^M 

^^^H                  fibroid,  520 

pragnosin  of,  ^y                       ^^^B 

^^^1                  ventriculi,  609 

rheumatto,  197                          ^^H 

^^m         Pigcou-breast,  588 

symptoms  of,  550                      ^^^B 

^^^H          Pigmentary  cirrhosis  of  liver,  702 

treatment  of,  560                      ^^H 

^^^H         Pigmentation  of  oral  cavity  in  Addison's 
^^^H             aij$ea>^e,  H7Q 

aspiration,  .S61                     ^^^B 

in  tuberculosa  is,  333                    ^^^B 

^^^^^  Piles,  683 

in  typhoid  fever.  36                   ^^^B 

^^^^^B  Pityriasis,  tuberculous,  336 

Pleuritic  friction,  545,  548               ^^H 

^^^^^P  Plaoeuta,  fiyplulis  of,  291 

Pleurodynia,  1239                               ^^^| 

^         Plague.  219 

Pleuropericiirdi&l  friction,   drngp/aBMST^ 

^^^B                 diagnosis  of,  223 
^^H                etiology  of,  219 

3S4 

Pleuropneumonia,  136                            ^M 

^^^H                 prognoBis  of,  224 

Plumbism,  1247                                        ■ 

^^^m                symptoms  of,  220 

difTerentiation  of,  1020              ^^H 

^^H                 treatment  of,  224 

Pneumatosis  peritonei,  754              ^^^B 

^^^H         Plasmodium  malarim,  109 

Pneumaturia,  910                             ^^H 

^^^H          Pleura,  diseases  of,  542 

Pneumobaciltus,  137                          ^^^B 

^^^B                 tuberculosis  of,  341 

Pneumococcal  mia,  137                      ^^^B 

^^^B                  tumors  of,  569 

Pneumococcic  pbanr  ^               - !                   * 

^^H          Pleurisy,  542 

Pneumoeo<*cn».     8*^                 Aifectifiiis     , 

^^^B                 bacteriology  of,  543 

en^i                                                    ^m 

^^^H                 course  of,  555 

Pneui!                          146                         ■ 

^^^^B                cytodiagnosis  in»  551 
^^^H                diagnosis  of,  557 

PneuniuELi.ujii.'^ir?,  u^^                         ^^^^B 

etiology  of,  522                          ^^H 

patboToL'v  or   :»2'2                       ^^^B 

^^^^^^          differentiation  of,  557 

^^^^^^H                from  abscess  of  liver,  559 

sympt'                                          ^^^B 

^^^^^^^B                of  effusion,  55S 

^^^B 

^^^^^^H                from  enlargement  of  liveri  559 

Pneumomalucia,  529                         ^^^H 

^^^^^H                        of  spleen,  559 

Pneumonin,  136                                 ^^^B 

^^^^^^B                of  friction  rub,  557 

^^H 

^^^^^H                from  hydrothorax,  558 

b;                   V  of,  1315                       ^H 

^^^^^^H                from  lun^  cavities,  559 

^  -^iUU£i,    ir/<                 _^^H 

^^^^^^H                from  pericarditis,  557 

US,  136           ^^H 

^^^^^H                from  pneumonia,  153,  558 

oentrtij.  .      ,                                ^^^H 

^^^^^^B               from  pneumothorax,  665 

cerebmK  io2                                    ^B 

^^^^^H               from  ralefi,  557 

clinical  types  and  vnmtions  oS,  llS 

^^^^H               from  subphrenic  abscess,  559 

complications  of,  147                       H 

^^^^^B        empyema,  551 

abse«*ss  of  lung,  149                 ^| 

^^^^^H               necessitatis,  552 

alimentar>%  149                   ^^^B 

^^^^^H               pneumococcic,  552 

arteriti<i,  148                        ^^H 

^^^^^^B                 pulsans,  552 

^^H 

^^^^^H                streptococcic,  551 

m               ^^H 

^^^^^B         etiology  of, 

,  148                ^H 

^^^^^^H         forms  of,  551 

gangrene  of  lung,  119        ^^^B 

^^^^H                in  cyjdren.  554 

eastritis,  149                        ^^H 

^^^^H               chyliform,  553 

jcterus,  149                         ^^M 

^^^^^H               diaphragmatic,  553 

induration  of  long,  IW     ^^^B 

^^^^^^B               iibrmoiis»  551 

joint,  149                             ^^H 

^^^^^H               hemorrhaictc,  553 

lung,  149                            ^^M 

^^^^H 

'  4S                          ^^H 

^^^^H           "' 

148                  ^H 

^^^^B 

^m 

^^^^^^B               penpleuritia,  554 

^^H 

^^^^^f              purulent,  551 

thr                             i%14S         ^^B 

^^^^^^                putrid,  553 

crofised^  14^                                ^^B 
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i^neumonia,  death  mechanism  in,  147 
diagnosis  of,  151 

differentiation  of,  from  lung  tumor, 
153 

from  pleurisy,  152,  153 

from  tuberculous  pneumonia, 
153 

from  typhoid  fever,  42 
erysipelatous,  106 
etiology  of,  136 
frequency  of,  136 
hepatization  in,  gray,  143 

red,  143 
immunity  from,  137 
indurative,  520 

diagnosis  of,  522 

etiology  of,  520 

pathology  of,  521 

physical  findings  of,  521 

prognosis  of,  522 

symptoms  of,  521 

treatment  of,  522 
interstitial,  520 
Litten's  sign  in,  143 
lobar,  complications  of,  abscess  of 
lung,  520 
gangrene  of  lung,  528 
mduration  of  lung,  520 

differentiation  of,    from  bron- 
chopneumonia, 519 
from    pleurisy    with    effu- 
sion, 558 
from     tuberculous     pneu- 
monia, 327 

in  influenza,  179 

in  typhoid  fever,  36 

in  whooping-cough,  184 
massive,  150,  152 
migratory,  150 
pathology  of,  142 
physical  signs  of,  143 
pleurogenous,  521 
prognosis  of,  153 
rheumatic,  197 
"schluck,"  515 
secondary,  515 
symptoms  of,  138 

chill,  139 

circulatory,  145 

digestive,  146 

fever,  139 

lymph  glands,  146 

nervous,  147 

respiratory,  141 

skin,  146 

urine,  146 
syphilitic  interstitial,  281 
total,  150,  152 
treatment  of,  154 

diet,  155 

hygienic,  155 

prophylactic,  154 

serotherapy,  155 

symptomatic,  155 
white,  syphilitic,  280 
Pneumonitis,  136 
83 


I  Pneumopericardium,  390 
Pneumoperitoneum,  754 
I  Pneumorrhagia,  537 
I  Pneumothorax,  563 

diagnosis  of  type  of.  566 
I  differentiation  of,  566 

I  from  emphysema  of  lun>^,  514 

etiology  of,  563 
pathology  of,  563 
physical  signs  of.  564 
prognosis  of,  567 
I  symptoms  of,  564 

treatment  of,  567 
in  tuberculosis,  333 
Podagra.    See  Gout 
Pododynia,  1232 
Poisoning,  arsenical,  1251 
cheese,  1252 
fish,  1252 
food,  1251 
grain,  1253 
lead,  acute,  1248 
chronic,  1248 
milk,  1252 
opium,  acute,  1245 
chronic,  1246 
potato,  1254 
;  Poliencepnalitis,  inferior,  1012 

superior,  1012 
Poliencephalomyelitis,  1012 
Poliomyelitis,  acute,  in  adults,  1 101 
of  children,  1095 

diagnosis  of,  1099 
differentiation  of,  1099 
from  cerebral  palsies 

996,  1100 
from  multiple  neuritis, 

1099 
from    muscular    atro 
phy,  1099 
from  myelitis,  1100 
etiology  of,  1096 
pathology  of,  1096 
prognosis  of,  1100 
symptoms  of,  acute  stage, 
1097 
chronic  stage,  1099 
degenerative    stage, 

1098 
localization,  1098 
treatment  of,  1100 
chronic,  1101 
subacute,  1101 
I  Pollakiuria,  779 
!  PolysBsthesia,  tabetic,  1117 
j  Polyarthritis,  rheumatic,  192 
I  Polycardia,  454 

I  tolycythfiemia,  with  splenic  tumor,  885 
Polyglobulism,  885 
I  Polymyositis,  1238 
Polyneuritis  endemica,  236 
Polyorrhomenitis,  341 
Polyphagia,  648 
Polysarcia  adiposa,  936 
Polyuria  in  cerebral  syphilis,  282 
diabetic,  907,  919 
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Polyuria  in  malaria,  120 
in  typhoid  fever,  37 
Pons,  localizing  symptoms,  957 
Porencephalia,  997 
Portal  cirrhosis  of  liver,  695 
vein  phlebitis,  722 
thrombosis,  722 
Posthemorrhagic  anaemia,  acute,  847 

chronic,  849 
Postmortem  tubercles,  358 
Potato  poisoning,  1254 
Pott's  disease,  1071 
Pox,  262 

Pregnancy,  effect  of  syphilis  on,  291 
kidney  of,  771 
tuberculosis  and,  336 
Prison  fever,  55,  61 
Profeta's  law,  296 
Prosopalgia,  1230 
Prosoplegia,  1158 
Prostate,  tuberculosis  of,  353 
Prostitution,  regulation  of,  298 
Pseudodiphtheria,  159 
Pseudohydrophobia,  255 

differentiation  of,   from  hydropho- 
bia, 255 
Pseudoleuksemia,  860 
allied  affection,  863 
course  of,  862 
diagnosis  of,  863 
differentiation  of,  863 

from  anaemia  infantum  pseudo- 

leulcsemica,  863 
from  lymphosarcomatosis,  864 
from  multiple  myeloma,  865 
from    other    splenic    enlarge- 
ments, 864 
from  splenic  anaemia,  864 
from  tuberculous  adenitis,  863 
ctioh)gy  of,  860 
pathology  of.  861 
symptoms  of,  860 
blood,  861 
bone,  861 
fever,  862 
lymph  glands,  860 
skin,  862 
spleen,  801 
treatment  of.  865 
Pseudomeningitis,  1055 
Pseudoparalysis,  syphilitic,  873 
Pseudorheumatism,  201 
Pseudosclerosis  (multii)le),  1108 
Pseudotetanus,  250 
Pseudotuberculosis,  307,  332 
aspergillus,  307,  332 
I>rotozoan.  307 
streptothrix.  307,  332 
Psoriasis  of  tongue,  577 
Psychoses,  rheumatic,  199 
tuberculous.  Ml 
in  typiioid  fever.  28 
Ptosis,  ]!.")() 
Ptyalism.  578 

Puerperal  fever.     S(»e  Septic  .Vffections.  ' 
erysipelatous.  106,  108  ! 


Puerperal  fever,  lymphangitis,  135 

peritonitis,  134 

saprsemia,  134 

scarlatiniform  rashes  in,  84 

thrombophlebitis,  134 
Pulmonary  artery,  syphilis  of,  278 
distention  in  heart  disease,  420 
embolism,  in  typhoid  fever,  26 
ffumma,  280 

nypostasis  in  tynhoid  fever,  35 
infiltration,  syphilitic,  280 
insufficiency,  412 

etiology  of,  412 

mechanism  of,  413 

83rmptoms  of,  413 
stenosis,  413 

congenital,  430 

diaffnosis  of,  414 

etiology  of,  413,  430 

mechanism  of,  413 

signs  of,  413 
Pulsating  pleural  effusions,  552 
Pulse,  altemans,  458 
bigeminus,  419 
collapsing,  403 
liver,  positive,  415,  416 
"pistol,"  403 
Quincke's  capillary,  402 
venous,  negative.  416 

positive,  415 
"water-hammer,"  403 
Pulsus  paradoxus,  388 
Pupil,  reflexes  of,  1067 

Wernicke's    hemianopsic    niictioD. 
1149 
Purpura,  fulminans.  869 
hemorrhagica,  868 

diagnosis  of,  868 

etiology  of,  868 

prognosis  of,  869 

symptoms  of.  868 

treatment  of,  869 
Henoch's.  868 
renal,  802 
rheumatica,  867 

diagnosis  of.  867 

prognosis  of.  867 

symptoms  of.  867 

treatment  of.  868 
simplex,  866 
symptomatic,  866 
visceral  crises  in,  867 
Pus  in  urine,  805 
Pustule,  malignant,  240 

differentiation    of.    from    vt}- 
sipelas,  107 
Pyaemia,  129 
Pyelitis,  809 

comi)lications  of.  811 
diagnosis  of,  811 
differentiation  of.  811 
etiology  of.  809 
l)athoTogy  of,  810 
prognosis  of.  81 1 
symptoms  of.  SIO 
treatment  of,  STJ 
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Pyelitis,  in  typhoid  fever,  37 
I^knocardia,  454 
Pylephlebitis,  722 

diagnosis  of,  723 

etiology  of,  722 

suppurative,  723 

symptoms  of,  723 

treatment  of,  723 
Pylethrombosis,  722 

differentiation    of,    from    cirrhosis 
of  liver,  702 
Pyloric  insufficiency,  646 

spasm,  644,  624 

stenosis,  611 
benign,  615 
Pylorus,  hypertrophy  of,  636 

insufficiency  of,  646 

spasm  of,  624,  643,  644 
Pyocyaneus.    See  Septic  Affections 
Pyramidal  tracts,  1059,  1060,  1061 
Pyuria,  805 

diagnosis  of.  805 

etiology  of.  805,  810 

renal  calculus  causing,  820 

symptoms  of,  805 

treatment  of,  806 


Quincke's  pulse,  402 

Quinine  in  malaria,  127 

administration  of,  128 
physiological  action  of,  128 


Rabic  tubercles  in  hydrophobia,  254 
Rabies,  252 

Rag-sorters'  disease,  243 
Rale  redux,  146 
Ray  fungus,  256 
Raynaud's  disease,  1235 
Reaction  of  degeneration,  1139 
Rectal  feeding,  625 
Rectum,  cancer  of,  677,  679 

syphilis  of,  272 
Recurrent  fever,  61 

convalescence  in,  64 

diagnosis  of,  63 
differential,  64 

etiology  of,  61 

prognosis  of,  64 

symptoms  of,  61 

treatment  of,  64 
Reichmann's  disease,  642 
Relapsing  fever,  61 
Ren  arcuatus,  795 
Renal  calculus,  817 

chemistry  of,  817 

complications  of,  820 

diagnosis  of,  820 

different iation  of,  821 

etiology  of,  817 

in  gall-stones,  733 


Renal  calculus,  pathology  of,  817 
prognosis  of,  821 
symptoms  of,  819 
treatment  of,  medical,  821 
surgical,  822 
cancer,  822 

complications  of,  824 
diagnosis  of,  824 
differentiation    of,    from    liver 
tumor,  824 
I  from  splenic  tumor,  824 

from  ovarian  tumor,  824 
etiology  of,  822 
pathology  of,  822 
prognosis  of,  824 
symptoms  of,  823 
colic,  819 

differentiation    of,    from    gall- 
stones, 733 
echinococcus,  828 

complications  of,  829 
symptoms  of,  828 
treatment  of,  829 
sarcoma,  825 

tumors,     differentiation    of,     from 
cancer  of  liver,  714 
Rennet,  test  for,  605 
Rest  cure,  1198 
Retina,  arteriosclerosis  of,  469 
Retinitis,  1146 

albuminuric,  781 
diabetic,  911 
in  heart  disease,  419 
syphilitic,  288 
Retropnaryngeal  abscess,  583 
Rhachitis,  931 

acute.   See  Barlow's  disease,  872 
tarda,  932 
Rheumatic  fever,  190 

purpura,  867 
Rheumatism,  acute  articular,  190 
diagnosis  of,  190,  200 

anomalous  forms,  201 
in  childhood,  200 
gonorrhoeal,  201 
pseudorheumatisni, 

201 
scarlatinal,  201 
differentiation  of,  200,  202 
etiology  of,  191 
frequency  of,  190 
prognosis  of,  199,  201 
symptoms  of,  192 
arthritis,  192 
blood,  198 
bone,  197 
circulatory,  194 
digestive,  198 
eye,  199 
fever,  193,  195 
general,  192 
genito-urinary,  198 
muscle,  197 
nervous,  199 
protironial,  192 
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Rheumatism,  symptoms  of,  pseudorheu- 
matism,  201 

respiratory,  197 

skin,  196 
treatment  of,  202 

diagnostic,  205 
atypical,  195,  201 
cerebral,  194,  199 
chronic,  926 
endocarditis  from,  397 
masked,  195 
muscular,  1239 
relations  of  chorea  to,  1211 
scarlatinal,  91,  94 
spinal,  199 

X'  ilitic,  293 
rculous,  357 
visceral,  194 
Rheumatoides,  201 
Rhiga's  disease,  574 
Rhinitis,  acute,  485 

etiology  of,  485 
symptoms  of,  485 
treatment  of,  486 
chronic,  487 

atrophic,  488 
hypertrophic,  487 
treatment  of,  488 
diphtheritic,  164 
fibrinous,  488 
^  syphilitic,  278 
Rhizomucor  parasiticus,  332 
Rickets,  931 

complications  of,  934 
course  of,  934 
diagnosis  of,  935 
differentiation  of,  935 

from   hydrocephalus,  1036 
etiology  of,  931 
pathology  of,  933 
prognosis  of,  934 
symptoms  of,  932 
treatment  of,  dietetic,  935 
hygienic,  935 
medicinal,  935 
orthopedic,  936 
Risus  sardonicus,  249 
Romberg's  sign,  1116 
Rose  cold,  486 
Roseola  in  meningitis,  23 
in  pneumonia,  23,  146 
in  tuberculosis,  23,  317 
in  typhoid  fever,  23 
in  typhus  fever,  52,  57 
Rose  spots  in  miliary  tuberculosis,  317 

in  typhoid  fever,  23 
Rdthdn,  102 
Roth's  white  spots,  132 
Round  ulcer,  of  stomach,  617 
Rubeola,  96 

not?ia,  102 
Rudimentary  kidney,  794 
Rumination,  646 
Rupture  of  aorta,  483 
of  heart,  450 
of  oesophagus,  597 


s 

Saddleback  nose,  279 
St.  Anthony's  fire,  103 
St.  Vitus  dance,  1210 
Saline  infusions,  158 
Salivation,  etiology  of,  578 
symptoms  ol7578 
treatment  of,  579 
Salivary  calculi,  580 

glands,  diseases  of,  578 

synmietrical    hypertrophy  of. 

580 
tuberculosis  of,  347 
Saprsmia,  129 
Sarcoma  of  brain,  1000 
of  liver,  711 
of  pll-bladder,  741 
of  mtestines,  680 
renal,  825 
Saturnism,  1247 

Scarlatina,  differentiation  of,  from  small- 
pox, 67,  76 
from  measles,  100 
endocarditis  from,  397 
Scarlet  fever,  83 

diagnosis  of,  90 
differentiation  of,  91 

from  dermatitis  exfolians, 

92 
from  diphtheria,  87,  92 
from  erysipelas,  92 
from  German  measles,  92, 

100 
from  measles,  92,  100 
from  sepsis,  84,  91 
etiology  of,  83 
prognosis  of,  92 
sequels  of,  90 
symptoms  of,  85 
blood  in,  88 
bones  and  joints,  91 
cardiac,  88 
digestive,  SS 
eruption,  86 
fever,  85 
kidney,  89 

lymphatic  glands,  90 
respiratory,  88 
special  senses,  90 
stages,  85 
throat,  87 

diphtheria   differen- 
tiated, 87 
treatment  of,  92 
Schmidt's  abdominal  reflex,  in  pleurisy. 

553 
Schoch's,  formaldehyde  method,  79 
Schott's  treatment  of  heart  disease,  4^1 
Schroth  treatment  of  pleurisy,  560 
Sciatic  neuritis,  1181 
Sciatica,  1181 

diagnosis  of,  1182 
etiology  of,  1181 
patholopr  of,  1181 
prognosis  of,  1182 
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Sciatica,  symptoms  of,  1181  | 

<     treatment  of,  1183 
Sclerema  adiposum,  660 
Sclerodactylia,  1237 
Scleroderma,  1237 
Scleroedema,  660 
ScUrose  en  plagues f  1103 
Sclerosis,  amytrophic  lateral,  1126 
dia^osis  of,  1128 
etiology  of,  1127 
patholo^  of,  1127 
prognosis  of,  1128 
symptoms  of,  1127 
treatment  of,  1128 
of  brain,  diffuse,  1028 

lobar,  997 
disseminated,  1103 
insular,  1103 
'multiple,  1103 

apoplectiform  siezures  in,  1106 
course  of,  1 107 
diagnosis  of,  1107 
differentiation  of,  1107 

from  brain  syphilis,   1108 
from  brain  tumor,  1009 
from  hysteria,  1008 
from  paralysis  agitans, 

1107 
from     paretic     dementia, 

1025 
from  pseudosclerosis,  1108 
from  syphilis  of  brain,  1 108 
from  tabes,  dorsalis,  1122 
etiology  of,  1104 
pathology  of,  1104 
prognosis  of,  1107 
symptoms  of,  1104 
treatment  of,  1109 
nystagmus  in,  1105 
scorbutic,  871 
Scotoma,  1148 
Scorbutus,  870 
Scrofula,  337,  358 
Scrofuloderma,  358 
Scurvy,  870 

course  of,  871 
diagnosis  of,  872 
etiology  of,  870 

infantile,  872.    See  Barlow's  Disease 
prognosis  of,  871 
symptoms  of,  870 
treatment  of,  872 
Secondary  ansemia,  847 

post-hemorrha^io,  acute,  847 
chrome,  849 
Secretin,  651 

Secretion,  continuous  gastric,  642 
Semilunar  ganglia,  in  Addison's  disease, 
878 
space,  547 
Sensation,  cortical  representation,  946 
Sensory  cross  way,  951 
Sepsis,  129 

differentiation  of,  from  malaria,  127 
from  measles,  101 
from  typhoid  fever,  44,  45 


Sepsis,  scarlatinal  rashes  in,  84,  91 
Septic  affections,  129 

colon  bacillus,  sepsis,  133 
diagnosis  of,  135 
differentiation  of,  135 

from  miliary  tuberculosis, 

135 
from  rheumatism,  135 
from  typhoid,  135 
endocarditis,  ulcerative,  133 
etiology  of,  130 
gonococcic  infection,  133 
groups  of,  129 
osteomyelitis,  133 
otogenous  sepsis,  133 
pathology  of,  130 
peritonitis,  134 
pneumococcic  infection,  133 
prognosis  of.  135 
puerperal  fever,  134 
pyocyaneus  infection,  133 
staphylococcic  infection,  132 
streptococcic  infection,  132 
symptoms  of,  130 
general,  130 
special,  132 
treatment,  135 
typhoid  infection,  133 
diphtheria,  164 
Septiccemia,  129 

in  plague,  220 
Septicopyaemia,  129 
gonorrhceal,  260 
Serotherapy,  in  erysipelas,  109 

in  scarlatina,  95 
Serous  membranes,  tuberculosis  of,  341 
Serum  of  dethyroidated  animals,  892 
Seven-day  fever,  61 
Shaking  palsy,  1223 
Sheep-stools,  678 
Shiga's  bacillary  dysentery,  225 

complications  of,  227 
diagnosis  of,  227 
patholo^  of,  226 
prognosis  of,  227 
symptoms  of,  226 
treatment  of,  231 
Ship  fever,  bb 
Sialodochitis  fibrinosa,  580 
Sialolithiasis,  580 

pancreatica,  747 
Sialorrhcea,  578 
Siderosis  of  lungs,  523 
Singultus,  1175 
Sinus  thrombosis,  991 

of  cavernous  sinus,  993 
diagnosis  of,  992 
differentiation,   from   brain 

abscess,  1017 
etiology  of,  991 
of  lateral  sinus,  993 
patholo^  of,  991 
prognosis  of,  994 
of  superior  longitudinal  sinus, 

992 
symptoms  of,  992 
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Sinus  thrombosis,  treatment  of,  994 

Sitotoxismus,  1253 

Situs  viscerum  inversus,  432,  719 

Skin,  bronzing  of,  877,  879 

care  of,  in  scarlatina,  93 

diphtheria  of,  166 

tuberculosis  of,  323,  358 

Skoda's  note  in  pleurisy,  547 

resonance  in  pneumonia,  144 
Sleeping  sickness,  1277 
Slow  pmse  in  typhoid  fever,  24 
Smallpox,  64 
black,  71 

complications  and  seouelse  of,  72 
cutaneous,  73 
digestive.  73 
genito-urinary,  73 
locomotor,  73 
nervous,  72 
respiratory,  72 
special  senses,  73 
vascular,  72 
diagnosis  of,  74 

differentiation  of,  from  chickenpox, 
74 
from  drug  rashes,  76 
from  glanders,  76 
from  measles,  75 
from  scarlatina,  76 
from  syphilis,  76 
from  typhus  ifever,  59 
etiology  of,  64 
prognosis  of,  76 
symptoms  oif,  66 

purpura  variolosa,  71 
variola  confluens,  70 

pustulosa      hemorrhagica, 

71 
discreta,  66 
varioloid,  72 
treatment  of,  77 

prophylactic,  79 
symptomatic,  80 
vaccination,  77 
Smegma  bacillus,  ,*i04 
Smefl,  center  for,  947 
"Softening;"  of  brain.  1020 

chronic.  1027 
Solar  plexus,  in  Addison's  disease,  878 
Noor,  575 
Spanocardia,  456 
Spasm,  cardiac.  644 

of  facial  nerve,  1163 
of  fifth  nerve,  1157 
of  glottis  in  wliooping-cough,  184 
habit,  121.-) 
masticatory,  ]]57 
mobile,  974 
ocular,  11. Vt 
phrenic,  1175 
pyloric.  (>24.  644 
of  spinal  accessory  nerve,  1172 
va^us.  1 1(17 
of  vocal  cords.  1169 
Sj>astic  spinal  paraplegia,  1124 
Speech,  centres  for,  947,  948,  952 


Speech,  disturbances  of,  948 

mechanism  of,  948 
Spina  ventosa,  syphilitic,  293 

tuberculous,  357 
Spinal   atrophy,    progressive   muscular. 
1128 
cord,  anffimia  of,  108^^ 
anatomjr  of,  1057 
concussion  of,  1088 
degeneration     of,     ascending. 
1064 
descending,  1060,  1061 
in  pernicious  anspmia.  843 
embolism,  1083 
functions  of,  1057 
hemorrhage  of,  1083 
diagnosis,  1084 
etiology,  1083 
pathology.  1083 
symjptoms.  1084 
hyperemia  of,  1083 
inflammation  of,  1089 
lesions  of,  in  diphtheria,  167 
localization  of.  1062 
physiology  of,  1057 
reflexes  of,  1067 
symptomatology  of,  1057 
syphilis  of,  286 
tracts  of,  motor,  1058  to  1061 

sensory,  1063 
thrombosis.  1083 
transverse  lesion  of,  1067 
trauma?  of,  1086 
tumors  of,  1079,  1080 
diagnosis.  1081 
I  localization.  UVSO 

pathology,  lOSO 
,  prognosis,  iaS2 

symptoms,  lOKO 
!  treatment.  10.S2 

I  irritation,  1195 

meninges,  diseases  of.  1076 
paraplegia,  spastic.  1124 

diagnosis  of.  1126 
etiology  of .  1 1 25 
forms  of.  1 1 26 
pathology  of.  1126 
symptoms  of.  1126 
treatment  of.  1126 
rheumatism.  199 
=  Spine.  See  Vertebra?  1068. 
Spirals,  Leyden-Curschmann.  r>Os 
Spirochfipte  pallida,  263 
,  Spirillum  Obermeyeri,  61 
I  Splanchnomegaly,  899 
j  Splanchnoptosis,  680 
•  Spleen,  abscess  of,  883 
amyloid,  273.  882 
cysts  of,  883 
disea-ses  of,  882 
embolism  of,  882 
endothelioma  of.  883 
enlargement   of,    differentiation  of. 

from  pleurisy,  559 
extiri>ation  of,  866,  885 
floating,  884 
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Spleen,  movable,  884 
neoplasms  of,  883 
rupture  of,  884 
syphilis  of,  273 
tuberculosis  of,  316,  350,  885 
tumors  of,  acute,  882 
chronic,  882,  885 
Splenectomy,  866 
Splenic  ansemia,  864 

tumor,  in  typhoid  fever,  22 
Splenitis,  acute,  882 
chronic,  882 
suppurative,  883 
Splenomegaly,  with  polycythaemia  and 

cyanosis,  885 
Splenopexy,  885 
Spondylitis,  ankylosing,  928 
Spondylose  rhizomyHique,  928 
Spotted  fever,  1049 
Sputum,    disinfection  and    dangers   of, 

359 
Staphylococcus.  See  Septic  Affections. 

endocarditis,  396 
Status  lymphaticus,  886 

thyniicus,  886 
Stegomyia  fasciata,  213 
SteUwag's  sign,  890 
Stenocardia,  458 
Stenosis,  aortic,  405 
of  bronchi,  504 
mitral,  410 
of  oesophagus,  590 
pulmonary,  413 

congenital,  430 
of  trachea,  504 
tricuspid,  417 

congenital,  432 
Stereognostic  sense,  946 
Still's  disease,  929 
Stokes-Adams  syndrome,  443 
Stomach,  abscess  of,  600 

analysis  of  contents,  602,  603,  604, 

605 
anomalies  of,  616 
arteriosclerosis  of,  469 
atony  of,  610 
atrophy  of,  609 
cancer  of,  629 

complications  of,  631 
diagnosis  of,  635 
differentiation    of,    gastralgia, 
626 
gastritis,  626 
nyperchlorhydria,  626 
other  tumors,  636 
ulcer,  624,  626 
etiology  of,  629 
frequency  of,  629 
histology  of,  630 
localization  of,  631 
pathology  of,  630 
prognosis  of,  636 
symptoms  of,  631 
anaemia.  634 
ascites,  635 
cachexia,  634 


Stomach,  cancer  of,  symptoms  of,  coma, 
635 
constipation,  632 
digestive,  632 
fever,  635 
general,  631 
haematemesis,  632,  634 
metastases,  635 
pain,  632 
phlebitis,  635 
toxsemia,  635 
urine,  635 
vomiting,  632 
treatment  of,  medical,  636 
surgical,  637 
cardia  of,  cancer  of,  635 
catarrh  of,  acute,  598 

chronic,  601 
cirrhosis  of,  609 
dilatation  of,  acute,  610 
etiology  of,  610 
prognosis  of,  611 
symptoms  of,  610 
treatment  of,  611 
chronic,  611 

complications  of,  614 
diagnosis  of,  614 
etiology  of,  611 
signs  of,  613 
symptoms  of,  612 
treatment  of,  615 
dimensions  of,  614 
j  diseases  of,  598 

I  hemorrhage  from,  637 

hemorrhagic  erosions  of,  624 
hour-glass,  616 
I  inflation  of,  614 

!  insufficiency  of,  612 

lavage  of,  607 
!  motility  of,  tests,  612,  613 

neuroses  of,  639 
mixed,  648 
motor,  644 
secretory,  639 
sensory,  648 
;  pain  in,  619,  626,  640,  647 

j  perforation  of,  in  cancer,  631 

I  in  ulcer,  623,  629 

round  ulcer  of,  617 

complications  of,  623 
course  of,  622 
diagnosis  of,  623 
differentiation    of    cancer, 
624,  626 
duodenal  ulcer,  624 
gall-stones,  624 
gastralgia,  626 
gastritis,  626 
hemorrhagic  erosions,. 

624 
hyperchlorhydria,  62*^ 
pyloric  spasm,  624 
etiology  of,  617 
frequency  of,  617 
localization  of,  623 
pathology  of,  618 
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Stonmch,  round  ulcer  of,  prognosis  of| 
625 
ayinptoms  of,  619 
general,  619 
hffiiuiitemesb,  620 
hyperchlorhydria,  021 
pam,  619 
vomiting,  621 
trcutment  of,  diet,  627 
gastric  rest,  625 
hyperacidity,  627 
medicinal,  628 
pain,  627 
prevention,  625 
rest.  625 
surgical,  628 
syinptomatiOi   628 
types  of,  622 
spasm  of,  treat  men  t|  6U8 
syphilis  of,  271 
tuberculosis  of,  347 
tumora  of,  632,  033,  6:36 
ulceration  of,  30,  31 
syplulitic,  271 
typhoid,  30,  31 
Stomatitis,  aphthous,  575 
etiology  of,  575 
symptoms  of,  575 
catarrhal,  573 

etiology  of,  573 
gymptoms  of,  573 
treatment  of,  573 
**pidcmic.  375 
gangrenoa*?,  576 
etiology  of,  576 
symptoms  of,  576 
treatment  of,  577 
parasitic,  575 

etiology  of,  575 
sym ptoniij  of,  576 
treatment  of,  576 
ulcerative,  574 

etiology  of,  574 
symptoms  of,  574 
treatment  of,  575 
varieties  of,  574 
Stomatomycosis  oldica,  575 
Stone  of  kidney,  SI 7 
Strabismu!^.  1150 

Strawberry  tongue,  srarlatinat,  SS 
Streptoco(?cu5.      See  Septic  Affections* 
in  diphtheria,  Ifiil 
endocarditis,  396 
in  scarlatina,  S3 
Streptothrioosis,  307.  332 
Streptothrix,    pseudotuberculosis, 

332 
Stricture  of  the  bowel,  673 

of  flp«opha|rus,  591 
Strongyloidcis  inte?itinalis,  1274 
Struma  lipomatodes  aberrans  renis 
Strumitis,  887 
Strychnine,  poisoning,  diagnosis  of,  250 
Sublingual  gland  in  mumps,  189 
Suh maxillary  gland  in  mumps,  189 
Subphrenic  abscess,  756 


Subphrenic  ahisoesMf 

pneumothorax,  566 
pyopneumothorax.  756 
Subsultua  tendinum  in  typhoid  fevff,  28 
Succusio  liippocratift,  566 
Sudor  anglicus,  372 
Sugar,  tests  for,  906 
Summer  catarrh,  486 
Sunstroke,  diagnosis  of,  12»V4 
etiology  of,  1254 
symptoms  of,  1254 
treatment  of,  1254 
Supernumerary  kidney,  794 
Suppuration  of  mesentery*.  691 
Suppurative  encephalitis,  1013 
meniDcitis,  1043 
py  i^,  723 

Pi"  ■'■'3 

Suprarenal  gliiuds,  degei3c<nitic>ii»  of,  5M 
dtseasefi  of,  877 
physiology  of,  877 
tuberculosis  of,  877 
tumors  of,  881 
Suralimentation,  362 
Sympathetic  nerves,  irntatioD  of.  IIM 

pamhisis  of,  1154 
Symptomatic  purpura,  866 
Synechia  periautiii.  387 
Synovitis,  syphilitic,  293 
Syphilis,  262 

accidental,  264,  265 
acquired,  263 

associated  conditions,  294 

course  of,  abnormal .  294    

diagnosis  of,  298 
etiology  of,  263 
accidental,  264 
sexual  intercourse,  263 
life  assuniDce  in,  295 
symptoms  of,  264 
blood,  268 
bone,  292 
chancre,  264 

characteristics,  201 
course  f>f,  2^5 

1,265 
265 


307, 


825 


dif 


circuhr 

aurtn.  278 
blood ve^a&els,  2' 
pulmonary    iittif,, 

278 
veins,  278 

ear,  290 

eye,  2^(7 

cornea,  287 
iris    2^S 
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Syphilis,  acquired,  symptoms  of,  fever, 
267,  268 

gastro-intestinal,  270 
intestine,  272 
mouth,  270 
cesophagus,  271 
pancreas,  273 
rectum,  272 
stomachy  271 

genitalia,  290 
cervix,  291 
ovaries,  292 
penis,  290 
testes,  290 
tubes,  292 
vagina,  291 
vas  deferens,  291 
vulva,  291 

gummata  of  aorta,  278 
of  bones,  292 
of  brain,  285 
of  bronchi,  280 
of  ear,  290 
of  eye,  287 
of  heart,  277 
of  intestines,  272 
of  lointe,  293 
of  kidney,  276 
of  larynx,  279 
of  liver,  274 
of  lungs,  281 
of  mamma,  294 
of  meninges,  282 
of  mouth,  271 
of  muscles,  294 
of  nose,  278 
of  oesophagus,  271 
of  ovary,  292 
of  penis,  290 
of  peritoneum,  273 
of  pharynx,  271 
of  rectum,  272 
of  skin,  269 
of  spleen,  273 
of  stomach,  272 
of  tendons,  294 
of  testis,  290 
of  trachea,  280 
of  tubes,  292 
of  uterus,  291 
of  vagina,  291 
of  vessels,  278 
of  vulva,  291 

joints,  293 

kidney,  276 

liver,  273 

lymphadenitis,  267 

lymphangitis,  266 

mamma,  294 

muscles,  293 

nervous,  281 

primary  lesion,  264 

respiratory,  278 
bronchi,  280 
larynx,  279 
lungs,  280 


Syphilis,  symptoms  of,  respiratory,  tra- 
chea, 280 
secondary,  267 
enanthem,  267 
exanthem,  267 
lymphadenitis,  267 
skin,  268 
spleen,  273 
syphilides,  268 
tertiary,  267 
treatment  of,  298 
initial  stage,  299 
local,  299 
prophylactic,  298 
secondary,  299 
of  bones,  differentiation  of,  from 

rickets,  935 
of  brain,  280,  1000 

differentiation  of,  from  multi- 
ple sclerosis,  1108 
from  paretic  dementia, 

1025 
from  tabes  dorsalis,  1122 
of  bronchi,  280 
cachexia,  294 

cerebral  diabetes  insipidus  in,  282 
mellitus  in,  282 
polyuria  in,  282 
congenital,  296,  298 
diagnosis,  ex  juvarUibus,  302 
differentiation  of,  from  chickenpox, 
83 
from  smallpox,  76 
gunmiata,  263,  267 
hemorrhagica  neonatorum,  869 
hereditary,  295 

diagnosis  of,  298 
influence  on  child,  296 
parental,  295 
symptoms  of,  296 
incubation  of,  263 
of  larynx,  279 
leukoplakia,  577 
of  liver,  differentiation  of,  from 
abscess,  724 
from  cancer,  713,  724 
from       portal       cirrhosis, 
701,  702,  724 
of  lungs,  280 
,  malignant,  263 

'  of  nose,  278 

parasyphilis,  263 
primary,  263,  264 
residual,  264 
secondary,  263,  267 
of  spinal  cord,  281 
stages  of,  263 
tertiary,  263,  267 
of  trachea,  280 
Syringomyelia,  1109 
arthropathies,  1111 
bulbar,  1111 
diagnosis  of,  1111 

differentiation  of,  from  leprosy,  1112 
from  multiple  neuritis,  1112 
from  muscular  atrophies.  VVVl 
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Syringomyelis,   difTerentiation  of,  from 
tabes,  1112 

etiology  of,  1105 

felons,  1111 

patholo^of,  1109 

prognosis  of,  1112 

symptoms  of,  1110 

treatment  of,  1112 
System  diseases,  1113,  1135 


Tabes  dorsalis,  1113 

complications  of,  1121 
course  of,  1121 
diagnosis  of,  1121 
differentiation  of,  1122 

from  brain  syphilis,  1122 
from  gall-stones,  733 
from  multiple  sclerosis, 
1123 
etiology  of,  1113 
pathology  of,  1114 
prognosis  of,  1121 
stages  of,  1115 
symptoms  of,  1115 
ataxia,  1116 
crises,  1120 
gait,  1116 
motor,  1116 
reflexes,  1118 
Romberg's  sign,  1116 
sensory,  1117 
trophic,  1119 
treatment  of,  1123 
mesaraica,  340 
Tache  bleualre  in  typhoid  fever,  24 

arebrale,  1048 
Tacliycardia,  454 

diagnosis  of,  455 
etiology  of,  454 
exophthalmic.  S89 
prognosis  of.  455 
treatment  of.  455 
Taenia  ciircumerina.  1261 

echinococ'ciis.  etiology  of,  1262 
localization  of.  1264 
multilocular  form.  1264 
pathology  of,  1262 
synij)toins  of,  1262 
elliptica,  1261 
iriodiocani'llata.  1260 
nana,  1261 
sa^inata.  1260 
solium.  t»tioloi:y  of.  1257 
syinptoiiis  of,  125S 
treat  incut  of.  1259 
Tahna-Druirimoini  ojuTation,  703 
T.ijH'wonns,  1l>,'>7 
Teeth,  Hutchinson's.  297 
Ti'udiT  tfjcs  of  Ilant'ord  in  tvplioid  fever. 

29 
Tendons,  syphilis  of.  294 
Terminal  infections.  i'.M) 
Test  meii\,  W2 


Testicles,  atrophy  of,  in  mumps,  189 
syphilis  ot,  290 

differentiation  of,   from   cmrci- 
noma,  291 
from  orchitis,  290 
from  sarcoma,  291 
from  tuberculosis,  291 
tuberculosis  of.  353 
Tetanus,  247 

in  children,  250 
diagnosis  of,  250 
differentiation  of,  250 

from  hydrophobia,  255 
etiology  of,  247 
facialis,  250 

from  diphtheria  antitoxin.  174 
head,  250 
incubation  in,  249 
neonatorum,  250 
trismus,  250 
prognosis  of.  250 
symptoms  of,  249 
treatment  of,  251 
vaccination  as  cause  of,  78 
Tetany,  1218 

diagnosis  of,  1220 
etiology  of,  1218 
in  gastric  dilatation,  614 
prognosis  of,  1220 
symptoms  of,  1219 
treatment  of,  1220 
thyroid  operation  causing,  895,  S96 
Thomsen's  disease.  1222 
Thoracocentesis,  561 
Thrombophlebitis  in  tuberculosis.  334 
Thrombosis  of  aorta.  484 
arterial,  of  brain.  9S5 
of  heart,  451 
portal  vein,  722 
of  spinal  cord,  1083 
venous,  in  chlorosis.  S34 
Thrush,  575 
Thymus  asthma,  897 

gland,  abscess  of,  897 
.    cyst  of,  897 
diseases  of,  897 
functions  of,  897 
hemorrhage  of.  897 
hypertrophy  of.  897 
IMjrsistence  of.  897 
tumors  of,  897 
Thyroid  extract.  896 
gland,  aberrant,  887 
accessory,  887 
cancer  of,  887 
chondroma  of.  887 
cysts  of,  887 
diseases  of.  886 
echinococcus  of,  887 
eoitre,  886 

nyi>ertrophy  of,  88<».  SSS 
inflammation  of,  887 
myxoma  of,  887 
overactivity  of.  8SK 
perversion  of.  888 
strumitis.  887 
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Thyroid  gland,  tumors  of,  887 

in  typhoid  fever,  29 
Thyroidectomy,  892 
Thyroidism,  896 
Thyroiditis,  rheumatic,  199 
Tic  complex,  1216 
convulsif,  1163 
douloureaux,  1230 
simple,  1215 

with  explosive  utterances,  1216 
Tinnitus  aurium,  1164 
Tobacco,  leukoplakia,  577 
Toe  phenomenon,  972 
Tongue,  cat's,  88 
diseases  of,  577 
eczema  of,  577 
glossitis,  578 
ichthyosis  of,  577 
keratosis  of,  577 
leukoplakia  of,  577 
psoriasis  of,  577 
scarlatinal,  88 
strawberry,  88 
tuberculosis  of,  346 
in  typhoid  fever,  30 
Tonsillar  nypertrophy,  587 
Tonsillitis,  acute  follicular.  584 

complications  of,  585 
diagnosis  of,  585 
differentiation  of,  585 
etiology  of,  584 
symptoms  of,  585 
treatment  of,  586 
chronic,  587 

diagnosis  of,  588 
etiology  of,  587 
symptoms  of,  587 
treatment  of,  589 
diphtheria.  163 
in  influenza,  178 
rheumatic,  192 
suppurative,  etiology  of,  586 
symptoms  of,  586 
treatment  of,  587 
Tonsils,  diseases  of,  584 
tuberculosis  of,  347 
Tophi  arthritici,  922,  923 
Tormina  ventriculi,  644 
Torticollis,  1172 

rheumatic,  197 
Tourette's  disease,  1216 
Toxaemia,  tuberculous,  316 
Trachea,  diseases  of,  495 

stenosis  of,  etiology  of,  504 

symptoms  of,  504 
syphilis  of,  280 
Tracheal  tugging,  aneurysmal,  476 
Tracheitis  in  influenza,  178 
Tracheotomy  in  diphtheria,  175 

laryngeal  perichonditis  and  typhoid 
35 
Transudates,  character  of  fluid,  761,  762 
Traube's  space,  547 

tones,  504 
Trauma,  neuroses  from,  1199 
of  spinal  cord,  1086 


Traumatic  neuroses,  1199 
Tcematodes,  diseases  caused  by,  1275 
Trembles,  374 
Tremor,  exophthalmic,  890 
intention,  1105 
varieties  of,  1225 
Trichina  spiralis,  diagnosis  of,  1269 
etiology  of,  1267 
prognosis  of,  1269 
symptoms  of,  1268 
treatment  of,  1269 
Trichinosis,  1267 

differentiation    of,     from     typhoid 
fever,  46 
Trichocephalus  dispar,  1274 
Trichuris  trichura,  1274 
Tricuspid  insufficiency,  414 
diagnosis  of,  416 
etiology  of,  414 
mechanism  of,  414 
si^ns  of,  415 
stenosis,  417 

congenital,  432 
Trismus,  249,  1157 
Trophic  neuroses,  1234 
Trophoedema,  hereditary,  1236 
Trousseau's  sign,  1219 
Trypanosoma,  fever,  1276 
Trypanosomiasis,  1276 
Tubercle  bacilli,  "acid-fast"  bacilli,  499 

of  brain,  999 
Tuberculin  injections,  331 
Tuberculosis,  303 

of  alimentary  tract,  346 
of  aorta,  356 

arthritis,  differentiation,  from  arth- 
ritis deformans,  930 
atrium  of,  307 

by  digestive  tract,  308 
by  direct  inoculation,  308 
by  respiratory  tract,  308 
of  bladder,  352 
of  bloodvessels,  356 
of  bones,  357 
bovine,  306 
of  brain,  346,  999 
of  bronchial  glands,  339 
choroidal,  1051 
congenital,  309 

differentiation    of,    from    broncho- 
pneumonia, 519 
of  ear,  354 
etiology  of,  304,  309 
extension  of,  mode  of,  313 
of  Fallopian  tubes,  353 
of  genitalia,  353 
of  genito-urinary  tract,  350 
of  gums,  346 
of  heart,  356 
herpes  in,  317 

histopathology  of  tubercle,  312 
of  intestines,  348 
etiology  of,  348 
symptoms  of,  349 
of  joints,  357 

symptoms  of,  357 
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H              TuberculcwLs  nf  joint-s^  treatment  of,  357 

Tubereolosis  of  Ivmph  gtantk,  g<^^^| 
ized  ademtis  of.  340     ^^H 

^^^                 of  kidney,  351 

^^^L                       etiology  of,  351 
^^^t^^                pafchoTogy  of,  351 

meeenteric  ademtis  of,  340      V 

pathology,  337                            1 

^^^^^m               symptoms  of,  351 

treatment  of,  340                ^^M 

^^^^^H                       general,  352 
^^^~^                      loaal,  352 

of  mamma:,  353                           ^^H 

meanles,  ha  cause  of,  99             ^^H 

^^H^                                urinary.  352 

of  meninj^es,  346                          ^^^B 

^^^^^        of  larynx,  354 

of  mesenteric  glands,  340          ^^H 

^^^^H                etiology  of,  354 

miliar>%  acute,  313                      ^^H 

^^^^^^B                forms  of,  355 

diagnosis  of,  317         ^^H 
etiology  of,  313            ^^M 

^^^^^B               pathology  of,  354 

^^^^^f               symptoms  of,  354 

progn<wi«  of.  318          ^^H 

^^^^^^                treatment  of,  355 

rert                 f,  318         ^f 

^^H                of  lips,  346 

syj^                 i.  314               J 

^^m               of  liver,  350 

<  iion.MuiU       tubendkH 

^^H               of  luiigs,  3  IS 

316                            g 

^^^^^_                 in  aged,  331 

circulatory,  315         ■ 

^^^^K                in  children,  330 

digestive,  31fl             1 

^^^^^^B                complications  of,  333 

fever,  315                     I 

^^^^^H                        amyloid  degeneration,  336 

nervous,  316               1 

^^^^^H                       circulatory,  334 

respiratory,  315        M 

^^^^^^H                       digestive,  335 

types,  317                    ^H 

^^^^^H                       gen i to-urinary,  336 

chronic,  318                          ^^H 

^^^^^H                       muBCular«  334 

differentiation   of,    from  ^^^| 

^^^^^^H                        nervous,  334 

Giuii,  181                           ^^1 

^^^^^H                       pneumothorax,  563 

mixed  infection^  305                 ^^H 

^^^^^H                        roiipiratory,  333 

of  muscles,  357                            ^^H 

^^^^L 

of  nasopharynx,  354                  ^^H 

^^^^^^K             course  of,  327 

of  nose,  354                                  ^^H 

^^^^^^B             diagnosis  of,  331 

of  GEsophagus,  347                      ^^H 

^^^^^^^f              extension  of,  318 

of  palate,  347                                ^^H 

^^^^^H                forma  of,  acute,  327 

of  pericardium,  341                     ^^H 

^^^^^^H                               deaseminated,  328 

of  peritoneum,  341                      ^^H 

^^^^^H                                galloping,  327 

course  of,  345                      ^^H 

^^^^^^H                                miliary,  329 

diagnosis  of,  345                 ^^H 
etiology  of,  342                   ^^M 

^^^^^^H                                 pneumonic,  327 

^^^^^H                                ulecmtive,  329 

symptoms  of,  343               ^^H 

^^^^^H                         chrome t  329 

adhesions,  343             ^^B 

^^^^^H                                dbrous  phthisis,  329 

ascites,  344                  ^^H 

^^^^^B                               pleuritic,  330 

exudattocip  344            ^^H 

^^^^H                               ulcerative,  329 

fever.  344                     ^H 

^^^^^1               pathology  of,  3 IS 

inr-                          ^^ 

^^^^^^H                prognosis  of,  332 

m^                  ^nMl,M$        ■ 

^^^^^^H               stages  of,  confirmed,  327 

m:ii__ ,,  i45             ^^fl 

^^^^^H                       consummated^  327 

meteonsin,  344            ^^M 

^^^^^H                       incipient,  327 

pain,  345                      ^^H 

^^^^^H               symptoms  of,  319 

palpation,  344                   ■ 

^^^^^f                      general,  322 

pelvic  elTuatoo,  314          ■ 

^^^^^                         physical  signf;,  323 

rvtn»ction,  343             ^^H 

^^H                               respiratonr,  local,  319 
^^H               lymphadcnitb,  differentiation  from 

treatment  of,  345                ^^H 

type«i  of,  342                       ^H 

^^H                     Dseudoteuloemia.  S63 
^^^^^^         of  lyiuph  glands,  337 
^^^^H                bronchial  adenitis  of,  339 

of  phaiyiLX^  347                          ^^H 

1          of  pleum,  341                              ^^M 

^^^^H                                             of,  339 

in  man,  3()^                        ^^M 

^^^^^B                               diagaosLs  of,  340 

prognosis  of^  re»ult«  ffom  lf«»tiliiiifl 

^^^^^B                               issues  of,  340 

364)                                                          ■ 

^^^^^B                                signs  of,  339 

of  1                                                             ■ 

^^^^^B                               symptoms  of,  339 
^^^^^H               cervical  adenitis,  338 

ps                         19,  3Ui.  332          ■ 

puijutmii  r\  .  ■       .  j hcU: -:    \^  I  2         ^^H 

^^^^H                               atrium  of,  338 

roseolie  in,  .t                                ^^B 

^^^^H                              pathology  of,  338 

Qf  j(«j'ili\'af  I'   iH                                            ^^^^^ 

^^^^^H                             symptoms  of^  338 

^  Ml       ^H 

^^^^H               characteriHtics,  337 

^^H 

^^^^^B               etiology  of,  337 
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Tuberculosis  of  spleen,  316,  350,  885        ; 
of  stomach,  348  ' 

of  suprarenal  glands,  877  j 

of  testicle,  353 

of  tongue,  346  ; 

of  tonsils,  347  | 

treatment  of,  359 

expectant,  363 

anaemia,  366 

cardiants,  365 

cough,  363 

digestive  disorders,  365 
dyspnoea,  365 
fever,  363 
haemoptysis,  365 
insomnia,  365 
pain,  365 

sexual  symptoms,  366 
sweats,  364 
hygienic,  360 
food,  361 
fresh  air,  360 
rest,  362 
prophylactic,  359 

antibacillary,  359 
governmental,  359 
mdividual,  359 
specific,  362 
in  tjrphoid  fever,  36 
of  ureter,  352 
urine  in,  316 

vaccination  as  cause  of,  78 
Tuberculous  anaemia,  311 
arteriosclerosis,  311 
bronchitis,  311 
cirrhosis  of  liver,  311 
cyanosis,  315 
dyspnoea,  315 
endocarditis,  356 
meningitis,  316,  1049 

differentiation  of,  from  syphilis, 
283 
psychoses,  311 
rheumatism,  357 
spina  ventosa,  357 
toxsmia,  316 
valvular  disease,  311 
Tuffnell  treatment,  480 
Tumor  albus,  syphilitic,  293 
Tumors  of  bile-ducts,  742 
of  brain,  999 
of  gall-bladder,  741 
of  heart,  451 
of  intestines,  677 
of  kidneys,  822 
of  larynx,  494 
of  liver,  711 

differentiation  of,  from  abscess, 
724 
of  lungs,  531 

differentiation  of,  from  pneu- 
monia, 153 
of  mediastinum,  569 
of  meninges,  1079 
of  mesentery,  691 
of  oesophagus,  596 


Tumors  of  pancreas,  749 
of  pleura,  569 
of  rectum,  677,  679 
renal,  differentiation  of,  from  cancer 

of  liver,  714 
of  spleen,  acute,  882 

chronic,  882,  885 
of  stomach,  632,  633,  636 
of  suprarenal  glands,  881 
of  thymus  gland,  897 
of  thyroid  gland,  887 
of  ureter,  822 
Tussis  hepatica,  710 
Tympanites  in  typhoid  fever,  treatment 

of,  52 
Typhlitis,  tuberculous,  349 
Typhoid  fever,  17 

in  aged,  40 

anomalous  courses  of,  38 
bilious,  61 
in  children,  39 
chills  in,  21,  24 
clinical  types  of,  19 
convalescence  of,  41 
diagnosis  of,  41 

etiological,  18 
differentiation  of,  from  anthrax, 
42 
from  endocarditis,  44,  45 
from  enteritis,  43 
from  gastritis,  43 
from  malaria,  44,  45 
from  meningitis,  44,  45 
from  miliary  tuberculosis, 

42,  44,  45,  317 
from  paratyphoid,  43 
from    pernicious    malaria, 

123 
from  pneumonia,  42 
from  sepsis,  44,  45 
from  septic  affections,  135 
from    serous    meningitis, 

1055 
from  trichinosis,  46 
from  typhus  fever,  42,  60 
etiology  of,  17 

bacillus  typhosus,  17 
predisposing,  18 
exacerbations  of,  140 
gall-stones  in,  relation  of,  728 
immunity  from,  19 
incubation  of,  19 
onset  of,  20 
paratjrphoid,  19,  43 
prognosis  of,  46 
recrudescences  of,  41 
relapses  of,  40 
"scarlet-typhoid,"  89 
second  attacks  of,  19 
sudoral  type  of,  21,  24 
symptoms  of,  19 
bone,  29 
cardinal,  41 
circulatory,  24 
contra-indicating,  42 
dermal,  23 
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Typhoid  fever,   symptoms  of,  digestive 
tract,  30 
fever,  20 

^enito-urinary,  36 
joint,  29 
muscle,  29 
nervous,  27 
respiratory,  35 
secondary,  42 
special  senses,  29 
splenic  tumor,  22 
thyroid  gland,  29 
treatment  of,  47 
antipyresis,  49 
antiseptic,  48 
of  bacilluria,  55 
of  bed-sores,  56 
care  of  skin,  55 
of  convalescence,  55 
diet,  50 

of  epistaxis,  54 
expectant,  52 
hyeienic.  48 
of  laryngeal  lesions,  54 
of  nervous  symptoms,  54 
prophylactic,  47 
specific,  48 
symptomatic,  52 
of  thrombophlebitis,  54 
spine  in  typhoid  fever,  29 
state,  27 
Typhus  fever,  55 

differentiation  of,  59 

from  measles,  101 
etiology  of,  56 
exanthema  tons,  55 
prognosis  of,  60 
recurrence  of,  59 
symptoms  of,  56 
general,  56 

defervescence,  57 
exanthema tous  stage, 

56 
incubation,  56 
invasion  stage,  56 
special.  57 

alimentary,  59 
circulatory.  58 
fever,  57 

genito-urinary,  59 
glands,  59 
nervous,  58 
respiratory,  58 
i^kin,  57 
spleen,  59 
treatment  of,  61 
icteroids,  216 

rccurrens.  See  Recurrent  Fever,  61 
Tyrotoxismus,  1252 


Flceks.  bronchial,  syphilitic,  2S0 
duodenal,  (i,i.'^ 


Ulcers,  gastric,  differentiation  of,  from 
^l-stones,  733 
of  intestines,  655,  657 

in  tuberculosis,  335 
of  larynx,  494 

in  typhoid  fever,  35 
of  oesophagus,  590 
of  pharynx,  583 
of  stomach,  round,  617 
typhoid,  of  appendix,  31,  32 
of  oesophagus,  31 
of  pharynx,  31 
of  stomach,  31 
Ulcerative  stomatitis,  574 
Ulcus  perforans  of  stomach,  618 
rotundum  of  stomach.  618 
simplex  of  stomach.  618 
Uncinana  duodenalis,  etiology  of,  1269 
symptoms  of,  1270 
treatment  of,  1272 
Uncinariasis,  1269 
Uraemia,  781 

acute,  treatment  of.  773 
causes  of,  781 
coma  from,  976 
diagnosis  of,  784 
differentiation  of,  784,  785 
etiology  of,  781 
latent,  820 
scarlatinal,  89,  95 
symptoms  of,  782 
cardiac,  783 
digestive,  783 
nervous,  782 
respiratory,  783 
treatment  of,  f 85-791 
in  yellow  fever,  217 
Urates  in  urine,  807 
Ureter,  calculus  of,  822 
I  tuberculosis  of,  352 

tumor  of,  824 
i  Urethritis  in  minnps.  189 
Uric  acid,  calculus,  817 
in  urine,  807 
'.  Urine,  albumin  in,  799 
'  alkaptone  in.  808 

blood  in.  802 
cliyle  in,  806 
j  in  cirrhosis  of  liver,  699.  705 

cryoscopy  of,  780 
fat  in.  806 
j  febrile,  36 

I  ha»matoporphyrin  in,  809 

i  in  heart  disease,  421 

hydrochinon  in,  8t)9 
in  icterus,  726 
indican  in,  808 
in  nephritis,  768 
oxalates  in.  808 
phosphates  in,  807 
pius  in.  805 
tests  of.  elimination,  780 

uenneability,  780 
in  tuberculosis,  316 
urates  in.  807 
uric  acid  in.  807 
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Urine  in  yellow  fever,  217 
Urobilin,  icterus.  725 
Urobilinuria,  726 
Urostealithfl,  818 
Urticaria,  visceral  crises  in,  867 
Uterus,  syphilis  of,  291 


Vaccinatiox,  64,  77,  78,  79 
Vaccinia,  77 
Vagina,  syphilis  of,  291 
Valsalva's  experiment,  384 
Valvular    disease,    chronic,    401.      See 
Aortic  Insufficiency,  etc. 
general  symptoms  of,  418 
tuberculous,  311 
heart   disease.     See   Aortic  Insuffi- 
ciency, etc. 
Varicella,  81 

differentiation  of,  from  smalli)ox,  74 
Variola,  64 

differentiation  of,  from  measles,  101 
Vas  deferens,  syphilis  of,  291 
Vasomotor  neuroses.  1234 


Veins,  syphilis  of,  278 
Venesection,  158 


in  apoplexy,  978 
in  cardiac  disease,  425 
Ventricles,  cerebral,  hemorrhage  in.  976 
VortebrsB,    carcinoma   of,   diagnosis   of, 
1075 
symptoms  of,  1075 
caries  of,  1071 

diagnosis  of,  1074 
etiology  of,  1071 
localization  of,  cervical,  1072 
dorsal,  1072,  1073 
lumbar.  1074 
pathology  of,  1071 
prognosis  of.  1074* 
symptoms  of,  1072 
treatment  of,  1075 
diseases  of,  10fJ8 
dislocation  of.  1070 
fnicture  of,  1068 
course  of,  1070 
diagnosis  of,  1070 
etiology  of.  1068 
symptoms  of,  10()9 
treatment  of.  1070 
tuberculosis  of,  1071 
Vertigo,  auditory,  1105 
cerebellar,  960 
c  stornacho  la?so.  605 
Vincent's  angina.  170.  r>S3 
Visceral  rheumatism.  194 
Viscen>ptosis.  680 
Vision,  centre  for.  946 
Visual  centre.  946 
Vocal    cords,    paralvsis   of,    116H.    1169. 

spasm  of.  h69 
Volvulus.  012 

diagnosis  of.  675 
differentiation  of.  67(J 


Volvulus,  etiology  of.  672 

pathology  of,  672 

symptoms  of,  673 

treatment  of,  676 
Vomiting,  in  brain  tumor,  1002,  1008 

in  cholera  asiatica,  209 

differentiation  of.  645 

in  gastric  cancer,  632 

in  gastric  ulcer,  619,  620,  621 

nervous,  645 

causes  of,  645 
differentiation  of,  645 

in  pneumonia.  146 

in  tuberculosis,  335 

in  typhoid  fever,  30 

treatment  of,  52 
Vomit  us,  coffee-grounds,  620 

cruentus,  638.  637 
V.  Eiselsberg's  sign,  in  hour-glass  stom- 
ach, 617 
Voussure,  pericarditic,  380 
Vulva,  sypiiilis  of,  291 
Vulvovaginitis,  diphtheritic,  166 


W 

Wandeking  liver,  719 
War  fever.  655 
Weber's  test,  639 
Weil's  disease,  372 

diagnosis  of,  373 
etiology  of,  373 
prognosis  of,  373 
symi)toms  of,  373 
treatment  of,  374 
Werlhof's  disease,  868 
Westphal's  sign,  1118 
Whip-worm,  1274 
Whooping-cough.  182 

"after-pertussis."  185 
com])lications  of.  184 
bronchitis,  184 
bronchopneumonia.  184 
convulsions.  184 
glottis.  sj)asin  of,  184 
hemorrhages.  184 
(X'denia,  184 
pneumonia,  lobar,  184 
course  of,  184 
diagnosis  of,  185 
differentiation  of.  1S5 
from  croup.  1S5 
from  false  croup.  185 
from  glottis,  spasm  of.  185 
from  hysteria.  185 
from  laryngeal  tlisease.  185 
from  periotlic  asthma.  185 
etiology  of.  1.S2 
prognosis  of,  1S() 
se(|uels  of,  1S5 
symj)toins  of,  1S3 

convulsive  stage,  1S3 
decline.  183 
toxaemia.  1S5 
vomiting.  IS4 
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Whooping-cough,  treatment  of,  186 
hygienic,  188 
intubation,  187 
medicinal,  186 
prophylaxis,  186 
in  typhoid  fever,  26 
Williamson's  test  of  diabetic  blood,  912 
WinckePs  disease,  869 
Wintrich  change  of  note,  326 

of  pitch  in  pneumonia,  144 
palpatory  percussion  in  pneumonia, 
144 
Wdlfler's  sign,    in    hour-glass    stomach, 

617 
Wooden-tongue,  257 
Woolsorters'  disease,  243 
Word  deafness,  947,  948,  949,  950 
Wound  diphtheria,  166 
Writer's  cramp,  1221 

diagnosis  of,  1221 
etiology  of,  1221 
symptoms  of,  1221 
treatment  of,  1221 
Writing,  disturbances  in,  948,  952 
Wryneck,  1172 


Xanthin  calculus,  818 
Xanthoma  in  icterus,  728 
Xanthopsia  in  icterus,  728 
Xerostomia,  579 


Yellow  atrophy  of  liver,  acute,  692 
fever,  213 

complications  of,  217 

diagnosis  of,  217 

epidemiology,  214 

etiology  of,  213 

sequels  of,  217 

prognosis  of,  218 

symptoms  of,  general,  214 
incubation,  214 
stages  of,  214,  215 
special,  215 

black  vomit,  216 
circulatory,  216 
digestive,  216 
fever,  215 
hemorrhages,  217 
icterus,  216 
liver,  216 
nervous,  215 
respiratory,  216 
urine,  217 
vomito-negro.  2H> 

treatment  of,  218 


ZOMOTHERAPY,  362 

Zodnoses,  239 
Zuckergussleber,  758 
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